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ABSTRACT  

 

This biocultural study of infant health and the sensitivity of maternal caretaking 

strategies was conducted between November 2004 and February 2006 among Datoga, a 

semi-nomadic pastoral group living in north central Tanzania. A sample of 40 mother-infant 

dyads were selected to examine the political economy of household constraints and how 

maternal decisions interact with infant biology to ‘embody’ social inequality and create 

patterns of health and illness among young Datoga children. The primary objectives of the 

research were: 1) Identify the critical periods within early childhood where interactions 

between household production, nutrition, and health status increase the vulnerability of 

Datoga infants; 2) Identify how caregivers perceive of changes in infant health and how they 

use this information to balance allocation of resources between caregiving and household 

production; 3) Examine how sociopolitical marginalization is impacting Datoga households 

by determining the intrahousehold variables that act most strongly to constrain women’s 

ability to care for children; 4) Identify how household ecology and caretaking interact with 

infant development to create patterns of resilience within the mother-infant dyad. 

The findings from the study indicate that the socioeconomic marginalization of Datoga 

has severe consequences for child health and well-being. These consequences are evident in 

the relationship between ‘idioms of distress’ used to express feelings of vulnerability and 

disparities in health among both Datoga children and adults. Thus, more attention needs to 

be paid to the ‘socialization’ of disease in local contexts and the ways in which the 

marginalization of Datoga is influencing their exposure to risks for poor health outcomes.  
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Nonetheless, the sensitivity of maternal response has a positive influence on patterns of 

child health among Datoga, even in the most marginal conditions. Although the cumulative 

effects of maternal condition during pregnancy and post-natal feeding practices are acting to 

create patterns of poor nutrition and high illness rates among Datoga children, other 

variables (such as the amount of time spent in close proximity with the infant) can shift the 

negative cascade of events and mediate the long-term consequences of even severe adversity.  
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Figure 1.1: Map of Tanzania with the region of the research identified (Map adapted from 
Shand 1997, University of Glasgow). 
 

 
  
Figure 1.2: Map of the region surrounding Lake Eyasi with the approximate location of the 
field site identified (Map created using Microsoft Virtual Earth 2008). 

✦ 
Eshkesh 
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CHAPTER 1: INTRODUCTION/BACKGROUND 

 

‘We have no cows, what do I feed them [the children]. Where would we go?’ 
Elder Datoga woman 

 

1.1 Background 

This dissertation examines the effects of socioeconomic marginalization and structural 

violence on patterns of child health and nutrition for infants in a semi-nomadic Datoga 

community in northern Tanzania. This study focuses on several aspects of the interaction 

between marginalization, vulnerability and caretaking: One is the synchrony of the mother-

infant dyad including maternal perceptions and understandings of changes in infant 

vulnerability and the harmony between maternal perceptions of infant health and the actual 

biological vulnerabilities of the child. The second is an examination of resiliency and how 

women use information about infant state to buffer infants in a challenging environment and 

balance the allocation of time and energy between caregiving and household production. 

Finally, it situates the relationship between the mother and infant in the greater context of 

marginalization among Eyasi Datoga and examines the pathways through which social 

changes are embodied among Datoga children. 

An examination of factors that contribute to health patterns among Datoga is important 

given their precarious socioeconomic situation and high rates of child illness (Borgerhoff-

Mulder 1992; Blystad 2000; Sellen 1995). Datoga pastoralists have been distanced from 

historical grazing lands, suffered herd loss, and are sociopolitically, economically, and 

environmentally marginalized (Lane 1996; Ndagala 1991; Rekdal and Blystad 2000; Sieff 

1995). The socioeconomic challenges associated with marginalization are causing many 



  32 

 

Datoga households to shift from a pastoral economy to a settled agropastoral lifestyle, with 

negative effects on rates of infant illness and death, especially compared to other ethnic 

groups in the region (Hinderaker et al. 2001; Mfinanga et al. 2003). This situation is 

exacerbated by increases in maternal work burdens due to male labor out-migration, and 

seasonal changes in household structure, which limit women’s strategies for buffering 

children from the insecurities associated with marginalization. Thus, to understand the long-

term implications of socioeconomic marginalization, it is important to create a framework 

for the analysis of the social and biological factors that interact to influence child health. 

Local biology and theories of embodiment are central to this framework as they provide a 

way to explore the interaction between the flexibility of individual biology and the cultural 

pathways that lead to the embodiment of sociopolitical and economic experiences.  

This dissertation is organized around a series of objectives related to the goal of 

understanding the links between socioeconomic marginalization, mother-infant interaction, 

and the resilience of Datoga children:   

1. Identify the critical periods within early childhood where interactions between 

household production, nutrition, and health status increase the vulnerability of 

Datoga infants. 

2. Identify how Datoga caregivers perceive, and understand these changes in infant 

health and how they use this information to balance allocation of resources between 

caregiving and household production.  

3. Examine how regional sociopolitical marginalization and socioeconomic change is 

impacting individual households by determining the inter- and intrahousehold 

variables that act most strongly to constrain women’s ability to care for children. 
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4. Identify how household ecology and maternal care interact with infant development 

to create patterns of resilience within the mother-infant dyad. 

 
The study also tested several hypotheses related to these objectives: 

• Hypothesis 1: Research among the Datoga indicates that women are keenly sensitive to the 

cultural and environmental factors that create vulnerability in fertility and infant health 

outcomes (Blystad 1999; Sellen 1995). Therefore, it is predicted that maternal 

perceptions of infant vulnerability will correlate with biological measures of infant 

vulnerability as measured by nutrition, development, and health status.  

• Hypothesis 2: Dependency ratios and workload appear to predict much of the variation in 

patterns of breastfeeding and supplementation among the Datoga in northern Tanzania. 

This is supported by the fact that infant health appears to be most compromised in 

households with high dependency ratios and in homes where mothers are under 

increased labor stress (Sellen 1995; 1998; 2000; Sellen et al. 2000). Therefore it is 

predicted that despite knowledge of specific patterns of infant vulnerability, increased 

household production demands will be more important than patterns of infant illness in 

predicting specific patterns of harm reduction.  

• Hypothesis 3: Research among Datoga households indicates that there is much variation in 

the timing of supplementation and breastfeeding (Sellen 1995; 2000). It is predicted that 

trade-offs between production demands and caregiving will cause Datoga mothers to 

optimize demands by investing more in immediate energetic returns. Therefore, as 

dependency ratios and production demands increase, patterns of caregiver-infant 
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interaction including infant-caregiver proximity, on-demand feeding, and maternal 

response time will decrease. 

 

1.2 History of the project  

This project was undertaken because of my interest in issues of social inequality and 

child health among pastoral populations and a frustration with the ‘victim-blaming’ that 

often occurs in epidemiological research (Coughlin 2006; Richards, et al. 2003). Frequently it 

is assumed that less than adequate choices in childcare are related to lack of knowledge on 

the part of the mother, and I wanted to shift the focus to social determinants of health and 

the structural factors that shape women’s choices for caring for their children.  

Although a major portion of this research was conducted between December 2004 and 

March 2006, contacts with the Tanzanian health community, University of Dar es Salaam, 

and Haydom Lutheran Hospital (HLH) were established in 2002. During this time, I visited 

Haydom, established contacts within the Datoga community, and received permission from 

the medical director at HLH, Dr. Evjen Olsen to work in cooperation with the hospital. I 

also participated in a three-month language study program at the University of Dar es 

Salaam (UDSM), which allowed me to establish contacts with people at UDSM as well as the 

Muhimbili University College of Health Sciences. 

The initial field research for the dissertation began in November 2004. During the 

month of November I once again stayed in the economic capital, Dar es Salaam, to finalize 

research clearance, improve my Swahili, and reestablish contacts with professors at the 

University of Dar es Salaam (Drs. J.S. Madumulla and Luanda). The Institutional Review 

Board (IRB) at Ohio State University approved all protocol before being submitted to the 
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Tanzanian government for final approval (Protocol: 2004B0235). After receiving permission 

to conduct research in Tanzania at the national level (COSTECH Permit number: 2004-274-

NA-2004-87), it was necessary to get permission at each smaller unit of government. In 

December 2004, I was granted permission by the regional commissioner of the Arusha 

region, the district leaders of Mbulu and Hanang Districts, as well as from village leaders 

located in the project area: Yaeda Chini and Eshkesh. 

Once local permission had been established, it was necessary to establish my identity in 

the community. I took up residence in the Eshkesh village office, and with the help of 

several local research assistants (one trilingual man (English, Swahili, Datoga) from the area 

and two bilingual women (Swahili, Datoga) from the village of Getanyamba near Haydom) I 

introduced myself to community members and requested permission to work in Eshkesh. I 

was introduced to the community through introductions at the women’s and men’s 

meetings. I also introduced the project to the community with the help of the 10-house 

leaders (balozi), the smallest recognized units in the village. Once permission was established 

on all administrative levels, the research team began going house to house to recruit 

participants. 

The village of Eshkesh is located in the Eyasi basin close to the edge of Lake Eyasi, 

approximately 45 km away from Haydom in Mbulu District, Tanzania (Figure 1.1-1.2). 

There were a number of reasons why the village of Eshkesh was selected for the study. First, 

Eshkesh was one of a series of villages with low vaccination compliance and lower rates of 

hospital and clinic utilization. Second, Eshkesh is one of the few remaining villages where 

Datoga still maintain more traditional practices such as women wearing the traditional 

leather skirts (hanang’wenda). This maintenance of a more traditional lifestyle often means that 
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the Datoga living in this area are discriminated against by many of the other local groups in 

the region. Finally, the area surrounding Eshkesh is in the midst of socioeconomic and 

cultural change. A road was built from Haydom down to the valley in 1998, which has 

increased the market integration of Datoga living in the area and increased the number of 

businesses (biashara) run by local men in Eshkesh. Cellular towers were built in Haydom in 

2005 that allowed for cellular service in many parts of the Yaeda basin. Agricultural 

production is also increasing in the region, with more and more agricultural households 

moving in to the basin and a shift toward a lifestyle more similar to that found in the 

highlands (higher levels of education, settled households with agrarian economies, increased 

influence from the Christian church). The elected regional councilor (diwani) in the area also 

changed in 2006 from a Datoga man who had served as a councilor for 20 years to a man 

from the highlands. Datoga men and women living in Eshkesh were trying to maintain 

traditional lifestyles while utilizing the benefits of increased market integration and 

development in the region. Many Eyasi Datoga associate these recent changes with 

breakdowns in social networks and the erosion of traditional practices in the area, which 

they believe is increasing the vulnerability of the Datoga. Thus, Eshkesh provided a unique 

setting for examining the impact that regional socioeconomic change and marginalization 

were having on household decision-making and patterns of child health. 

I chose to live in the village office in Eshkesh because it was in the center of town 

(Figure 1.3) and it was not associated with either the Christian church or Haydom hospital. 

The location in the center of town (both socially and geographically) meant that I was able to 

observe much of the day-to-day life in the village and participate in many of the community 

activities including dances, local government meetings, and community meetings. People in 
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the village were open, understanding, and patient so it was fairly easy for me to participate in 

local activities. Despite my fluency in Swahili, my lack of Datoga language skills (especially at 

the beginning) meant that I constantly had to travel with a research assistant, and 

communication was often difficult. I consistently felt that my inability to carry out in-depth 

interviews without the help of a translator was a barrier to certain aspects of my cultural 

comprehension. Nonetheless, I believe that the 16 months spent in the village of Eshkesh, 

living and interacting with Datoga mothers on an everyday basis provided me with a clear 

idea of mother-infant interactions within each household, caretaking patterns, and the 

struggles that Datoga women endure to care for their children. 

 

 

Figure 1.3: View of “downtown” Eshkesh with the Mbulu highlands in the background 
(Photo D. Young). 
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1.3 Overview of the dissertation 

This dissertation is divided into nine chapters that each deal with a particular aspect of 

the interaction between marginalization, maternal perceptions of infant vulnerability, 

patterns of child health and development, and how this information is used to balance the 

allocation of time and energy between household production and caregiving.  The first four 

chapters provide a background to the study, including the theoretical and ethnographic 

context (Chapter 2), methodology (Chapter 3), and background to the research site (Chapter 

4). These chapters are designed to provide a well-rounded perspective on the context for the 

research and how the research was carried out.  

The second half of the dissertation attempts to address the hypotheses posited at the 

beginning of the manuscript by examining patterns of child health and development, the 

synchrony between maternal perceptions and child health, and the factors which constrain 

women’s ability to care for children. Chapter five provides a lifespan perspective of child 

health and development among Datoga living in Eshkesh. This discussion of child 

development begins with an examination of the maternal side of the mother-infant dyad 

including maternal concepts of pregnancy and intrauterine development, labor and delivery, 

and care practices during the early neonatal phase. The second part of the chapter examines 

specific characteristics of children as they move through early childhood, including child 

temperament, the prevalence of stranger and separation anxiety, and specific developmental 

stages identified by Datoga mothers for children less than two years of age. Finally, the third 

section of the chapter examines overall trends in health for young children.  

Chapter six deals with patterns of child health and the factors that interact to create 

increased risk for poor health among Datoga children. The data is this chapter are designed 
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to identify the critical periods within early childhood where interactions between household 

production, nutrition, and health status increase the vulnerability of Datoga infants. In 

particular, this chapter focuses on physical and social settings (marital status, household 

composition, wealth, season, herd production) and their effects on longitudinal patterns of 

health, because these variables are integral to understanding how socioeconomic change and 

marginalization are embodied in patterns of child health. 

Chapter seven begins to answer the hypotheses posited at the beginning of the 

manuscript by examining the synchrony between maternal perceptions of infant well-being, 

biological indicators of poor health, and the cumulative effects of these variables on patterns 

of health and resilience among infants. The data in Chapter seven is designed to test the 

hypothesis that maternal perceptions of infant vulnerability among Datoga women correlate 

closely with biological measures of poor health as measured by nutrition, development, and 

health status, and that this synchrony between maternal perceptions and infant health has a 

positive effect on longitudinal measures and overall patterns of child health.  

 Chapter eight explores the relationship between household production and choices in 

harm reduction strategies among Datoga mothers.  In particular, the chapter examines how 

women use the “vulnerable” status of the infant to make decisions about labor demands and 

time spent with infants, and associations between herd production and patterns of feeding. 

The chapter then concludes with a discussion of successful strategies for mediating the 

time/energy conflicts within Datoga households and creating resilience within the mother-

infant dyad.  

Finally, the dissertation concludes with chapter nine, which reintroduces the questions 

raised at the beginning of the manuscript and uses them to summarize data on the 
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interaction between individual biology, household demands, and caretaking strategies. The 

chapter focuses on three areas. First, it revisits the questions posed at the beginning of the 

dissertation and examines how women perceive of and respond to vulnerable infants. 

Secondly, it identifies the theoretical contributions of the data to both medical anthropology 

and human biology. Finally, it identifies the main points that can be taken away from this 

research and offers some suggestions for improving child health among Datoga. 
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CHAPTER 2: THEORETICAL AND ETHNOGRAPHIC CONTEXT 

 

2.1 Theoretical Context  

This chapter outlines some of the theoretical perspectives that have guided this 

interpretation of the interaction between the social and biological in the construction of 

child health. This chapter uses child health and the mother-infant dyad as an integrative 

framework for pulling together diverse perspectives and exploring the interaction between 

the embodiment of individual lived experience, local biologies, and human evolution. It 

integrates anthropological approaches with ideas from ecosocial epidemiology and child 

development to create a better understanding of the interaction between childhood 

vulnerability and the range of human adaptive strategies used to offset biological risk.  

2.1.1 Vulnerabi l i t y  in  a bio logical  context  

Child health and resilience are dynamic and interactive processes that involve the mutual 

adaptation of the child, the physical and social environments, and the caregiver, all within the 

constraints of a larger cultural system (Harkness and Super 1994; Keller 2000). Previous 

research in human biology and infant development show that the quality of the early 

environment has long-term implications for infant well being, growth, patterns of disease, 

and later reproduction (Balbernie 2002; Bendersky and Lewis 1994; Barker 1996; Cameron 

1996; Ellison 1996; Lamb 2000; Ulijaszek 1996). Understanding the factors that contribute 

to patterns of childhood vulnerability and long-term health are important concerns for both 

medical and biocultural anthropologists (Huss-Ashmore 2000; Panter-Brick 1998; Hruschka 

et al. 2005). However, the dialog between critical medical and biocultural approaches in 

anthropology highlights the lack of integration between the social and biological in the 
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examination of health and vulnerability (see Singer 1989, 1993, 1998 and Wiley 1992, 1993 

for details). Until recently, few studies in medical anthropology or epidemiology had focused 

on the evolutionary aspects of the dynamic interaction between caregiver perception of 

infant needs, harm reduction, and the actual biological vulnerabilities of the child (Beise and 

Voland 2002). Biocultural studies that include a discussion of the evolutionary implications 

of maternal-infant interaction and patterns of epidemiological risk rarely considered this 

interaction in a critical political economic or ethnographic context. However, recent work on 

ecosocial approaches and local biology may offer additional insights into the creation of an 

integrative approach.  

2.1.1.1 Embodiment and local biology: Translating the social into the corporal 

One way to begin integrating evolutionary approaches with a political economic 

framework is through the use of an ecosocial approach and ideas of embodiment. According 

to Krieger, “embodiment is the way we literally incorporate, biologically the world in which 

we live, including our societal and ecological circumstances” (2005: 351). Embodiment is an 

ecosocial process that provides a method for showing how social conditions are manifested 

in “physical, chemical, and social ways,” and creates a space where we can consider the 

underlying civil, political, economic, and social determinants of health and the ways in which 

human rights are promoted, neglected, and violated (Krieger 2001, 2005). Embodiment is 

important because it can be used to reframe evolutionary discourse to allow individual 

agency by examining how individuals modify and adjust to their environment, and how the 

results of these actions are biologically incorporated. This ecosocial context is framed by 

identifying particular pathways to embodiment or, “the way that the biological incorporation 

of living conditions are structured simultaneously by societal arrangements of power and 
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property, and contingent patterns of production, consumption, and reproduction” (Krieger 

2001: 138).  

The embodiment of social inequalities through the perturbation of health, growth, and 

development can have long-term, and often irreversible consequences for the individual and 

the population. Thus, in order to understand the accumulative effects of a particular series of 

events, it is necessary to utilize a framework that allows us to examine the ways that early 

experiences act to condition later events. One way to do this is through the use of a lifespan 

perspective, a holistic approach where cumulative events during development and aging are 

understood as a continuous process rather than a series of discrete events (Leidy 1996). 

Placing embodiment into a lifespan context allows the researcher to understand the way that 

social inequalities become part of individual experience over the life course. The important 

implication of this concept is that individual health must be considered within a social and 

historical context, and if we want to understand patterns of health among children we also 

have to understand the sociocultural and biological context of vulnerability.  

Clear examples of the long-term consequences of acute insults come from the literature 

on fetal programming and developmental plasticity, where associations between neonatal 

attributes such as birthweight are linked to risk for cardiovascular and metabolic disorders 

later in life (Barker 1997; Clark et al. 1996). These links are attributed to the impact of 

gestational conditions on the development and organization of systems within the fetus, 

which tie to later metabolic and state regulation in the adult (Clark et al. 1996; Mednick et al. 

1988; Sham et al. 1992; Ulijaszek 1996). For example, several studies (Hales and Barker 1992; 

Philips et al. 1994) found a correlation between birthweight and rates of non-insulin-

dependent diabetes mellitus (NIDDM). They argue that maternal malnutrition or other 
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placental abnormalities that interfere with fetal energetic requirements during critical periods 

of the pregnancy can lead to fetal malnutrition. The fetus then compensates for the lack of 

energetic resources (particularly protein and amino acid deficiency) by slowing growth and 

development, thus changing the growth trajectory and the development of physiological 

structures. In this case, malnutrition impacts the development of beta cells in the pancreas, 

and long-term insulin resistance (Barker 1996; Hales and Barker 1992; Philips et al. 1994). 

NIDDM then expresses itself over the long-term in association with environmental risk 

factors (such as obesity and physical exercise) as the individual matures. Thus, the social and 

political factors that influence the nutritional status of the mother are permanently scripted 

into later generations through the experience of the fetus.  

Discrete individual lived experiences are not enough to understand how social 

inequalities are woven into the evolutionary fabric of the human species however. In order 

to understand this phenomenon we have to pull back and look at the interaction between 

individual experience and population-level characteristics. A lifespan perspective gives us a 

way to do this. By examining how variations in the cumulative life experience of individuals 

pattern population-level variations in phenotypic plasticity, we can understand the processes 

that act to shape the range of adaptive strategies within the human species.  

One way to look at the interaction between individual experiences and their 

accumulative effects on human biology is through the concept of local biology. The idea of 

“local biology” is a recent framework developed to explore the links between the 

socialization of disease and developmental epidemiology (Lock and Kaufert 2001; Lock 

1993; Worthman 1999). According to Worthman, “Cultural and physical ecology operate 

synergistically across the life course to generate ‘local biologies’ that reflect the body’s 
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adaptive response to the circumstances under which it must function” (Worthman 2005: 

863). The conceptual use of local biology has become an integral component of biocultural 

studies because it allows a dynamic examination of how local “ecologies” impact patterns of 

health and how those patterns of health in turn pattern human variation and species-level life 

history traits (Lock and Kaufert 2001; McDade and Worthman 1998; Worthman 2005). It 

does this by focusing on characteristics such as malnutrition and pathogen loads within the 

local ecology and looking at the combined impact of these factors on the developmental 

epidemiology and long-term health of the population. Local biology incorporates a lifespan 

perspective and creates a robust model for understanding developmental epidemiology, the 

impact of accumulated insults, and the effects of structural inequality on patterns of health.  

This integration of local biology and individual experience is important, because it is this 

interaction that ultimately determines the overall biological impact of social conditions on 

the individual. Individual phenotypic variation is critical to this model because selection acts 

on these differences and creates patterns of variation in human populations that can 

ultimately act to constrain phenotypic plasticity and the range of adaptive strategies within 

populations. 

2.1.1.2 Epidemiological risk, biological vulnerability, and resilience among infants  
 

Childhood is a vulnerable period. From an evolutionary perspective, an extended 

juvenile period is a reproductive strategy that promotes reproductive fitness through 

extended parental care and a mechanism that allows for more precise tracking of ecological 

conditions via developmental plasticity (Bogin 2001, 1999; Morbeck 1997; Sterns 1992). 

Ironically, the evolution of childhood is likely an adaptation to benefit adult reproduction. 

The insertion of childhood into the post infancy period is a hominid adaptation that allows 
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humans to balance reproductive investment between current and future offspring by 

lowering the interbirth interval and potentially increasing the lifetime reproductive fitness of 

the mother (Bogin 2001). This reproductive strategy acts to lower rates of mortality among 

humans in comparison to other primates, however the trade-off is that the extended juvenile 

period creates a longer period of vulnerability for the young child.   

Previous studies have shown that there are several factors that interact predictably to 

create patterns of increased morbidity risk for infants and young children including 

nutritional status, environmental risk factors, and maternal and infant behaviors (see Engle et 

al. 1996 for a comprehensive review). Many of these factors are accumulative and have long-

term implications for health and future vulnerability to infection and disease. For example, 

considerable empirical evidence shows that protein-energy malnutrition, as well as specific 

micronutrient deficiencies lower the immunological capacity to resist infections, resulting in 

higher incidences, episodes of longer duration and/or greater severity of morbidity among 

infants (Chandra 1991; Dettwyler and Fishman 1992; Worthman 1999).  

Infant and caregiver behaviors also interact with environmental hazards to mediate risk 

for morbid episodes. Sensitivity of caregiver decisions regarding infant well-being including 

decisions about the timing of food supplementation and weaning have important 

implications for health outcomes (Benoit et al. 1997; Molbak et al. 1994; Briend et al. 1988; 

Taylor and Greenough 1989). The child is an active agent in this process. Wiley and Pike 

(1998) point out that particular infant development stages are likely to have different risks 

for illness and death depending on the child’s behavior, caregiver response, and the 

environment in which it occurs. For example, among Bangladeshi infants, crawling has been 

shown to increase the risk of ingesting contaminated material (Zeitlin et al. 1995). Maternal 
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perception and sensitivity to the child’s state is an important factor. Certain features, such as 

failure to thrive in developed countries are often the outcome of a maladaptive interaction 

between specific child characteristics (ambiguous cries) and specific parental characteristics 

(i.e. depression or low sensitivity to child cries). This miscommunication between the 

caretaker and the child results in undernutrition, and in severe cases can also lead to growth 

and developmental delay (Ulijaszek 1996; Mantymaa et al. 2003; Zeifman 2003).  

The response of the individual child to epidemiological risk is often described in terms 

of vulnerability and resilience. In the fields of epidemiology and psychology, vulnerability is 

commonly identified as an individual’s susceptibility to negative outcomes under high-risk 

conditions (Engle et al. 1996). Vulnerability research has focused on a suite of negative 

psychological, health, and developmental outcomes, related to a range of environmental risk 

factors including local disease ecology and the household availability of food resources (see 

Bendersky and Lewis 1994 and Werner and Smith 1992 for a comprehensive review). 

Although much is gained from understanding the impact of multiple risk factors on negative 

child health outcomes, the actualization of health interventions often comes from 

understanding the factors that interact to encourage positive health outcomes and resilience. 

Resilience is a complex cumulative state that reflects the impact of environmental conditions 

on biological development and function (Worthman 2005). Research on child resilience 

shows that the total number of risk factors a child is exposed to, the length of exposure, and 

the interaction of multiple risk factors can be more important in determining child health 

and development outcomes than each of the individual risk factors themselves (Benderski 

and Lewis 1994; Engle et al. 1996; Luthar et al. 2000; Rutter 1991). Importantly, resilience 

research has shown that resilience is not the simple opposite of vulnerability, any more than 
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health is a simple absence of disease. Forces independent from the risk generating process 

can be activated to generate health or resilience (Masten 2001). For example, Rutter (1993) 

identifies various pathways that extend from childhood experience through adult functioning 

and the maintenance of the long-term effects of adverse events during early life depends 

heavily on synchrony in a chain of indirect connections. When the right sequence of 

experiences is present (i.e. low birthweight, high rates of pathogen exposure) the long-term 

effects of the early environment can be strong. However, an outside force (i.e. breastfeeding) 

can shift the cascade of events and mediate the long-term consequences of even severe 

adversity (Rutter 1993). Thus, health practices must foster interventions that extend beyond 

simple responses to pathology and instead incorporate the accumulation of experience that 

contributes to the construction of health and resilience during the lifespan.     

Although much of the resilience research has focused on child health and psychological 

development, the same type of resiliency framework can be used to examine the long-term 

health and fitness implications of maternal-infant interaction. In this case, a resiliency 

framework is used to identify successful interactions among a range of epidemiological risk 

factors, variations in infant developmental and biological states, and maternal strategies to 

buffer infants from food and health insecurity.  

2.1.2 Perc ept ions  o f  r i sk and vu lnerabi l i t y  

Maternal strategies to buffer infants can be positioned within a larger context of 

vulnerability, risk, and responsibility. Notions of what risk and vulnerability mean varies 

culturally, along with the idea of responsibility and types of risk management.  

Risk however, is a general term. In epidemiology, risk is a simple mathematical 

probability based on the odds that a particular event will occur within a certain period of 
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time. In reality, risk is a concept with a suite of diverse meanings (Lupton 1999). 

Vulnerability is often a feeling of susceptibility that is different from, but interacts with 

notions of risk. For example, when information about risk is presented to members of a 

“group at risk” some members may feel less vulnerable to harm because they see others in 

the group as less diligent when it comes to factors that cause illness (Nichter 2003). 

Members may express the idea that, “we don’t have that problem here” because they see 

their behavior as fundamentally different from the group that they consider to be at risk. 

Despite this, much of the risk perception literature fails to take into account the 

sociopolitical context of risk and vulnerability discourse (Lupton 1993, 1999).  

2.1.2.1 Maternal perception and response to risk 

Childcare provides a good opportunity to examine how biomedical knowledge and 

practices are being adapted to everyday life in a local setting. Maternal strategies to buffer 

infants from resource insecurity and risk for illness are situated in a complex interface 

between cultural conceptions of infant vulnerability, perceptions of illness, strategies for 

harm reduction, and constraints on time and care. In fact, Kleinman argues that illness 

develops in a local context where economic, moral and social factors affect the lived 

experience of the disorder, its treatment, and its social consequences (Kleinman 1995). Thus, 

cultural constructions of health and illness as well as notions of vulnerability and risk extend 

beyond simple epidemiological/biological risks and play a direct role in the ways in which 

mothers perceive and respond to episodes of illness among infants.  

Several factors can influence maternal perceptions of a vulnerable infant. One important 

component to maternal response is identification and sensitivity to changes in risks to infant 

health. Nichter (2003) identifies several different ways that people categorize risk including:  
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a) ‘Trait-based vulnerability’, or the idea that a particular individual has a weak constitution 

or predisposition to illness (40); b) ‘State-based vulnerability’, or the 

environmental/constitutional factors that are perceived to render the individual more 

vulnerable to harm (42); c) ‘Illness transformation’, or the concept that certain things may 

cause the exacerbation of latent health problems (43); d) ‘Accumulated negativity’, or the 

accumulation of impurities, residues, toxins, etc. within the body (45); and e) ‘Risk 

information’, or the concept that information about the risk itself can trigger either a sense 

of vulnerability or a decreased sense of risk (47). This is related to the culture of 

responsibility and politics that surround disease. Nichter primarily discusses the implications 

of community responses to diagnostic testing and public health messages; however, a sense 

of increased vulnerability may also be triggered by threats of witchcraft and cursing, or 

association with ritually impure individuals.  

Several studies have shown that other factors related to the caretaker can also influence 

sensitivity of response, including prior caregiving experience and the mother’s emotional 

state.  Multiparous women and care providers with more experience generally respond in a 

more sensitive and appropriate way to crying infants (Boukydis 1985; Brewster et al. 1998). 

Among personality traits, high empathy is associated with increased responsiveness 

(Weisenfeld 1984), whereas depression is often associated with lack of sensitivity in maternal 

response (Scheute et al. 2001; Zeifman 2003). Its important to note that it is often a 

combination of factors that lowers a woman’s ability to buffer an infant from perturbation, 

rather than any one particular characteristic. 
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2.1.2.2 Buffering and harm reduction 

How do perceptions of different states of vulnerability translate into patterns of 

maternal-infant interaction? Nichter (2003) identifies three types of harm reduction 

behaviors including: a) preventative behavior enacted prior to a period of increased 

vulnerability such as vaccination; b) behavior enacted during a period of increased 

vulnerability such as malaria treatment, and c) post hoc behaviors that occur after a period of 

increased vulnerability such as strategies to alleviate suffering associated with fever. The 

effectiveness of these strategies is reliant on its synchrony with changes in the biological state 

of the child, i.e. the extent to which culturally appropriate responses correspond in an 

appropriate manner to episodes of biological vulnerability will ultimately determine both the 

resilience and fitness outcome of that behavior.  

Cultural perceptions of disease categorization and transmission are also important when 

considering maternal response. Several studies of malaria indicate that although people 

identify certain malarial symptoms, not all symptoms are considered to be a sign of one 

disease (Winch et al. 1996). An ethnographic study in Malawi identified seven separate 

subcategories of malaria, each with its own etiology, symptoms, and treatment (Helitzer-

Allen 1989). In some cases, the disease is not associated with the actual biological vector or 

route of transmission. This has implications for efficacy of maternal response, because 

though the mother is responding in a culturally appropriate manner, the dissonance between 

treatment strategies and biological vulnerability can cause long-term consequences. 

A final component of caretaking and harm reduction strategies involves the influence of 

external constraints on a caretaker’s ability to respond in what would be considered an 

appropriate manner. Often women track illness and epidemiological risk accurately, and 
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know culturally and biologically appropriate responses (i.e. prolonged breastfeeding, 

treatment in cases of illness). However, they are constrained in their ability to respond by 

household labor and production demands. Several authors have identified that certain 

maternal strategies that appear negligent are actually forms of structural violence that result 

from larger socioeconomic forces (Scheper-Hughes 1988: 432; Lerer 1998). Lerer describes 

mother-infant interaction and resulting rogue-sickness in South Africa as a result of 

‘circumstance and subalternity’ (Lerer 1998: 228).  

2.1.3 Household cons t rain ts  and t rade-o f f s  in maternal investment  

Although caretakers may be able to accurately assess the vulnerability of the offspring, 

they still need to balance resource allocation across the household. Women carry an 

inequitable burden for household survival in many societies, and they often employ myriad 

strategies to buffer the household (Bentley et al. 1991, 1999; Dufour et al. 1997; Messer 

1997). Within this context, maternal strategies for infant care are moderated by household 

factors such as wealth, household composition, and availability of alternate caretakers, as 

well as perceptions of the long-term costs and benefits of buffering a particular infant (Bock 

1999; Keller 2000). Resource scarcity and socioeconomic marginalization exacerbate this 

situation by increasing time and energy demands, and decreasing the options available for 

circumventing or buffering time and energy demands. 

2.1.3.1 Trade-offs between multiple time and energy demands 

Resource and labor constraints translate into energy demands, which must be balanced 

between household demands, and the energy requirements of the mother and her infant. 

Therefore, buffering strategies necessarily involve trade-offs in the allocation of time and 

energy between immediate demands and future reproduction. This means that the success of 
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maternal decisions has direct implications for the immediate health and resiliency of the 

infant, as well as long-term implications for reproductive fitness (Borgerhoff-Mulder 1992; 

Stearns 1992).  

Life history theory provides a framework for examining the allocation of time and energy 

between competing demands in the household.  Among humans, parental caretaking and 

investment are fundamental for the survival and well being of infants and children (Bogin 

2001; Huffman and Martin 1994; Konner 1981). However, investment is costly. It involves 

the time, energy, and resources of current and future generations (Williams 1966). Problems 

arise in areas with limited resources, and trade-offs necessarily occur when two or more traits 

(e.g. growth and reproduction) are limited by a shortage of the same resource (i.e. time or 

energy) (Borgerhoff-Mulder 1992; Stearns 1992).  

These rules of allocation become particularly important in situations where a caregiver 

has to balance the needs of current and future offspring. According to the tenants of life 

history theory, a mother cannot simultaneously invest in current reproduction while also 

investing in future offspring. Current offspring are expected to impact maternal fitness more 

strongly, but continued investment in an existing child can also reduce later reproductive 

success (Borgerhoff-Mulder 1992; Stearns 1992). The number of offspring also impacts the 

reproductive balance. According to classic models of quality/quantity trade-off, as more 

offspring are born, the resources available for investment decline and this can negatively 

affect offspring survival (Stearns 1992; Trivers and Willard 1973; Trivers 1972).  

An important limitation to life history models is examined in this study. When balancing 

trade-offs, selection favors an “optimal strategy” or the strategy with the greatest net yield in 

reproductive fitness during the course of an organism’s life. Traditionally, this meant the 
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allocation of time and energy between two mutually exclusive activities (i.e. current vs. future 

reproduction, quality vs. quantity of offspring etc.) (Stearns 1992). However, the limitation in 

previous life history research is that it does not address the mechanisms that allow 

individuals to bend the allocation rules and buffer themselves during the life course (Panter-

Brick and Worthman 1999; Worthman 2000). To address this, it is necessary to incorporate 

mediating variables, such as the dynamics of social relationships and potential overlaps in the 

use of time and energy (Panter-Brick and Worthman 1999).  

Far from being just an intellectual construct, understanding the ways that life history 

traits interact with individual strategies for successful mediation of demands on time and 

energy also have practical implications for health intervention and harm reduction over the 

life course. For example, several studies have shown that fluctuations in the early social 

environment can have strong impacts on the development of the hypothalamic-pituitary-

adrenal (HPA) axis and the long-term health and resiliency of mammalian offspring (Tarullo 

and Gunnar 2006; Sapolsky 2004; Suchecki et al. 1993; Weaver et al. 2004). The implication 

of these findings for health intervention become clear when we examine them in the context 

of a relationship between sociocultural processes and biological adaptation. 

The HPA axis is an adaptive system in mammals that helps the body respond to stress 

though the regulation of glucocorticoid hormones. Under normal circumstances, a stressful 

event acts as a catalyst for a cascade of processes that lead to the production of cortisol in 

the adrenal gland. The production of cortisol is normally adaptive in that it is responsible for 

the “fight or flight” mechanism, which increases the chance of survival. However, 

disruptions in the developmental trajectory of the HPA axis can cause cortisol to become 

either chronically elevated or poorly regulated, at which point it becomes maladaptive and 
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suppresses the immune system causing deleterious effects on the long-term health of the 

organism (Sapolsky 1998, 2004).  

The responsiveness of the HPA axis reflects the trade-off between sensitivity and 

vulnerability discussed earlier in the chapter, and provides a perfect example of the costs and 

benefits of a strategy that promotes reproductive fitness through extended parental care and 

mechanisms which precisely adapt the body to the local ecology. During the juvenile period, 

the individual’s accumulated experiences help tailor the HPA system to the local 

environment by regulating basal rhythms and the reactivity of the system (Sapolsky 1998, 

2004). The sensitivity of this system also makes it more vulnerable to perturbation during 

early development. Normally, this vulnerability is offset by parental care as caretaking acts as 

a buffer and protects the infant from the deleterious effects of chronically elevated 

adrenocortical hormones (Sapolsky 1998, 2004; Weaver et al. 1994). Nonetheless, asynchrony 

in the maternal-infant dyad (i.e. miscommunication between the infant and the mother 

which interferes with the sensitivity of maternal response), or disruption of parental care (i.e. 

constraints that affect the ability of the caregiver to balance energetic trade-offs between 

multiple offspring or current vs. future reproduction), reduces the effectiveness of this 

external buffering system and the HPA axis is forced to shift the regulation of cortisol in 

response to chronic perturbation. If this disruption continues, the shift in regulation is 

maintained as the juvenile matures into an adult, and eventually these chronic perturbations 

are incorporated into the individual’s lived experience through increased stress reactivity and 

its associated consequences (Sapolsky 1998, 2004; Suchecki et al. 1993; Tarullo and Gunnar 

2006).  
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This link between stress reactivity and maternal care has several implications for public 

health intervention and the development of long-term strategies for harm reduction. First, it 

indicates that choices in maternal care and strategies for balancing time and energy 

constraints during vulnerable periods have direct consequences for the resilience of the 

offspring. Second, it indicates the necessity of understanding the ways that cultural strategies 

for harm reduction overlap with patterns of biological vulnerability, and the importance of 

working within these cultural systems to create locally meaningful strategies for health 

intervention. In particular, it strengthens the argument that close attention must be paid to 

the synchronicity of maternal-infant interaction and the ways in which mothers perceive and 

respond to the infant, because the style of parenting can physically influence the sort of adult 

that a child becomes. Finally, it indicates that public health interventions have the ability to 

deal with challenges to both acute and long-term population health by augmenting the 

measures that women use to increase the range of strategies available for buffering time and 

energy constraints over the life course. This action then creates a health practice that extends 

beyond immediate responses to pathology and instead fosters the accumulation of 

experiences that contribute to the construction of resilience over the lifespan. 

2.1.3.2 Socioeconomic marginality and energy demands in pastoralist households 

To understand the impact of socioeconomic marginality and its impact on time and 

energy demands, it is first necessary to understand patterns of labor in pastoral households. 

Pastoralist production systems are labor intensive (Dyson-Hudson 1970; Fratkin 1989; 

Fratkin et al. 1994; Sieff 1997; Sperling 1987). Pastoralism is a specific means of subsistence 

that requires keeping livestock and using their products for food, materials, and trade. Labor 

is typically required for herding duties, digging wells, milking animals, collecting firewood, 
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food preparation and other activities. Household activities are often divided between men 

and women, with women being primarily responsible for feeding household members, 

milking cattle, child care, and obtaining water and firewood. 

Pastoral households are often located in seasonally arid environments where energy 

intake and labor requirements may vary depending on household mobility, season, and 

geographic location (Little 1985). In times of seasonal stress, sometimes the entire household 

will move or a secondary livestock camp will be established for part of the herd. Labor 

demands increase if herds are divided between the main camp and the secondary camp. In 

situations where water is limited (i.e. during the dry season) household members may have to 

travel further in search of adequate sources for both humans and cattle. In situations of food 

insecurity, men and women may also have to seek additional wage labor as a way to buy or 

barter for food. 

The struggle to balance demands of time and energy is often exacerbated by 

socioeconomic marginalization and cultural change. In part, this is due to breakdowns in 

social networks, shifting labor patterns, and increased difficulty consolidating meager 

resources. These disruptions of the social fabric and social networks can be considered a 

form of structural violence because of their negative effects on health and well-being. Sen 

(1999) argues that one of the important consequences of modernization is an inability to 

maintain social support, which limits its ability to act as a buffer for increased resource 

demand. Changes in market activity and associated labor patterns can mean shifts towards 

more inequitable household divisions of labor between women and men (Fratkin and Smith 

1994). Women are often expected to supplement household income with the sale of milk 

products, which decreases the amount of time they have for household activities. 
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Socioeconomic change can also restrict the ability of women to control milk resources; 

particularly as dairy marketing gains monetary importance and men take control of the sale 

of milk products.  This decreases women’s autonomy in the household and limits their 

ability to care for children as they become increasingly dependent on men for the financial 

resources to pay for food and medical care. Finally, the marginalization and settlement of 

pastoral populations often centralizes cattle into a single resource-poor area, which 

exacerbates overgrazing, ecological degradation, and rates of disease within the herd, 

increasing the potential for resource insecurity. This is exacerbated as people lose cattle, and 

begin to shift the balance from animal husbandry to subsistence farming and cash cropping, 

since many of these marginal environments are unsuitable for intensive agriculture (Little 

1985; Shell-Duncan et al. 2000).  

Buffering during times of food insecurity and increased labor demand has been linked to 

positive health outcomes among pastoral groups. Sellen and others note that strong seasonal 

effects are rarely found in child body composition among African pastoralists, even when 

there are significant changes in food availability at the household level (Nestel et al. 1986; 

Shell-Duncan 1995; Sellen 2000) This indicates that social and physiological mechanisms 

such as reliance on social networks or breastfeeding may be used successfully to buffer 

vulnerable members of the population from acute stress (Galvin 1985; Little et al. 1993; Gray 

1994; Shell-Duncan 1995; Sellen 2000). Unfortunately, child health worsens with settlement, 

as maternal strategies for buffering infants are limited by the combined impact of 

socioeconomic marginalization, settlement, and their associated cultural changes (Nestel 

1986; Galvin 1992; Nathan et al. 1996; Shell-Duncan et al. 2000). 
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2.1.4 Cultural s t rat egi e s for renegot iat ing labor and energe t i c demands  

As mentioned previously, the success of a strategy to buffer infants and balance 

energetic returns is only as good as its ability to conjure up the appropriate response at the 

correct time. In East Africa, the history of socioeconomic marginalization and the break 

down of the pastoral system has contributed to the fragmentation of the clan system and 

scattered settlement of many pastoral households (Blystad 2000). This fragmentation is 

contributing to an erosion of both individual social networks and general Datoga social 

structure with a subsequent decrease in the reliability of buffering mechanisms for women. 

Given this erosion of social support, it is important to examine how health related 

information is communicated within the household, and the strategies that women use to 

mobilize a response from social support networks and successfully buffer household time 

and energy demands.  

2.1.4.1 Social support 

There are a number of cultural strategies that women can use to circumvent energetic 

trade-offs between labor (current reproduction) and childcare (future reproduction). One 

strategy is the use of social support, which can buffer immediate household labor demands, 

increase resource availability, and improve child health. The central idea is that the structural 

arrangement of social institutions shapes the resources available to the individual, and hence 

their range of behavioral responses. For example, a woman may be located in a household 

with limited material resources, however due to her position within the local social hierarchy 

she can access sources of support that are beyond the confines of her household.  

Several types of social support are normally identified in the literature including, 

instrumental support, informational support, and emotional support. Instrumental support 
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provides material goods and needs. Informational support allows for more concrete facts 

and advice and emotional support focuses on the expression of caring and concern 

(Berkman 2000). In this study, I focus on the mobilization of instrumental support within 

the Datoga community and the mobilization of tangible aid associated with the completion 

of household tasks (i.e. money or labor) (House 1981).   

The argument that women’s social ties and networks are instrumental for resource 

mobilization and health outcomes is well established in the literature (Berkman 2000; Cohen 

1988; House et al. 1988). Social networks are seen to benefit health by either reducing or 

buffering individuals from stress, or enabling coping mechanisms through access to needed 

support (Berkman 2000; Oakley 1992; Thoits 1995). A mother’s ability to command social 

resources during periods of insecurity may be particularly important to child health and 

survival in marginal environments. Adams et al. (2002) provide a useful example of this 

phenomenon in their study of the relationship between social networks and child survival in 

Mali. Their study indicated that the size, function, and composition of social networks 

mitigated adverse economic and ecological circumstances and they showed a positive 

correlation between increased size of the social network and the probability of positive child 

health outcomes. 

2.1.4.2 Cultural expressions of vulnerability 

When looking at the role of social support in buffering time and energy demands, it is 

important to look at how women communicate health needs within the household. On some 

level, this is about how women communicate information about vulnerability and risk in a 

culturally appropriate manner. The body is often a mediator between the social world and 

the inner world, and can be used as a way to express both physical problems and social 
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problems. This means that the discourse regarding vulnerability is often intertwined with the 

politics of risk and responsibility, which has important implications for the mobilization of 

social support.  

Social resources can be marshaled through the use of “idioms of distress,” or the 

collective methods that individuals within a population utilize to express suffering and 

concern (after Nichter 1981; Patel et al. 1999). Cultures often have distinct concepts for 

describing distress. For instance, researchers working in several African communities have 

identified ‘‘thinking too much’’ as a common idiom of distress among women (Avotri and 

Walters 1999; Patel et al. 1999). Distress is important because responses to an expression of 

distress and suffering can illuminate the structure of social obligations, social roles, and the 

relationship between individuals (Tapias 2006). Distress can also be manipulated—by 

evoking a particular illness category an individual can summon community involvement and 

transform the potential of social support into an inertial force. However, the effectiveness of 

this strategy often depends on how the expression is used, how the expression is received, 

and the extent to which it is considered “common knowledge” (Nichter 1981; Pike and 

Williams 2006).  Idioms are not static either; they shift with time, social context, and social 

change (i.e. modernity).  

Child health is often used as a way to mobilize community response and evoke concern. 

Several studies have shown a range of variability in the ways that women use descriptions of 

child health as a way to express distress. For example, Scheper-Hughes (1997, 1998) 

describes “cultural idioms” and selective neglect among Brazilian women as an expression of 

distress that embodied their experience of “giving up” in the face of the overwhelming 

obstacles associated with marginalization and poverty. More recently, Mogensen (2000), 
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shows how the idiom of false teeth among the Dhop’ Adhola is used as an expression of 

maternal distress. False teeth is an illness where sickness in the gums is seen to cause chronic 

diarrhea, vomiting, loss of appetite, and weight loss (i.e. failure to thrive) among children. 

Women see the disease as being hard to cure, and the child as more vulnerable to other 

illnesses.  However, the social development of false teeth as an illness is also associated with 

Idi Amin and changes in food security, medical care, and other aspects of Ugandan life that 

have changed since the 1970s. Dhop’ Adhola mothers are using the feelings of vulnerability 

associated with false teeth as a way to express the experience of civil war, hard work, 

insufficient food, and insecurity (Mogenson 2000). Manifestations of maternal distress also 

evoke discourse on the politics of empowerment, responsibility, and the social body. 

 

2.2   The ethnographic context  

Beyond the theoretical, this study also situates the health challenges faced by Datoga 

children amidst an African history of structural inequality and the socioeconomic 

marginalization of Datoga within Tanzanian society. In this case, insecurities associated with 

sociopolitical and economic marginalization have acted to create a local biology for Datoga 

that is characterized by chronic poor health over the lifespan and high rates of mortality. By 

situating child health problems as embodied aspects of socioeconomic marginalization we 

create a powerful tool for examining the interaction between evolution, local disease ecology, 

individual child biology, and how Datoga women experience and respond to regional 

economic changes. 
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2.2.1 Pastoral  produc t ion  in East Afri ca 

In order to understand particular pathways to embodiment among Datoga children it is 

necessary to examine the history of marginalization among East African pastoralists and in 

particular the socioeconomic marginalization of Datoga in northern Tanzania. The 

socioeconomic marginalization and settlement of pastoralist populations is a widespread 

phenomenon despite the fact that nomadic herding of animals and predominant dependence 

on animal products such as meat, milk, and blood is commonly viewed as one of the few 

viable subsistence strategies in a marginal environment (McCabe 1994; Fratkin et al. 1994). 

Many pastoralists in East Africa such as Maasai, Turkana, and Rendille have been subjected 

to ecological constraints, western influences and pressure promoting sedentary existence 

(Galvin 1992; Nathan et al. 1996; Nestel 1986). As a result of this marginalization, 

pastoralism is on the decline and many populations are experiencing dramatic changes in 

subsistence and production.  

Historically, East African governments have strongly favored agriculture and 

agropastoralism over pastoralism. During the colonial period, herders were considered 

difficult to tax and draft as laborers, and less willing to part with their cattle (Blystad 2000; 

Lane 1996). This idea of the “difficulty” with pastoralists has persisted, even in the post-

colonial period. Many national policies aim to regulate movement, establish territorial 

boundaries, and increase settlement of pastoralist populations (Bonfiglioli 1992; Little 2003). 

Pastoralists are encouraged to abandon pastoralism or are alienated from entire areas under 

the excuse that the land can be better used for agriculture (Enghoff 1990). These policies 

often have poor results because the imposition of grazing boundaries has disastrous 

consequences for herd productivity, environmental resources, and the autonomy of herd 
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managers (Thompson 1983). In addition, the solidification of previously fluid social 

boundaries tends to promote inter-ethnic conflict and cattle raiding (Sobhana 1988).  

In East Africa, the negative effects of socioeconomic marginalization and increased 

settlement are often embodied biologically in the health of pastoralist populations. Policies 

that encourage increased settlement have been shown to have a myriad of negative effects 

on health and welfare. The combination of increased strain on limited resources and the loss 

of flexibility provided by a more fluid pastoral lifestyle means that as resources become 

scarce, herders have fewer options for buffering during periods of insecurity. In addition, as 

traditional pastoralists become settled and integrated into the local economy, dietary patterns 

often shift to an increasing dependence on purchased foods and maize meal (Nestel 1986). 

Little et al. and others have identified that this shift among Turkana has had a subsequent 

negative impact on population health (Little et al. 1993; Shell-Duncan and Obiero 2000).  

2.2.2 Datoga soc ioe conomic  marginal izat ion  and assoc iat ed health pat t erns  

Datoga pastoralists have a long history of socioeconomic marginalization that began 

during the colonial era and has extended into the post-independence period in Tanzania. 

Generalized stereotypes about pastoralists during the colonial period led to differential 

treatment between Datoga and their neighbors, which included a policy to merge the Datoga 

and neighboring Iraqw agropastoralists. British colonial administrators saw the amalgamation 

of the two groups as a way to gain control over what they considered a “problematic” area 

(Blystad 2000). This period of Iraqw settlement and expansion was one of the most 

important factors in the reduction of Datoga territory during the colonial period (Blystad 

2000; Lane 1996; Ngadala 1991). With colonial support, Iraqw began to take over Datoga 

lands, a move that later limited Datoga grazing and strategies for subsistence. 
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The post-independence period was just as difficult for Datoga because many of 

President Nyerere’s Swahilization, villigization, and education policies had direct impacts on 

their pastoral livelihood. The official state discourse continued to place cultivation over 

pastoralism, and Datoga practices of maintaining traditional dress and custom clearly stood 

against national ideas of unity and modernization (Blystad 2000; Lutwaza 1984). Initial post-

colonial efforts to settle Datoga failed, so in 1978, the government instituted a plan called 

“operation Barabaig” that was specifically designed to settle Datoga (Blystad 2000; Lane 

1996; Ngadala 1991). By settling Datoga, the government hoped to increase social services 

and welfare for Datoga populations. Prior to this point, areas settled by Datoga had limited 

social services that only included rudimentary medical and veterinary care. By the end of this 

three-year effort, a majority of Datoga had been centralized into villages but the social 

services never emerged. The government only succeeded in providing 28 percent of the 

services that they had promised, leaving Datoga in a worse situation. Datoga were 

concentrated in small villages and the minor improvements in services brought even more 

non-Datoga groups into the area for medical and veterinary care (Blystad 2000; Ngadala 

1991).  

The associated increase in population in areas with limited resources fueled mistrust and 

escalated violence between Datoga and their neighbors. The situation became so tense that 

by 1984 only a small infraction was enough to set off large scale fighting. In May of 1984, 

the “War with the Iramba” ensued, a battle between Iramba and Datoga over land and cattle 

resources that Ndagala has called the “unmaking of the Datoga” (Ndagala 1991:79). During 

the course of this confrontation, Datoga lost thousands of cattle to raids, their houses were 

burned, crops destroyed, and many people were killed. It also initiated a mass migration 
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among Datoga. From Iramba district, 349 people moved to Mbulu District and 500 moved 

to Manyoni District (Lane 1996; Ndagala 1991). At this point, Datoga became refugees with 

few cattle and no land, a situation from which they have never managed to recover (Blystad 

2000). Rekdal and Blystad echo this in 1999, “Among the Datoga who still remain in 

northern Tanzania, processes of socioeconomic marginalization, impoverishment, and 

disintegration are today highly visible, and Datoga increasingly perceive their future 

prospects as bleak” (Rekdal and Blystad 1999: 125). 

The socioeconomic marginalization and impoverishment of Datoga has been 

exacerbated by recent national and regional socioeconomic changes. Women’s work burden 

among rural households in northern Tanzania has increased due to male labor out-migration 

in the area, and seasonal changes in household structure due to agriculture and the 

maintenance of an agropastoral economy. This serves to increase the overall number of 

defacto female-headed households and forces Datoga women to face increased household 

production demands as well as a need for cash income to buy food and pay medical bills 

(Creighton and Omari 1993). Socioeconomic marginalization and modernization in the 

region have also contributed to the erosion of social ties among Datoga, limiting the 

networks that women rely on for help. Finally, the decline in Tanzanian public health 

expenditure has increased the health care burden on individual households. 

The embodiment of socioeconomic marginalization and impoverishment can be seen 

when one looks at differences in health between Datoga and their neighbors. Being Datoga 

is a risk marker for many problems including anemia, maternal mortality, and tuberculosis 

(Hinderaker 2001; Olsen et al. 2002; Mfinanga et al. 2003). Infant mortality is high among 

Datoga (20 percent) while fertility is lower than in neighboring groups (Borgerhoff-Mulder 
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1991). Sellen (1999) identified that pastoral Datoga children show early growth faltering and 

little catch-up growth when compared to neighboring groups. Pike and Patil (2006) 

identified increased levels of depression and anxiety among Datoga women, when compared 

to their Iraqw neighbors. In their study, Datoga women often cited that health concerns 

were directly related to leaving the pastoral sector, as well as loss of social support and 

household help. As a result, Datoga women reported physical and sleep disturbances as well 

as a range of psychological and physical features. 

2.2.3 Embodiment  and social  di s course  among Datoga women 

Idioms of distress are prevalent in day-to-day life among Datoga. For example, Datoga 

use women’s meetings or ghadoweeda as a way to express distress and respond to social 

inequality and socioeconomic marginalization on a community level. Blystad (2000) 

describes several instances where the prayers of the ghadoweeda are simultaneously used to 

express distress about women’s fertility and mobilize community response to an action that 

threatens the livelihood of the community. Pike and Patil (2006) also identify that Datoga 

women use idioms of distress on a personal level. They cite “troubling thoughts,” “loss of 

strength,” and “headaches” as personal ways to express suffering among Datoga women. In 

their study, Pike and Patil (2006) also identified that women use these idioms as a way to 

express concern over resource insecurity and hunger, loss of cattle, workload, and more 

recent concerns related to modernization such as alcoholism and increasing violence. 

The combination of data on distress and health inequalities among Datoga indicates that 

they are psychologically and biologically incorporating the effects of sociopolitical 

marginalization, as well as the effects of settlement and recent socioeconomic change. The 

rest of the chapters in this dissertation focus on the embodiment of social change among 
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Datoga, by examining the individual lived experience of 40 mother-infant dyads from a small 

village in the Yaeda Valley of north-central Tanzania. With the help of these women and 

children, this study explores variations in the way individuals embody social inequality, 

including women’s struggles to find successful strategies for infant care, and the emergence 

of strength and resilience in the face of insecurity and distress.  
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CHAPTER 3: METHODOLOGY AND DATA COLLECTION 
 

 

This chapter identifies the methods that were used to collect the data in this study, which 

included survey data, health measures, and observational data collection. The data for this 

project was collected over a 16-month period in a small village (Eshkesh) located near lake 

Eyasi in northern Tanzania.  This chapter begins with a survey of the sampling strategy used 

in the project, then covers each of the types of data collection that were used, and concludes 

with a discussion of data analyses and the particular variables that were used to test the 

hypotheses for the study.1 

 

3.1 Research design 

This study employed both a biocultural approach and a longitudinal research design that 

tracked infants over a six-month period. There were specific reasons for doing this. First, 

human behavior is strongly molded by culture and subject to socioeconomic and political 

constraints as well as ecological conditions. Although behavior serves as our primary means 

of adapting to the environment, it is also guided by cultural and social agendas. 

Unfortunately, traditional methods for collecting biological data often neglect social context 

and the ethnographic context of health.  

Ethnography is a necessary aspect of biocultural research. The methods in this project 

represent an effort to combine biocultural and ethnographic methods to provide a more 

accurate picture of the complicated relationships between structural inequality, household 

production, and child health among Eyasi Datoga. The primary researcher specifically spent 

extended amounts of time with Datoga families in the village of Eshkesh, participating in 
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community activities, rituals, and day-to-day activities as a way to better understand the 

context of childhood and heath in the community. 

There were several other reasons why a longitudinal study was necessary. To accurately 

track changes in child health over the course of early development it was necessary to set up 

a research plan that would allow consistent monitoring of growth, development, and health 

patterns during at least a six-month period for each participant. In addition, there is 

considerable seasonal variation in the conditions surrounding Lake Eyasi; so at least a full 

year was necessary to establish patterns of production.  

 

3.2 Sampling strategy 

With any kind of anthropological data collection there is a trade-off between the quantity 

of households that can be surveyed and the detail of the data that can be collected from 

these households. The sample for this study was specifically designed to be small yet 

exhaustive, to allow for the collection of detailed ethnographic research as well as 

representative health data. There have been many relatively large scale studies of East 

African pastoralist production (see Fratkin 2001; Fratkin et al. 1994; Little 2005 for a review), 

and child health patterns among Datoga specifically (Borgerhoff Mulder et al. 1993; Sellen 

1995), but one of the costs of these studies is that it is not always possible to find the causes 

of observed patterns, or the factors that explain variation between households. 

Consequently, this study focuses in detail on the dynamics of a small number of households 

who were followed during a 16-month period (December 2004-March 2006).  

In order to collect this kind of longitudinal data, research was confined to a single village. 

The sample was collected using snowball sampling, where the researcher and assistants went 
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house-to-house in five balozi (10 house unit) of the village asking women if they had a child 

less than 18 months of age.  If the woman responded affirmatively, then the researchers 

would explain the project to both the woman and the household head, read them the 

consent form, and ask for participation. The entirety of Eshkesh was surveyed (50 

households), and all children that met the inclusion criteria were recruited (with parental 

consent per ethics review board standards, Ohio State University). Forty-six dyads were 

located initially that met the following inclusion criteria: 

1. Child must be between two months and eighteen months of age. 

2. Maternal age between 18-35 at time of recruitment. 

3. The index child must continuously live in the mother’s household (e.g. if relocation 

was planned during the study they were not recruited). 

4. A minimum of six consecutive monthly measures was necessary. If the participant 

moved before this six-month period then they were excluded due to lack of 

measurements (N=6). 

These four requirements had to be met to remain in the project. Although 46 mother-

infant dyads were initially recruited, six mother-infant pairs were excluded because they did 

not meet the fourth requirement (loss to follow-up). The final sample consisted of 34 girls 

and 6 boys between 2 and 18 months that were then followed for six consecutive months. 

Data were collected in two phases (Phase I: March 2005-August 2005; Phase II September 

2005-February 2006). Table 2.1 provides information about the age at inclusion for each 

child in the study and sample sizes for each measure. 

The sample was predominantly female; this bias is a result of the small sample size, and 

limited range of the field site (10 km diameter). Larger demographic surveys of the area and 
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hospital birth records indicate that the male to female ratio is more balanced for the region 

(2365 males/2001 females for Haydom Lutheran Hospital coverage area, HLH 2003). Every 

household in the area was surveyed, however, only eight of the households had male infants 

within the correct age range for this study. All of the women with male infants agreed to 

participation in the study, but two of the male infants in the second phase were lost from the 

sample when the households moved in December 2005. It is understood that that the 

uneven ratio of females to males in this study can introduce significant bias, so all analyses 

have been controlled for sex. The phase of the data is also included in all statistical models. 

 

Phase I N 0-5.9 mos. 6-11.9 mos. 12-17.9 mos. 18-23.9 mos. 
March 26 9 8 9 0 
April 26 8 4 10 4 
May 26 8 4 9 5 
June 26 3 9 8 6 
July  26 2 9 9 6 
August 26 0 10 10 6 
 
Phase II 

     

September 14 4 6 3 1 
October 14 4 6 2 2 
November 14 4 6 2 2 
December 14 4 2 6 2 
January 14 2 4 5 3 
February 14 0 5 5 4 
 
Table 3.1: Number of children measured in each month, for each age category (N=40). 
 

3.3 Data collection 

 In total, 443 child-days of data on feeding and childcare practices were collected for 

analysis. The biological mother was the respondent for 100% of the monthly child related 

interviews, and household heads were the respondent for 100% of the bimonthly herd 



  73 

 

production/household economic interviews. Information on the factors that contribute to 

patterns of child health and development, and maternal perceptions of infant vulnerability 

were collected using a number of different strategies:  

1. Survey data on infant health, feeding strategies, household economic and herd 

production activities, and maternal workloads were collected using standardized 

questionnaires. These structured and semi-structured questionnaires were field tested 

and successively modified for improved validity of responses and cultural 

acceptability. Some questions were designed to elicit specific quantitative or 

categorical information, and others to elicit descriptive elaboration and clarification 

of cultural details. The questionnaires were designed to follow an emically logical 

procession, and be short enough to maintain respondent interest while not 

interfering with daily activities.  

2. Observational data including time allocation data were used for understanding the 

context of mother-infant interactions, child development, and maternal workload. 

Data were collected during random time blocks between 6 am-6 pm; no 

observational data was collected at night. 

3. Biological health measures including anthropometry, hemoglobin levels, and 

presence of intestinal parasites were collected using a range of field and lab based 

methods. All data collection was conducted either at the field site or Haydom 

Hospital. No biological samples were brought back to the U.S.  

4. Ethnographic data were collected through participant observation and were collected 

to contextualize the biological, nutritional, socioeconomic and caretaking data. 
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Ethnography was the primary tool used for understanding early childhood among 

Datoga and perceptions of vulnerability. 

3.3.1 Pre l iminary data and age  iden t i f icat ion  

During recruiting and preliminary interviews, the research team collected the following 

basic information on each household: (1) the age, sex, birth order, and genealogical/marital 

relationship of all individuals in the household; (2) socioeconomic information including 

cash income, agricultural production, possessions, and livestock ownership; (3) reproductive 

histories for female caregivers including current reproductive status, number of children 

under age 5, and number, sex, and survival of all children. These variables were then used to 

assess and control for demographic variation among households. 

There are very few birth records for Datoga living in the Yaeda area. Thus, the ages of 

children were identified through interviews with mothers and family members, using a 

standard cross-checking methodology developed by anthropological demographers (Howell 

1979; Cronk 1989; Leslie and Gage 1989). Women were asked to place the date of birth of 

each child on a local calendar of events developed by previous researchers and updated by 

the present author (Sellen, Sieff, Borgerhoff Mulder 1993; Sellen pers. comm. 2004). The 

date of birth was arrived at to the nearest month by consensus in almost all instances. In 

fact, women seemed to have little difficulty naming and agreeing upon dates for children 

under two years of age. 

3 .3 .2 Households ,  wealth measures ,  herd produc t ion  rat ios ,  and food avai labi l i t y  
 

In this study, a household is defined as an independent decision making unit with regard 

to the management of livestock and human labor (Dahl and Hjort 1976). In pastoralist 

studies, individuals living in the households of other men tend to be subsumed under the 
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umbrella of the larger household. This is practical for most analyses, as individuals living in 

another’s household will be sharing resources with the family of the household head, and 

sharing labor responsibilities. However, when looking at the distribution of wealth within a 

population it is important to treat each family independently because it is often the satellite 

families that are the poorest in the population. There were two satellite families included in 

this study, and it was clear that subsuming them under the dominant household would 

underestimate the number of poor families in the population. For this study, each of the 

satellite families are treated independently.  

Identifying residents 

Residence data were collected for every household in the study on a monthly basis. The 

family groupings and familial relationships were noted. Details of age, sex, relatedness, and 

labor contributions were collected for every household member including temporary 

residents. It is important to note that long-term visitors staying in a household (more than 

one month) were recorded. However, it was often difficult to get information on an 

individual who stayed for less than a week, or only came by for a meal.  

3.3.2.1 Relative wealth measures 

Mean domestic herd size and species composition were estimated for each household by 

averaging the numbers of each type of animal reported alive and kept at the focal homestead 

across all visits, and wealth in livestock was estimated by converting these values into both 

Tropical Livestock Units under the ILCA system (ILCA 1981), and Livestock Units under 

the FAO system (FAO 1967). Livestock to human ratios were derived from household 

demographic statistics (age, sex) and used to express the balance between herd size and 

household size. This study uses the most common measurements of herd production 
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including cattle per person, cattle per adult, TLU per person, TLU per adult, LU/AE (Adult 

equivalent, or ‘subsistence ratio’), TLU/RA (‘production ratio’), and TLU/CU (‘consumer 

ratio’) (Borgerhoff Mulder 1991: Grandin 1988, Sellen 1995, 2003).  

There are also a number of different criteria for stratifying pastoral households for 

wealth analysis, primarily based on the estimation of minimum livestock holdings necessary 

for meeting subsistence needs in African populations (Dahl and Hjort 1976, Kjaerby and 

Baynit 1979, Sperling and Galaty 1990, Sellen 2003). When these criteria are applied to the 

data from this study, there is a wide range of results (Table 3.2). The discrepancies between 

these measures led to the development of an alternate wealth indicator for this study. 

The wealth measure used in this analysis was derived from separate measures of wealth 

which were incorporated into factor analysis (PCA, Varimax rotation, 3 factors extracted) 

and included, (1) livestock holdings (TLU); (2) purchased agricultural products (maize); (3) 

landholdings (acres); (4) mean available cash (number of Tanzanian shillings that could be 

used immediately if necessary); and (5) average household size. The three variables that were 

the most highly correlated were TLU, cash income, and household size (Cronbach’s 

α=.844). These variables were then used to create a wealth index (low, medium, high) (Table 

3.2). This derived wealth indicator is used in addition to the standard methods of estimating 

livestock to human ratios in an effort to identify the poverty factors that influence household 

decisions. 

Estimates of livestock holdings 

Data on livestock holdings were collected during interviews rather than by directly 

counting the animals because it was uncommon for all the livestock to be present in one 

place at one time. Informants were asked to list all of the animals allocated to each 
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household member, because it was often easier to recall specific numbers of livestock than 

total numbers. Collecting data in this format also allowed for analyses of the distribution of 

livestock within households. Interviews on livestock holdings were attempted on a monthly 

basis. However, the difficulty of contacting the household head, especially during the dry 

season meant that it generally took two months to cover all of the households. 
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Wealth stratum Wealthy households Average households Poor households 

Criteria: ≥ 100 TLU 
≥ 10 hh members 
≥ 100,000 Tsh (~$100) 

≥ 50<100 TLU 
≥7< 10 hh members 
≥ 60,000< 100,000 Tsh 

<50 TLU 
<7 hh members 
<60,000 Tsh (~$60) 

Number of 
households in the 
study (N=40) 

    
    7 (17.5%) 

 
21 (52.5%) 

 
12 (30%) 

 
Table 3.3: Classification of households in the study based on derived wealth measure. 
 
 
Other aspects of socioeconomic status and household composition 

Men and women were also asked about other aspects of wealth such as available cash, 

market activities, and spending. Men were asked about available cash, economic activities 

such as running a business, kibarua (labor) work, and spending patterns in the household 

(money to buy food, money to pay for veterinary services, money for medical treatment). 

Women were asked to provide information about income (i.e. any returns from sale of milk 

products, eggs, money obtained from the household head, or money borrowed from 

friends), and spending (i.e. money for childcare or household needs). Other indicators of 

socioeconomic status such as the presence of luxury items (bicycles, plow, radio, cell phones) 

were also noted while visiting houses.  

3.3.2.2 Food availability/food security 

Both women and men were asked about household food availability on a monthly basis 

as part of the monthly household survey data. Minimum estimates of the total mean monthly 

energy supply available to each household were calculated from the reported number of 

cows being milked, the reported number of animals consumed (carcasses actually reported to 

have been eaten) and net volumes of monthly maize acquisition (methodology based on 
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Fratkin 1991). Actual milk yields were not collected during the study, so estimates of energy 

from milk yields (kg) between dry/rainy season are based on data collected from Barabaig 

(subgroup of Datoga) living in Hanang between 1986-88 (Lane 1991) and Sieff’s data 

collected in 1992-93 among Eyasi Datoga (Sieff 1995) (Table 3.4). Estimates of energy yields 

are 3132 Kj/748Kcal per Kg, again based on estimates used by Sieff among Datoga in 1992-

93. 

 

Population and 
season 

Year of data Reference Mean Milk yield 
(kg/cow/day) 

Datoga (Barabaig) 1986-88 Lane 1991 0.6 
Datoga (wet) 1992-93 Sieff 1995 1.2 
Datoga (dry) 1992-93 Sieff 1995 0.4 
Datoga (average) 1992-93 Sieff 1995 0.8 
 
Table 3.4: Estimated amount of milk taken per cattle per day among Datoga pastoralists. 
 

Weights for average animal carcasses were taken from literature on the weight of East 

African livestock (Dahl and Hjort 1976, Nestel 1989, Simpkin 1985, Sieff 1995). For Datoga, 

the dressed weight of cattle (edible weight excluding offal) was estimated at 90 kg, calves 

were estimated at 49 kg, goats were taken at 17kg, and sheep were taken at 19kg (Sieff 1995) 

(Table 3.5). Energy estimates (Kcal/Kj) come from Dahl and Hjort (1976) (Table 3.6). 
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Author Place Cattle 
Live          Dressed 

Goats 
Live    Dressed 

Sheep 
Live   Dressed 

Epstein (1955) Maasai 108-225      
Payne (1963) TZ  117.5 25.4 12.7 22.3 9.8 
Meyn (1970) Maasai  117.7     
Dahl & Hjort (1976) E. Afr.  90-100  15-20  10-25 
Nestel (1989) Maasai  123  26  29 
Simpkin (1985) Borana  160  10  10 
Mason & Maule (1960) Maasai      24-36 
Sieff (1995) Datoga  90  17  19 

 
Table 3.5: Weight of East African livestock identified in the literature (adapted from Sieff 
1995). 
 
 
Author  Cattle 

Kcal    Kj 
Goats 
Kcal     Kj 

Sheep 
Kcal      Kj 

All meat 
Kcal    Kj 

Dahl & Hjort (1976) 2360 9981 1448 6062 4035 16894   
Simpkin (1985)       1480  
Nestel (1985) 1220  1450  2650    
Homewood & Rogers (1991)       2750 11506 
 
Table 3.6: Estimates of energy content per kilogram of meat (adapted from Sieff 1995). 
 
 

The energy value of maize is estimated at 3590 Kcal (15020 Kj) per kilogram. This is 

based on Sieff’s earlier estimates among Datoga, and originally comes from Homewood and 

Rogers (1991) and Homewood (1992). Estimates of purchased maize have also been 

adjusted for loss between purchase and cooking (34% reduction), based on Sieff 1995 (Table 

3.7). 
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Cause of loss Percent of adjusted volume 
Moisture loss due to drying post-purchase 4% 
Removal of husks before grinding 20% 
Loss to vermin 10% 
Total loss: 34% 
 
Table 3.7: Sources of maize loss during processing and associated percentage of adjustment 
to original purchased volume.  
 
 
Food requirements 

Consumption requirements for households and the adequacy of food supply were 

calculated using similar measures to Sellen’s nutritional study among Eyasi Datoga (1995). 

Estimates of human consumption needs were expressed for each household in terms of 

adult male equivalent consumer units (CU) where: adult males =1, adult females=0.76, boys 

4-15 yrs. =0.72, girls 4-15 yrs. =0.69, and young children 0-3 yrs =0.38) (Sellen 1995). Total 

caloric requirements for households were estimated for each household by taking the 

estimated average per kilogram energy expenditures of moderately active individuals based 

on US RDA standards (National Research Council 1989, Table 3.5).7 Total caloric 

requirements were then estimated for each household on a per monthly basis by taking the 

estimated average daily per kilogram energy expenditures of moderately active individuals, 

multiplying by the estimated body weights of Datoga adults and children in relevant age 

categories (adults based on Sellen 1995, 2000), and multiplying by the average number of 

household residents in each category per month (Table 3.8). 
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Food security data 
 

Food security data were collected near the end of the dry season (August-September 

2005) when food stores were thought to be at the lowest point of food availability (little milk 

available, limited maize stores due to high regional prices, and limited labor availability for 

procuring maize). Hadley and Patil (2006) argue that among agricultural households in the 

Tanzanian highlands, concerns of food insecurity are at their lowest during the dry season 

because of grain storage during the post-harvest season. However the heavy reliance on cow 

milk among Datoga living in Yaeda Chini, limited storage capacity for grain, and limited 

availability of maize-based food when workloads are at their peak indicated that this trend of 

lowered concerns about food security during the dry season might be reversed within the 

sample in this study. A strong positive correlation has also been shown between maternal 

perceptions of food security among Datoga and anxiety and depression scores on the 

Hopkins Symptom Checklist (HSCL) (Pike and Patil 2006; Hadley and Patil 2006). Thus, 

responses about food security also provide a barometer of maternal anxiety, which has the 

potential to be used to examine the interactions between maternal affect and caretaking.  

Therefore, food security was used as a dichotomous variable that was tested against both 

food availability and maternal caretaking patterns in an effort to understand how perceived 

household vulnerability (and potentially maternal affect) influence patterns of care.  

Structured questions on food security were adapted from Maxwell (1996) and included 

questions on borrowing food and money from relatives, the amount of food available to eat, 

and the types of food eaten during the dry season (Bickel et al. 2000; Pike and Patil 2006; 

Hadley and Patil 2006). Food insecurity has been shown to be high among Datoga 

households (Hadley and Patil 2006), thus food security data was collected to examine the 
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relationship between perceived food security and choices in childcare, particularly responses 

to vulnerable children in the household. The cut-off for food secure vs. insecure households 

was ≤ 2 positive answers for food secure households and ≥ 3 answers for food insecure 

households (after Hadley and Patil 2006, 2008). 

3.3.3 Chi ld health and deve lopment  

At initial home visits, a semi-structured health history interview was administered 

(N=46). In subsequent weekly interviews, a member of the research team visited each of the 

mother-infant pairs and collected information on episodes, duration, and intensity of infant 

illnesses including trips to the hospital and medications. Women were also asked to recall 

infant diet and feeding patterns for the previous 48-hour period as well as notable 

developmental events. Questions about food consumption focused on the three major food 

sources: meat, milk, and grain (primarily maize). No questions were asked about the 

collection of foraged food (although young children often forage while herding), because it 

would have been impossible to quantify the amount collected without detailed measurement 

of food intake. 

Maternal responses about child health were incorporated into factor analysis (PCA, 

Varimax rotation, 3 factors extracted) along with health measures to create an illness index 

(low, moderate, severe) for children. Information incorporated into the analysis included: (1) 

perceived illness severity; (2) duration of illness; (3) basal temperature; and (4) hemoglobin 

status. The number of days ill and temperature were highly correlated (Cronbach’s α=.811). 

The index created using these variables is then used along with other indicators of health 

status to evaluate the vulnerability of the infant (Table 3.9). 
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 Low severity Average severity High severity 

Criteria: <97.2 Temp ºF 
 1 day  

97.3-98.1 Temp ºF 
2-3 days  

>98.2 Temp ºF 
>4 days 

 
Table 3.9: Derived measure used for examining illness severity among children. 
 
 
Child Vulnerability 

Maternal perceptions of the vulnerability of the infant were recorded at the beginning of 

the study for prospective analyses of the links between child health and maternal 

perceptions. Maternal perceptions of child well-being were also collected on a biweekly basis 

using semi-structured interviews. Women would be asked to recall any changes that they had 

identified in the child’s condition (loss of appetite, changes in behavior, crying more often 

etc.). Women were then asked if they thought the child was more vulnerable, and if so, what 

risk they felt the child was most vulnerable to at the time. Data collected during these 

interviews was then compared with health data to gain a better understanding of the links 

between maternal perception of child vulnerability and the risk for poor health identified 

with biomedical measures (i.e. poor growth scores, anemia etc.) 

3.3.3.1 Health measures 

Several types of health/developmental data were collected for infants on a monthly 

basis: (1) anthropometric measures, (2) hemoglobin measures, and (3) information on infant 

psychomotor development. These data were used in conjunction with maternal recall data 

on infant feeding, behavior, and health patterns, to better understand the critical periods 

within early childhood where interactions between household production, nutrition, and 

health status increase the vulnerability of Datoga infants. 
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Anthropometric data 

Data on infant growth and nutritional status was designed to examine longitudinal 

changes and involved monthly anthropometric measures. Each of the homesteads was 

visited on a monthly schedule and the measurement equipment was set up within the 

compound. All measurements were collected following standard procedures (Frisancho 

1990), by either the primary researcher (AY) or the primary research assistant (JS). Several 

measures were taken each month for each infant: (1) Length (cm); (2) Weight (kg); (3) 

Circumferences (occipitofrontal (OFC), and mid-upper arm-(MUAC). All measures were 

taken on the right side of the body, and presence of edema was noted when necessary. 

Data from anthropometric measures were converted into standardized measures based 

on CDC 2000 reference populations (see 2.5 for more details on analyses). Height for age, 

weight for age, and weight for height all provide information on different aspects of child 

growth and nutritional status. Height for age data reflect cumulative linear growth with 

deficits indicating past or chronic inadequacies in nutrition or chronic/frequent illness. 

Weight for age data reflect body mass relative to age and is commonly used for monitoring 

growth and assessing changes in the magnitude of malnutrition over time. Weight for height 

is normally used as an indicator of current nutritional status, and can be useful for screening 

children at risk and measuring short-term changes in nutritional status. Low WHZ scores 

may be the consequence of starvation, or acute severe disease. Growth performance is 

expressed in terms of standardized height for age, weight for age and weight for height z-

scores. These standardized scores (height for age, weight for height and weight for age) were 

used for monthly comparisons because they are based on ages rather than set intervals 

between measurements, which eliminates some of the bias associated with differences in 
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time between measures. Z-scores for nutrition are normally divided into mild undernutrition 

(-1.01 s.d-2.00 s.d.), moderate undernutrition (-2.01 s.d-3.00 s.d.), and severe undernutrition 

(-3.01 s.d. and  below) (CDC 1986; ). None of the children in this study fell into the category 

of moderate or severe undernutrition, although poor growth (evidenced by declines in  

growth measures over time) is prevalent in the population.  

Mid-upper arm circumference gauges both fat reserves and muscle mass and is often 

used for children as an additional estimate for nutritional status. Finally head circumference 

is used as a proxy for changes in brain growth and development. Head circumferences that 

stop increasing, increase too rapidly, or are greater/less than 2 standard deviations based on 

reference data can be indicators of poor nutrition, or developmental complications (i.e. 

microcephaly/hydrocephaly). 

Length 

Recumbent length was measured using a Schorr portable measuring board.  During 

measurements the board was on a flat spot on the ground. One assistant would hold the 

child’s head firmly against the raised edge of the board while the primary researcher 

straightened the legs and recorded the measured length. If measuring length was difficult, the 

child would be measured three times and the average measure would be taken and recorded 

in the database. It should be noted that although height is used through the dissertation, all 

measures were recorded as recumbent lengths for ease of measurement, and because all 

children were under three years of age during the study.  

Weight 

Weights of children were either directly measured to the nearest 0.1 kg. using a Seca 

digital scale (Seca 334 baby scale), or by difference with the mother standing on a digital 
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scale with and without the child (maternal weight then subtracted from total weight of 

mother and child). Naked weight was measured for all children under six months of age. For 

older children, shoes were removed but clothing and jewelry were worn at time of weighing 

and each item was tallied. The mean weights for each type of item (bracelets, blankets, etc.) 

were calculated separately and the mean values were used to make standard subtractions 

from the gross weights of individuals who wore those particular items at the time of 

measurement. Adjusted weights were then used in analyses.  

Circumference: MUAC and OFC  

Mid-upper arm circumference (MUAC) data were collected using a fiberglass measuring 

tape. The midpoint of the upper arm was located by measurement from the acromion of the 

shoulder to the olecranon process of the elbow. The circumference at that point was then 

measured to the nearest millimeter. Head circumference was measured using the 

occipitofrontal measure (OFC). A fiberglass tape was used to measure from the most 

anterior part of the frontal bone around the posterior aspect of the skull and the results were 

recorded to the nearest centimeter. 

Hemoglobin/Anemia 

A HemoCue system was used monthly to identify changes in infant hemoglobin levels. 

The HemoCue B-Hemoglobin photometer is a minimally invasive blood-testing device that 

minimizes pain and inconvenience to the participants. The photometer works by measuring 

the light absorption of two wavelengths (570 and 880mm) in azidemethemoglobin (the 

product created when the reagent in the microcuvette and hemoglobin combine). These 

readings are then compared to HiCN calibrations. Cyanmethemoglobin (HiCN) is the 

international reference method for determination of total hemoglobin concentration in 
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blood. The HemoCue is commonly used because it is fairly easy to use and allows accurate 

point-of-care screening for anemia (www.hemocue.com).  

During monthly health assessments, a sterile disposable lancet (QuikHeel™ Safety 

Lancet) was applied to the infant’s heel and a drop of blood was placed on a microcuvette 

and assayed using the HemoCue. Anemia was categorized based on WHO criteria (severe: 

Hb<7g/dl; moderate: Hb=7-9.9 g/dl; mild: Hb=10-11.9 g/dl) (Sharmanov 2000). The 

control cuvette was used to test the photometer each time before it was used. If control 

values were outside of the normal range (control ±0.3 g/dl) the measure was repeated a 

second time. If values were within an acceptable range the second time, then the low and 

high controls were tested. If the high and low controls remained within the acceptable range, 

then the machine was used. 

Seasonal parasite analysis 

 Infants were tested for parasites bimonthly over the course of the study. Each time, a 

research assistant visited the household and dropped off a plastic vial for infant stool 

collection and discussed the steps for collection with the mother. Samples were then 

collected the next day in plastic containers, transferred into Ecofix® vials (Meridian 

Diagnostics, Inc., Cincinnati, Ohio) for preservation, and carried to Haydom Hospital for 

analyses. Samples were then analyzed using standard techniques (WHO 1994) for the 

presence of the following intestinal parasites and protozoa commonly found in northern 

Tanzania: Ascaris lumbicoides (roundworm), Trichuris trichiura (whipworm), Enterobius vermicularis 

(pinworm), Schistosoma mansoni, Paragonimus species, Taenia species, Hymenolepis nana and diminuta, 

Entamoeba coli, Giardia lamblia, Endolimax nana, and Chilomastix mesnili. Results 

(presence/absence) were compared to hemoglobin levels, growth indicators (HAZ,WAZ, 
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WHZ), and reported illnesses to determine if intestinal parasites were contributing 

significantly to patterns of poor health among children. All parasitic infections were treated 

through Haydom Hospital when identified. 

Developmental screening 

 Developmental indices were based on the Denver II Prescreening Developmental 

Questionnaire for ages 0-9 months and 9-24 months. Questions from the Prescreening test 

were translated and back-translated, field-tested, and questions that were not culturally 

appropriate were removed. Each month the primary researcher and a research assistant 

would ask the mother a series of questions relating to patterns of infant development. The 

questionnaire consisted of 25 questions on stages of infant development, and the mother 

was asked to recall whether the child had displayed each of the developmental markers 

during the past two week period (simple presence/absence). The research assistant would 

begin the questionnaire and continue asking questions until the mother identified that three 

developmental markers had not been reached (Frankenburg 1998).    

3.3.4 Mother- in fant int erac t ion  

Two types of mother-infant interaction data were used in this study. Time allocation data 

(scan-sampling) was used to examine detailed patterns of mother infant interaction and on-

demand caregiving. A second set of data consisted of biweekly maternal recall data on time 

spent apart from infants in the previous week. These two types of data were selected because 

they provide information on two separate aspects of mother-infant interaction. The hourly 

recall data on time spent apart from infants provides general information on patterns of 

mother-infant interaction and the allocation of time to infants in relation to household 
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production demands. Conversely, the time allocation data provides detailed information on 

the types of interactions that occur while the mother and infant are together. 

3.3.4.1 On-demand caregiving 

Changes in caregiver-infant interaction were measured using time allocation methods 

adopted from both human behavioral ecology and infant development studies. Members of 

the research team observed each of the forty Datoga mother-infant pairs for one hour per 

month. Time blocks were randomized to sample across all 12 daylight hours (6 a.m. to 6 

p.m.). A scan sample was taken immediately upon arrival, where the activity of each 

individual present was recorded. During the subsequent focal follow, caregiver-infant pairs 

were observed using a 30-second observe/30-second record sampling procedure (N=10,593 

minutes of observation). During this time, caregivers were asked to behave as naturally as 

possible, and go about their daily routines as if not being observed. Observations were then 

recorded on a pre-coded checklist that included six dyadic (caregiver-infant) behaviors (after 

Hewlett et al. 1998) (Table 3.10). Inter-observer error was identified bimonthly by having 

two or more coders record the same behavior at the same time. Inter-observer reliability 

coefficients were then computed by correlating observers’ scores on each variable 

(Borgerhoff-Mulder and Caro 1985; Hames 1992). 

 

Mother-infant interaction 
1 Face to face interaction 
2 Mother holding child 
3 Mother in close proximity to child (<1 meter) 
4 Mother feeding child 
5 Child breastfeeding 
6 Mother and child distant (>1 meter) 
 
Table 3.10: Dyadic codes used in time allocation observations. 
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3.3.4.2 Maternal workload and time spent apart from infants  

Allocation of household work activities was identified though four-hour focal follow 

sessions with each of the caregivers in the study. During this time, the names of specific 

activities were recorded for each women and the time spent on each specific activity was 

recorded to the nearest minute. Notes were also made on locations of resources utilized 

(water, wood collection, herding areas). The activity data from these observations were then 

divided into broad categories for analysis (Table 3.11). Data on mother infant interaction-

was not collected during focal-follow sessions. 

 

Focal follow data categories 
1 Livestock-related activities:  

Includes milking, cleaning manure, and herding. 
2 Gathering resources:  

Includes getting water, getting wood, getting maize/grinding maize, getting medical 
supplies (medicine at local clinic). 

3. Household activities: 
Includes cooking /food preparation, and cleaning. 

4. Resting: 
Time spent not working, includes time spent with visitors (when other activities 
were not conducted). 

5. Farming activities:  
Includes time spent plowing fields, planting, guarding fields, harvesting, and 
bringing harvests to house for storage. 

 
Table 3.11: Categories identified through 4-hour focal follow sessions of maternal work 
activities. 
 
 

Overall time spent apart from infants that was not included in focal follow data were 

assessed through biweekly maternal recall data collected on the of time spent apart from the 

infant in the past week. Changes in maternal workloads and time spent away from infants 

were identified through questions regarding changes in informal and formal economic 
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activities, changes in number of available caretakers, and changes in household dependency 

ratios.  

3.3.5 Soc ial  networks 

A small amount of social network data were collected from each woman in the study to 

assess the benefits of social support for caretaking. At the beginning of the study, women 

were asked to free list important members of their social support network, and identify 

anyone that they felt they could rely on in particularly harsh circumstances. Each following 

month, women were asked about visitors, including the number of people they cooked for in 

the past 24 hr period, and the amount of help they had received from visitors and household 

members (i.e. help with childcare, financial support, medicine, labor activities). They were 

also asked who had helped them and whether they felt like they could ask that person for 

help again. This data on social networks was then compared to information on specific 

caretaking practices (patterns of on-demand care, treatment etc.). 

3.3.6 Community  focus group sessions   

Six focus group sessions were held with community members (in addition to participants 

in the study) to identify culturally significant infant development stages and indicators of 

infant vulnerability. Focus groups included approximately 10 women and lasted around an 

hour. Focus groups were age and sex specific and women were told that they were being 

consulted for their cultural and social knowledge to help increase understanding about cross-

cultural infant development and health. Focus group sessions were used to test 

questionnaires and gain knowledge of caretaking among Datoga women. During focus 

groups, participants were asked open-ended questions about the context of childcare, infant 

development, and child health.  
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3.4 Data analysis 

Data analysis was completed using SPSS v.16 (SPSS, Inc. 2007), Stata Intercooled V. 8.0 

(Stata, Inc. 2003), and EpiInfo (CDC 2007). EpiInfo was used to compare child growth 

measures to CDC/NCHS/WHO tables, and standardized growth performance is expressed 

in terms of height for age, weight for age and weight for height z-scores. Height for age, 

weight for height and weight for age were used for monthly comparisons because they are 

based on ages rather than set intervals between measurements, which eliminates some of the 

bias associated with differences in time between measures. All z-scores represent 

comparisons to the CDC 2000 reference population. These charts are a revised version of 

the National Health and Nutritional Examination Survey (NHANES 1979), which has 

collected height and weight data on American populations for almost 50 years (Cameron 

2002; National Center for Health Statistics 1994).  

Descriptive statistics including mean, median, and standard deviations were calculated 

for all variables. Mann Whitney U test statistics were used to test differences between 

subgroups among the households because sub-sample sizes were unequal or non-normally 

distributed. Kruskal Wallis test statistic was used in place of ANOVA/MANOVA in most 

cases for comparing the mean of more than two groups, and Spearman’s Rank correlation 

was used in place of parametric measures of association for the same reasons. 

Profile analysis (parametric) is also used several times over the course of this study to 

examine longitudinal changes in child growth measures and hemoglobin status.  In general, 

profile analysis involves several tests (between-subject, within-subject contrast, and within-

subject effects). The between-subject analysis simply compares the variance between the two 

groups and ignores changes that occur within measures. The within-subject contrast analysis 
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examines changes that occur between the groups and within measures to test for 

“parallelism,” or the hypothesis that both groups will change in the same way in response to 

the independent variable. Finally, the within-subject effects analysis ignores the groupings 

and examines “flatness,” or the changes that occur across the levels of the within-subject 

factor. A profile is identified when there are reliable differences across the levels of the 

within-subject factor. The results of these analyses have to be treated with caution because 

of the sample size, but they give some idea of the relationships between different variables.  

Table 3.12 lists the independent and dependant variables that were used to test the 

hypotheses in this study.  
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Question Dependant variables Independent variables 
H1: Maternal perceptions of 
infant vulnerability will correlate 
with biological measures of 
infant vulnerability as measured 
by nutrition, development, and 
health status. 
 
 
 

• Initial vulnerability of 
the child 

• Maternal perception 
of vulnerability 

• Risk for harm, 
including type of 
harm 

• Measures of maternal 
synchrony with 
biological variables 

 

• HAZ, WAZ, WHZ  
• Hemoglobin (g/dl) 
• Basal temperature 
• Food security 
• Household variables 

(wealth, herd 
production, 
composition etc.) 

 
 

H2: Increased household 
production demands will be 
more important than patterns of 
infant illness in predicting 
specific patterns of harm 
reduction. 
 

• Total hours apart 
• Ratio of on-demand 

time spent touching 
• Supplementation age 
• Supplementation 

food 
• Total treatment 

events 
 

• Wealth/poverty ranking  
• Herd production ratios  
• Measures of HH 

composition 
• Cash resources 
• Livestock holdings 
• Season 
• Maternal activity data 
 

H3: As dependency ratios and 
production demands increase, 
patterns of caregiver-infant 
interaction including infant-
caregiver proximity, on-demand 
feeding, and maternal response 
time will decrease. 

• Total hours apart 
• Ratio of on-demand 

time spent touching 
• Supplementation age 
• Supplementation 

food 
• Total treatment 

events 
 

• Wealth/poverty ranking  
• Herd production ratios  
• Measures of HH 

composition 
• Cash resources 
• Livestock holdings 
• Season 
• Reported help 
 

 
Table 3.12: Independent and dependant variables used to examine the research questions 
for the study. 
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CHAPTER 4: BACKGROUND TO THE STUDY POPULATION  

 

 

This chapter provides a brief introduction to the research area, including previous 

research among Datoga and important aspects of Datoga culture, the sample population, 

and local environment. 

 

4.1 Background to the research site and population  

Some of the earliest research regarding Datoga was carried out around Lake Eyasi by 

Tomikawa who conducted ethnographic research in the village of Mangola and addressed 

issues of household organization (Tomikawa 1978), the relationship between people and 

cattle (Tomikawa 1972), the migrations of the Datoga, as well as relationships with other 

tribes (Tomikawa 1979). Research has also been carried out among Barabaig Datoga living 

around Mt. Hanang (located south of Lake Eyasi). Klima (1965) carried out an ethnographic 

study of the kinship relationships among the Barabaig. He also documented household 

organization, livestock rights, life cycle, and religious beliefs (Klima 1970). Kjaerby examined 

livestock dynamics, food availability, livestock development, and the growth of agro-

pastoralism in the Hanang District (Kjaerby 1979, 1980, 1989). More recently Lane (1991) 

examined the consequences of development in the Hanang District and has shown how this 

has alienated Barabaig from their traditional grazing land and marginalized them from 

Tanzanian society. Lane was probably one of the first researchers to identify the effects that 

marginalization were having on Datoga. He also documented the dynamics of livestock 

production and the subsistence strategies of Barabaig in the region. Recently, Blystad has 

looked at the social and symbolic meaning of fertility among Datoga (Blystad 1990, 1992; 
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Blystad et al. 2007), infant mortality (Blystad 1993a), and the social consequences of AIDS 

among Barabaig located in Mbulu and Hanang (Blystad 1993b; Yaha-Malima et al. 2007). 

Ndgala (1991) has written about the way that decreasing resources and land alienation due to 

agricultural expansion has created unprecedented tensions between Datoga and their 

neighbors through the region. Finally, Pike has recently begun research on the psychosocial 

consequences of social inequality and marginalization among Datoga women (Pike and Patil 

2006). 

Research among Datoga living in the Eyasi basin began in earnest when Borgerhoff-

Mulder, Sieff, and Sellen initiated a series of projects in the mid-1990s on the health and 

demography of Datoga (Borgerhoff-Mulder 1992a), marriage payments (Borgerhoff-Mulder 

1992b), wealth and livestock distributions within households (Borgerhoff-Mulder 1991; Sieff 

1995, 1997; Sellen 2003), and child health and nutrition (Sellen 1995, 2000).  In particular, 

Sellen examined the nutrition of Eyasi Datoga, breastfeeding and weaning practices, and the 

factors that influence the nutritional status of infants (Sellen 1995, 2000). It was a 

combination of these studies in both the Eyasi and Hanang regions that provided the 

groundwork for this research. 

4 .1 .1 Research s i te :  Charac t eri s t i cs  o f  the  Eyas i  bas in  

The work reported here was primarily carried out within the village of Eshkesh, near the 

Mbulu hills in the Eyasi basin (Figure 4.2). The Eyasi basin is in the Mbulu District at the 

foot of the Kakesio escarpment, which is part of the Great Rift fault systems (Sieff 1995). 

The topography of the region is variable with flat plains situated next to the shore of Lake 

Eyasi primarily consisting of savanna grassland, and an area of relatively flat bushland 

located between the plains and the hills with acacia thicket. This bushland area is where the 
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village in this study is located (Figure 4.2). To the east of this area are the Mbulu hills, which 

are covered in thick scrub, this is where the dry season livestock camps are usually located. 

However, this scrub area is considered poor for herding and is not normally used in the rainy 

season because of tsetse fly infestations (Sieff 1995). Only the more marginalized and 

destitute families in my study had permanent residences in the areas with high tsetse fly 

concentrations. 

Regional rainfall is highly variable in spatial distribution, due to the topography. The 

Eyasi basin is in the rain shadow of Ngorongoro and only averages about 363 mm of rain 

per year (Sieff 1995; Tanaka 1969). There are two rainy periods in Eyasi; the short rains 

between October and December and the long rains between February and April. However, 

these rains have failed to appear in the past and can be unpredictable. Temperatures range 

between a low of 16ºC and a high of 34ºC. The temperature is relatively stable throughout 

the year, although September-March is considered a warmer season than April-August which 

is slightly cooler.  

 

 

Figure 4.1: The Eyasi basin surrounding Eshkesh during the rainy season (Photo: D. 
Young). 
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Figure 4.2: The Eyasi basin surrounding Eshkesh during the dry season (Photo: D. Young). 

 

4.1.2 Study populat ion : Eyas i Datoga 

Eyasi Datoga (and all other Datoga) are linguistically related to the Kalenjin cluster of 

Southern Nilotic peoples (such as the Kipsigis, Pokot, and Nandi of Kenya). They are 

known by several different names throughout Tanzania, but “Datoga” is the name they give 

themselves (also Datog, Tatog, Tatoga, or Tatur) (Blystad 2000). Occasionally non-Datoga 

Tanzanians also refer to Datoga as Mang’ati, which comes from the Maasai word for enemy, 

however, this is considered a derogatory term (Blystad 1992, Ndagala 1991). In 1978, there 

were estimated to be between 62,300 and 81,900 people who identified themselves as 

Datoga, now these numbers are much lower (Borgerhoff-Mulder 1992). The few Datoga 

that still identify as semi-nomadic pastoralists are dispersed across several areas of Tanzania, 

with higher concentrations in Arusha, Dodoma, Singida, Shingyanga, and Morogoro regions. 

The differences in estimated Datoga population sizes are primarily related to the fact that 

marginalization is causing a number of households to drop out of the pastoral sector, and 
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intermarriage with other local groups associated with assimilation into Swahili culture (Klima 

1965, Blystad 1992). 

Little is known about the early history of the Datoga people (Borgerhoff Mulder, Sieff, 

and Merus 1989). However, Datoga living in the Eyasi basin probably arrived in the Arusha 

region around 1950. Originally located in Ngorongoro, they migrated towards Lake Manyara 

and then moved southwards toward Hanang and Singida. Initially, they settled in Tabora, but 

Maasai raiding eventually forced them northwards to the western side of the Serengeti 

(Tomikawa 1978, 1979). They moved south again and passed through the Lake Eyasi basin 

into the Yaeda Valley. In 1966, Mangola was declared an ujumaa village8 and there was a 

massive influx of other groups, particularly Iraqw agriculturalists from the area around 

Mbulu. Farms were established at this time, and much of the prime grazing land was lost 

(Blystad 1992; Ndagala 1991). Between 1970-1980, many of the families located in the village 

of Mangola migrated to the southern end of Lake Eyasi. They settled northwest of the Eyasi 

escarpment in the Shinyanga region, an area traditionally occupied by Sukuma. Tensions 

were high between Sukuma and Datoga herders and cattle raiding between Sukuma and 

Datoga groups escalated until the Datoga were eventually forced back into the southeast 

shore of Lake Eyasi (Blystad 1992; Sieff 1995). This area is now one of the main areas where 

Datoga are still located in larger numbers. 

Nonetheless, Datoga do not consider the area along Lake Eyasi to be a good place for 

herding (Sieff 1995). In fact, most of the households in this study stated that they had lived 

in other regions prior to the war with the Iramba, but had been forced to flee to the Eyasi 

basin. Many participants stated that under normal conditions they would not have settled in 

the Eyasi basin because the area is arid and tsetse infestation is high. Datoga men said that in 
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the past herders would have only ventured into the region during years of extreme drought 

when all other grazing land was used up. This is an indication of the extent of 

marginalization that Datoga have had to endure. 

4.1.2.1 Household organization  

A household generally consists of a married man (household head), his wife/wives, and 

their children. These independent families form the primary social and economic household 

unit (gheda) among Datoga. There may be other individuals living in the household such as 

the mother of the household head or the mother of one of the wives, a sibling of the 

household head or one of his wives, and more distantly related (or unrelated) long-term 

visitors. Within a gheda each married woman has her own hut (ga) where she lives with her 

daughters and sons, until the sons become teenagers. A married woman is responsible for 

providing for her ga. Men and older sons sleep in a separate hut (hulanda), and the wives all 

contribute food and firewood for the members of the hulanda (Blystad 1992). Homesteads 

often consist of several mud huts surrounded by a thick fence of acacia thorn. There are 

separate areas within the homestead for cattle, calves and small stock. These homesteads are 

semi-permanent and families may live in them for several years.  

The average household size among participants in this study was eight individuals, with a 

range of 5-12 individuals. Household size was calculated using the mean number of people 

living at the household (not including guests) and de facto polygyny9 during the course of the 

study. Households generally consisted of husbands, wives, children, and occasional relatives.  

Ten (25%) of the women reported living with the mother-in-law, while one household had 

both maternal and paternal grandmothers. The average dependency ratio was 3.04.10 

Dependency ratios are important because the proportion of adults to children in the 



  104 

 

household can have a significant impact on the distribution of labor, thus changing patterns 

of care and mother-infant interaction.  

A majority of the women in the study are currently married (95%), while two of the 

women reported being widowed (mjane). The average age of marriage was around 17-18 

years. Of those currently married, 45% were first wives or only wives, 20% were second 

wives, 15% were third wives, and 13% were fourth wives. 87.5% of the women stated that 

this was their first marriage and five women reported that this was their second marriage. 

Women reported getting remarried because they either did not like the husband their father 

had chosen, or they left because their former spouse was abusive. Most women did not live 

within 10 km of their natal households. 

4.1.2.2 Labor distribution 

The seasonal distribution of labor among Datoga in this area is similar to what is found 

in many pastoral communities (Fratkin and Smith 1994). Household work includes herding, 

digging wells, milking animals, collecting water and firewood, maintaining houses, childcare, 

and food preparation. In general, these tasks are gender specific and are divided among men 

and women. Workloads vary dramatically by season, however the extent of environmental 

change during the different seasons is less extreme than in more arid areas (such as northern 

Kenya). During the dry season workloads are higher because of herd production activities 

and the long distances associated with obtaining water and grazing resources. However, in 

the rainy months there is less work to be done because water and grazing sources are readily 

available. If funerals (bungeid), or circumcision rituals (lochmajeega) are to take place, they will 

generally occur during the rainy season (Blystad 1992; Sellen 1995; Sieff 1995) (Figure 4.1 

and 4.2). 
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Married men are primarily the ones responsible for decisions regarding herding and 

livestock management. Normally the young men herd the cattle. However, during the dry 

season when livestock have to travel far from the homesteads to find grass, it is generally the 

older individuals that carry out the herding duties (Sieff 1995; Sellen 1995). In the rainy 

season there is enough grass in the vicinity of the homestead that much younger individuals 

(both boys and girls, starting ~4 yrs.) can herd livestock (Sieff 1995). 

Women occasionally herd livestock, but their time is generally spent on domestic 

activities. In the dry season, when the diet is supplemented with grain, women can spend up 

to seven hours a day grinding maize. They may also have to walk long distances (4-10 miles) 

each day for water and grass for the cows left at the homestead. In the wet season, 

workloads diminish because of the increased availability of grass and water (Sieff 1995, 

Sellen 2000). Generally, there is less maize to be ground as well. The main work during the 

rainy season is milking which can take up to three hours a day. 

Labor for herding, domestic chores, and agriculture is generally recruited from within the 

household, although in times of stress children of neighbors or other women may be called 

to help with particular duties. This is especially common when women give birth and need 

extra help around the house with childcare, water collection, food preparation, and milking 

(Sieff 1995, Sellen 1995, Blystad 2000). Children recruited from other households can be as 

young as six years in age and as old as 15 or 16. 

Datoga generally do not hire labor to help with herding, although they may hire a person 

from another ethnic group to build a hut or help with cultivation. It is more common for a 

wealthy Datoga family to take on a poorer Datoga household as a satellite family (Sieff 

1995). In these circumstances, the wealthy family provides the food for the poorer 
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household, and the members of the poorer household are expected to help tend the 

livestock and help in the fields. Cooperative herding is also common among the Datoga 

(Sieff 1995, Sellen 1995). In fact, all the dry season camps in this study were shared between 

several families, and even in the semi-permanent part of the village, households that were 

short on labor often asked neighboring households to herd at least part of their livestock. 

4.1.2.3 Education levels  

 A majority of the mothers in this study had no formal education (95%). Those that were 

educated (N=2) had only attended primary school. A slightly higher percentage of men were 

formally educated (17.5%). Six of the men that were educated had primary school education 

(85.7%), while only one had completed secondary education.  

4.1.2.4 Household economy 

 Male and female economic activities among Eyasi Datoga are primarily based on the sale 

of livestock and its associated products (milk, oil etc.). Twenty-nine men (72%) and twenty-

four women (60%) reported that they relied on the sale of livestock and animal by-products 

as a main form of economic support. Men also reported support from running their own 

businesses (20%), and kibarua or manual labor (8%). Women often sold chickens, eggs, and 

dairy products (95%) while a few (5%) depended on relatives for income. Women often 

reported hiding their savings from their husband (in fact, 79% of the men reported that they 

did not know how much money their wives had), however women would still consistently 

ask husbands for money. Women were most likely to request money for grinding maize, 

childcare (including medical treatment), and household supplies (such as cooking vessels). 

Personal savings were occasionally used to purchase treatment for infants, but were more 



  107 

 

often used for purchasing more sundry items such as beads and razors for sewing and 

tobacco.  

4.1.2.5 Subsistence farming 

Traditionally, Datoga are not cultivators. In fact, they feel like “scratching the earth” or 

cultivation is an affront to Asseta. However, cultivation/agriculture has been increasing in the 

region since the early 1990s (Ndagala 1991; Sieff 1995). The staple crops are maize and 

millet, though the area is too dry for successful cultivation and the amount of grain produced 

in the fields is negligible (especially given the amount of labor required). Nonetheless, 

households try to grow some food to offset the expenses accrued by purchasing cultivated 

food. Each household in this study grew at least some food for subsistence. The average 

household had 2.34 acres for cultivation, most of which was spread between the valley and 

upland regions.11 Household food crops consist chiefly of maize and millet, the latter being 

more popular because of its drought-resistant qualities. Although men control the overall 

household distribution of grain, women are primarily responsible for planting, tending, and 

harvesting these crops (Sieff 1995). Despite local cultivation, food stores (particularly maize) 

were often low, with 30% of the households reporting food insecurity. Thus, much of the 

cultivated food is purchased from markets in the Mbulu highlands, especially during the dry 

season. 

4.1.2.6 Animal husbandry 

Datoga living in Eyasi depend on livestock for their subsistence, herding East African 

short horn zebu cattle (Bos indicus), goats, sheep, and donkeys. Cattle have the highest 

economic and social value of all livestock. Small stock (sheep and goats) are less important 

socially, although they have considerable economic importance. Cattle are primarily used for 
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milk production, which provides a staple food during the rainy season and an important 

source of protein during the dry season (Sieff 1995, 1997). Cattle are rarely slaughtered for 

food, but animals that have died from natural causes are eaten. Cattle are also sold in the 

markets and the commercial offtake (cash) is used to purchase maize and other household 

goods (Sieff 1995. 1997). Datoga also use other materials from the cattle such as dung, hides, 

horns, and urine.  

Small stock are valued as a source of meat and as a source of monetary income and they 

are usually slaughtered in place of cattle. Animals are typically slaughtered for ritual purposes 

(i.e. welcoming visitors, sick household members, fines), but small stock that die of natural 

causes are also consumed. Milk from sheep and goats is rarely used unless there is an infant 

in the household and cow’s milk is scarce (Sellen 1995, 2000; Sieff 1995). Donkeys are used 

primarily to transport materials such as grain from agricultural centers (usually 1-3 day walk 

away). During the dry season, the ownership of donkeys can be essential to a family’s ability 

to secure food because of the distance to sources of maize (Sieff 1995). Occasionally 

donkeys are also used to plow fields, however this is fairly rare. Most of the households in 

this study relied on hand-held hoes for cultivation.  

Thirty-eight (95%) of the households in this study had cattle, sheep, and goats. The 

average mixed-herd size was 102 animals with a mean number of 75 cows and 26 small-stock 

(goats/sheep) per household. Among the households in this study, actual animals and herd 

production are divided among individuals in the household as well as among relatives (Table 

4.1). The livestock that forms the initial herd for newly married men comes from several 

sources. The first cattle that young boys receive are given to them when they get their “first 

teeth” (gwadisu ghuda) at 6 to 8 months of age. These animals are held “in trust” for the boys 
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and by the time the boys reach adulthood their herd normally consists of several animals. 

They are given more cattle at marriage (dugwa badeya siida), and women are also given a dowry 

of livestock (dugwa badeya huda) (Blystad 1992; Klima 1965; Sieff 1995).  

 

 TLU (N=2255.5) Cattle (N= 2890) Small stock (N=1189) 
Married men 15.5% 16.9% 13.8% 
Married women 47.2% 43.7% 37.2% 
Unmarried boys 31.3% 33.2% 40.8% 
Widowed women 4.7% 4.7% 7% 
Loaned animals 1.3% 1.5% 1.2% 
 
Table 4.1: Percent of livestock allocation in the sample according to person. 
 
 

Grazing follows a cyclical pattern. In the rainy season, livestock are grazed close to the 

homestead, and as grass is consumed the animals are moved further away. As the dry season 

progresses the animals eventually congregate in temporary livestock camps (gheid dug) 

between 6-12 miles (on average) from the homestead. These camps are often located in the 

hills where grazing is more plentiful (Sieff 1995, 1997; Sellen 2000). Young men and 

adolescent women move to the temporary camps with most of the livestock, leaving only the 

married women and young children in the village with a few milk cows (Sellen 1995; Sieff 

1995, 1997). On average, the households in the study divided their livestock into 2.8 separate 

herding units (usually one or more dry season camps and a household herd).12 Cattle were 

herded independently 48% of the time. Calves are herded independently 42% of the time 

and 31% of the time they are herded with small stock. Small stock are herded on their own 

only about 29.8% of the time. Generally, herding groups correlated with the size of the 

household—the smallest unit was a single unit where all animals were herded together and 
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the largest unit was five herds where one of the wealthier households had livestock at two 

separate dry season camps as well as at the homestead. 

On average, a Datoga herder looks after approximately 40 animals, although there is 

considerable variation. Some herders watch only one or two animals and others look after 

>100 animals (Sieff 1995, 1997). Generally, younger herders are in charge of small stock 

while older herders are in charge of cattle, especially large groups of cattle.  

4 .1 .3 Publi c  and Community  Health Pat terns  

This section provides a brief overview of variations in health among the children in this 

study. Details on factors that influence patterns of growth and morbidity are covered in 

more detail in later chapters. 

4.1.3.1 Broad indicators of living conditions 

All of the homes in the study area were constructed from earth and wood. Most had the 

traditional earth-topped square housing that is common in Datoga architecture (Figure 4.3), 

however three had adopted peaked roof houses with thatch. All the houses had dirt floors, 

and animals were commonly found in houses with people. Pit toilets and mosquito nets were 

not common despite the number of public health programs that have provided education 

about sanitation and supplies (HLH 2002, 2003). In fact, pit toilets were only present at 

12.5% of the compounds (this is low compared to many of the surrounding areas where 

latrines or pit toilets are present in 60-90% of households sampled).  

Datoga also have very few material possessions. The most valuable goods identified by 

informants were cattle, bicycles, plastic water containers/cooking pots, ploughs/hoes, and 

jewelry. One household had a radio and cellular phone and several of the households that 

were associated with businesses would occasionally borrow a bicycle.  
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Figure 4.3: Child standing outside a typical Datoga house. 

 

4.1.3.2 Patterns of morbidity 

Research in the area has indicated the presence of health disparities among Datoga and 

other local groups (Blystad and Rekdal 2003; Olsen et al. 2002; Pike and Patil 2006). Rates of 

morbidity are high among children in this study. There were 134 episodes of illness recorded 

among the 40 children in the study. 38% (51) of these cases were identified as malaria, 19.4% 

(26) were identified as stomach/diarrheal illness, 15.6% (21) were identified as a cold/flu, 

14.1% (19) were identified as a fever, and 8.2% (11) were identified as a cough/respiratory 

infection. The final 3.7% fell into a general category that included less frequent illnesses such 

as eye and ear infections. Malaria, diarrhea, parasites, and tuberculosis are also prevalent 

among adults with the most common illnesses consisting of scabies, eye infections, and 

respiratory ailments (HLH 2002, 2003). There are many diseases transferred between cattle 

and humans including brucellosis, tuberculosis, tick-born diseases, and anthrax. Several 

Datoga patients have also tested positive for HIV/AIDS although the rate of infection is still 

fairly low compared to other areas of Tanzania (HLH 2002, 2003).  
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4.1.3.3 Anemia 

Very little work has been done that examines patterns of hemoglobin levels among 

Datoga. Average hemoglobin for the children in this study was 11.38 g/dl with a range 

between 7.2 and 15 g/dl. (g/dl indicate grams of hemoglobin per deciliter of blood). 

Hemoglobin levels generally decreased with age (Figure 4.2), showing statistically significant 

differences by age category (Kruskal-Wallis Chi2=13.63, p=.00, df=3, n=40) (Table 4.3). 

Average hemoglobin also deceased over the course of the study, with trends toward lower 

hemoglobin levels during the dry season (mean 11.3 g/dl during the dry season vs. 11.5 g/dl 

during the rains). The slight increase in hemoglobin levels among two-year-old children is 

related to small sample sizes among this age group, not a rebound in hemoglobin levels.  

These levels are similar to the data that has been collected from pregnant women living in 

the highlands (Haydom/Mbulu area), which showed a range from 4.5 -18.1 g/dl (mean of 

12.1 g/dl), and indicated that Datoga had twice the risk of anemia compared to Iraqw (Table 

4.2) (Hinderaker et al. 2001). 
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Ethnicity N Mean 95% CI 
Iraqw 1681 12.1 12.1-12.2 
Datoga 287 11.7 11.5-11.9 
Other 51 11.6 12.0-12.1 
 
Table 4.2: Data collected on hemoglobin levels among pregnant women living in Mbulu 
and Hanang Districts (Hinderaker et al. 2001:20). 
 

Age group N Mean 95% CI 
0-5.9 mos. 7 11.9 10.9-12.8 
6-11.9 mos. 11 12.0 11.3-12.6 
12-17.9 mos. 14 11.2 10.3-12.0 
18-23.9 mos. 8 10.3 9.3-11.2 
 
Table 4.3: Data on hemoglobin levels among children in this study (N=40). 
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4.1.3.4 Basic patterns of child growth 

Patterns of illness and growth for children in this study are poor. Growth deficits appear 

among children as early as three months of age and are well established by nine months of 

age. There is also a statistically significant overall decrease in HAZ, WAZ, and WHZ scores 

as children age (HAZ: Kruskal-Wallis Chi2=9.03, p=.02, df=3, n=40; WAZ: Kruskal Wallis 

Chi2=15.94, p=.00, df=3, n=40; WHZ: Kruskal- Wallis Chi2=15.08, p=.00, df=3, n=40) 

(Table 4.4/Figure 4.3). Unfortunately, this seems to be a common trend for Datoga children. 

Sellen (1995) also found a high level of undernutrition among Datoga children. He reported 

that compared to CDC/NCHS/ WHO references approximately 35% of Datoga children 

(between 1-18 years) in his study were underweight, 30-35% were stunted in terms of height 

for age, and 10-15% were wasted in terms of weight for height. Overall, he estimated that 

40% of children (1-18 years) suffered from some type of malnutrition, 25% were identified 

as having been subjected to past malnutrition, and 10% showed signs of both past and 

current malnutrition (Sellen 1995, 2000).  

 

 

 

 

 

 

 

 

 



  116 

 

Age 
category 

N Mean HAZ (SD)  Mean WAZ (SD)  Mean WHZ (SD)  

0-5.9 mos. 7 -0.275 (0.628) -0.178 (0.448) -0.007 (0.373) 
6-11.9 mos. 11 -0.842 (0.638) -0.958 (0.455) -0.304 (0.480) 
12-17.9 mos. 14 -1.039 (0.559) -0.944 (0.429) -0.334 (0.531) 
18-23.9 mos. 8 -1.246 (0.431) -1.205 (0.341) -0.865 (0.402) 
 
Table 4.4: Mean HAZ, WAZ, and WHZ for children by age category for this study. 
 
 
Age category Mean WAZ  Mean WAZ  
0-5.9 mos.  0.55  0.59 
6-11.9 mos. -1.40 -1.81 
12-17.9 mos. -1.71 -1.63 
 
Table 4.5: Mean WAZ scores reported by Sellen (1995) for Datoga children under two years 
of age (Sellen 1995: 134). 
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4.2 Conclusion 

It is clear that Datoga living in Eshkesh still maintain many aspects of traditional 

pastoralist production, but lifestyles are changing. Cultivation is becoming more prevalent in 

the area and an increasing number of men are either working as wage laborers or are setting 

up their own businesses (rather than simply relying on cattle for subsistence). As mentioned 

earlier, women’s roles in the household are shifting as well, with more women serving as de 

facto heads of household while men are gone.  

Despite these economic shifts, there have been very few public health or educational 

improvements in the area. None of the households in the study had access to clean water 

sources, and very few utilize either pit latrines or mosquito nets, despite the public health 

programs that have been initialized in the area (HLH 2002). Levels of education are low with 

only a 5% education rate among women that participated in the study.  

Patterns of health among Datoga are poor as well with high rates of morbidity and 

mortality, especially in relation to other local groups. The growth status of Datoga children is 

very poor relative to Western reference data. The mixed longitudinal data shows that the 

length and weight data fall between the 25th and 5th percentile compared to 

NCHS/CDC/WHO references. If the data from this study are compared to previous work 

among the Datoga (Sellen 1995) and other work among nomadic pastoralists (Little and 

Gray 1990; Little et al. 1993), the children in this study show slightly better nutritional status. 

On average, young Datoga boys and girls are taller and heavier for age than Datoga children 

from earlier studies and nomadic Turkana children. Nonetheless, the lack of significant 

improvement in nutritional status in the 10-15 years since Borgerhoff-Mulder, Sieff, and 

Sellen completed their research is a source of concern. 
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CHAPTER 5: CHILD GROWTH, DEVELOPMENT, AND RISKS FOR HEALTH 

  

 This chapter uses a lifespan perspective to examine child growth and development among 

Datoga infants. This discussion of child development begins with an examination of the 

maternal side of the mother-infant dyad including maternal concepts of pregnancy and 

intrauterine development, labor and delivery, and care practices during the early neonatal 

phase. The second part of the chapter examines specific characteristics of children as they 

move through early childhood, including child temperament, the prevalence of stranger and 

separation anxiety, and specific developmental stages identified by Datoga mothers for 

children under two years of age. Finally, the third section of the chapter examines overall 

trends in health for young children. The third section also sets the stage for an 

understanding of the link between household variables, biological risk, and the perceived 

vulnerability of the child, a question that will be addressed in more detail in the next two 

chapters. 

 

5.1 Maternal biodemographics, pregnancy, and neonatal care 

 The long-term health of the child and the interaction between the mother and infant are 

closely related to the health and well-being of the mother during pregnancy and the early 

neonatal period. Thus, this section of the chapter outlines the reproductive histories of the 

women in the study and identifies basic patterns of care across pregnancy and the neonatal 

period. 

 First, age and parity are important components of maternal health. Generally, patterns of 

child morbidity and mortality increase with maternal age and number of children (Wood 
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1995). In this study, women ranged in age from ages 20-35, with a mean age of 25 years; 

82.5% percent of the sample was between ages 20 and 30.  Thirteen women (32.5%) had one 

living child at time of recruitment, eleven women had two children at the time of 

recruitment (27.5%), six women had three children at the time of recruitment (15%), and 

nine women (22.5%) had four or more children at the time of recruitment. On average, the 

women in this study had an estimated total fertility rate of 3.2 children, with an average of 

2.75 living children. 

5.1.1 Fert i l it y  and chi ldren   

 In Precarious Procreation, an ethnography of fertility among the Datoga, Blystad notes that, 

“Datoga men and women intensely desire children”(2000: 110).  Even this is a bit of an 

understatement. Both men and women rely on children to achieve respect in the community. 

Women are consistently encouraged to conceive and give birth, and a woman’s social status 

is closely linked with her ability to produce healthy children. This concern for fertility is so 

great that newly married women often have several sexual partners (classified as “brothers” 

of her husband) in order to guarantee pregnancy (Blystad 2000; Rekdal and Blystad 2003). 

These “brothers” are not necessarily genetically related to the husband, but may become kin 

through trading livestock with the household head (Blystad 2000). In this study, 63% of 

women reported having additional sexual partners during the first pregnancy.  

 This intense concern for reproduction also means that being childless leaves women in a 

vulnerable position both emotionally and socially.  If it appears that sterility is a concern, the 

couple will initially seek cures from local healers. If they continue to have problems 

conceiving, they may receive a child from kin who are considered “rich in children” (Blystad 

2000). However, it is also common for a woman that has difficulties conceiving to divorce 
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her husband and remarry, in hopes that a new husband and his “brothers” will grant her a 

child.  

5.1.2 Age at f i rs t  bi rth  

 The mean age at first intercourse was between 16-17 years, but women were generally 

reluctant to agree to sexual activity before marriage. Although sexual play is a fundamental 

part of being a Datoga youth, social norms prohibit a couple from intercourse while the girl 

is unmarried (Blystad 2000). This is not to say that premarital sexual intercourse does not 

occur. However, precautions such as coitus interruptus are taken to avoid early pregnancy. 

Despite an earlier age at first intercourse, the average age at first birth for women in the 

study was 19.8 with a maximum age of 25 and minimum age of 16. The average number of 

months between births was 22.4 with a maximum of 39 and a minimum of 14 months. 

5.1.3 Pregnancy and in trauterine  deve lopment  

 Datoga believe that all women can conceive, although some may have problems carrying 

through a pregnancy or giving birth due to the “will of Aseeta” or the effects of cursing and 

witchcraft (Blystad 2000; Rekdal and Blystad 2003). Problems during pregnancy were 

identified by 35% of the women in this study (Table 5.1). The types of physical ailments 

identified by women included malaria, stomach pain, pain in the lower abdomen (tumbo 

ndogo) and weakness. Pregnancy sickness was also common among the study participants 

(85%).  
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Problem N Trimester 
Stomach 6 1st/2nd 
Malaria 4 1st 
Weakness (kupotea ngovu) 3 2nd/3rd 
Lower Abdomen/ Uterus 1 3rd 

 
Table 5.1: Problems reported by women during pregnancy with the index child.  
 

5.1.3.1 Growth of the fetus and the relationship between mother and fetus  

 Datoga believe that during the prenatal phase, the body of the fetus is malleable, and 

gradually becomes harder and fatter during the course of pregnancy (Blystad 2000; Rekdal 

and Blystad 2003). It is thought that male semen and a woman’s blood gradually thicken into 

a mass that forms the fetus. Blood produces soft structures such as organs and blood, while 

semen is used to produce bony structures such as the skeleton (Blystad 2000; Rekdal and 

Blystad 2003). Thus, during development the fetus is thought to be reliant on a steady supply 

of blood and semen. Women reported that children primarily “nurse their mother’s blood,” 

but the periodic addition of sperm is expected for the growth of bones and the correct 

development of male qualities (such as tall body posture and fertility) (Blystad 2000). Thus, 

women usually continue sexual activity during early pregnancy. However, many women 

(96%) in the study reported that they ceased sexual contact during the third trimester of the 

pregnancy because the contribution of sperm was ‘unproductive’.  

 Women have a conflicted relationship with the fetus. Although the growing fetus is 

considered vulnerable, during pregnancy women say that a tiny “strong-willed” human 

inhabits the woman’s body (Blystad 2000). Thus, women often “close the womb with the 

leather skirt” or bind their leather skirts tightly around their waist to prevent too much 

commotion from the fetus (Blystad 2000).  
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 The fetus also has some control over the woman’s diet and social behavior during 

pregnancy. Mothers reported asking people to get the specific foods that they crave (Table 

5.2), and spending time with people that they liked during pregnancy because they are 

considered to “go well with the child” (Blystad 2000). In fact, 67% of the women in the 

study reported a fondness for one particular person during the pregnancy with the index 

child. The type of person that the woman shares food with also comes under particular 

scrutiny because eating together can be a source of danger to the child. People with missing 

limbs or disfigurement are a significant threat because it is believed that the shape of the 

fetus can be influenced by maternal contact with both physical and spiritual abnormalities or 

pollution (meeta).13 

 

Food likes Percent of 
reports 

Food dislikes Percent of 
reports 

Hominy (makande) 5% No dislikes 22.5% 
Meat (raw and cooked) 30% Ugali 40% 
Butter/oil (mafuta ya ng’ombe) 12.5% Pumpkin (maboga) 15% 
Fruit 7.5% Hominy (makande) 7.5% 
Onions (raw) 5% Fry bread (mandazi) 7.5% 
Honey 10% Butter/oil  7.5% 
Fry bread/Tea (Mandazi na chai) 12.5%   
Rice (raw and coked) 5%   
Eggs 5%   
Milk 7.5%   
 
Table 5.2: Specific foods women reported liking and disliking during pregnancy (N=40). 
 
 
5.1.4 Delivery  and neonatal care  

 Women are commonly assisted during labor. Almost all of the births (82.5%) in this 

study were carried out at home with the assistance of an older cowife or mother-in-law. Five 

women reported having the child at the hospital, two women identified that they had given 
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birth at a neighbors house on the way to the hospital, and one woman reported that she had 

the child at home but was unattended during the birth. 

 During labor the woman is placed in a half-sitting/half-hanging position holding on to a 

rope that is hanging over the bed. Her feet are positioned on the bed, with the traditional 

leather skirt (hanang’wenda) placed on top of the bed. During labor, the birth attendant will 

fasten and unfasten a leather thong around the woman’s abdomen in order to increase the 

expulsion of the fetus (Blystad 2000). After the birth of the child, this leather strap remains 

fixed around the abdomen to speed the expulsion of the placenta. 

 Malpresentation is a cause of concern among Datoga women and often a cause for 

isolation immediately after birth (called “eating ghawiida”). However, none of the women in 

the study reported malpresentation or twins. In fact, none of the women reported having 

any particular problems with delivery and 92.5% of the women reported that the infant cried 

within the first minute after birth.  Most women also identified that children were born a 

“normal” size, yet 25% of the women stated that the child was large at birth and 7.5% 

reported that the child was small at birth. A majority of mothers (80%) also reported that the 

child was born at term (nine months), however 7.5% of the women reported that the child 

was born preterm (1-3 weeks early), and 12.5% reported that the child was born late (1-3 

weeks late). These estimates of delivery and size at birth are relative though, since many of 

the women gave birth at home and did not seek immediate postnatal care.  

 All of the women that gave birth outside of the hospital reported using a “clean” razor 

to sever the umbilical cord, but care of the umbilical stump varied among households. The 

most common procedure was to immediately place clarified butter and ash (masizi) on the 

umbilical stump immediately after it was severed, and then occasionally clean the stump and 
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cover it with oil until it fell off. Only 27.5% of the mothers reported cleaning the umbilical 

cord with either hot or soapy water. Two women reported that they packed the umbilical 

cord with manure, although this practice was widely regarded as dangerous to the infant. The 

method for caring for the umbilical stump did not significantly differ by the sex of the child 

or the person that served as a birth attendant during the delivery (with the exception of 

hospital births when the umbilical cord was treated in a common clinical manner, and 

women were later encouraged to clean the umbilical stump with water and soap). 

5.1.4.1 Neonatal care 

 Post-natal convalescence is seen as a vulnerable time for women and their newborns. At 

this point the infant is considered a “visitor” and not a permanent resident of the household 

(Blystad 2000). Older women reported that Datoga culture requires that women and their 

newborn children are secluded for the first two to three months of the post-natal period 

(usually two months for boys and three months for girls). The period of seclusion for boys is 

shorter in order to encourage the male child to “grow up” more quickly.  However, many 

women in this study reported that they only stayed in seclusion for a month (independent of 

the sex of the child), generally because of the need for household labor. The birth attendant 

stays on with the mother for the first couple of weeks and then an older girl is chosen to stay 

with the mother and care for her and the newborn after their seclusion has ended. Normally, 

the midwife stays on until a male goat has been selected and ritually slaughtered, and the 

“song of the child” (dumda jeapta) has been initiated.14  
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5.1.5 Breas t fe eding/supplementat ion  pat t erns  

 Breastfeeding does not normally begin until signs of the meconium have passed (a stage 

called weerwega jeapta or the “first milk of the child”). Women consistently report a post-

partum delay in breastfeeding during which they use pre-lacteal foods such as a mixture of 

water and ash, or sweetened and diluted cow or goats milk (both boiled and unboiled) to 

“clean the infant’s stomach.” Choices in prelacteal feeds were largely determined by season 

and food availability, rather than specific characteristics of the child (Table 5.3).  

 

Type of prelacteal feed Number of infants  
None 5 
Cow’s milk/water 2 
Water 25 
Water/ash 7 
Butter/oil 1 
 
Table 5.3: Prelacteal breast milk alternatives fed during first 3 days post-partum (N=40). 
 

 Older women also mentioned the practice of discarding the colostrum, asserting their 

belief that it’s “heavy” nature would give the infant digestive problems. Thirty-five (87%) of 

the women reported waiting at least one hour to breastfeed, the average time until onset of 

breastfeeding was 11 hours. Most women reported exclusive breastfeeding after this initial 

period until around three months when supplementation began. However, one woman 

reported feeding her child cow and goat milk because she was having problems with 

lactation.15 Women did not report mixed-feeding, however personal observations, and 

previous research on infant feeding among Datoga indicate that it is a distinct probability 

(Blystad 2000; Sellen 2000). None of the women used infant formula to feed young children. 
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5.1.5.1 Non-human milk 

 Milk has tremendous cultural significance among the Datoga (as with other pastoral 

peoples). Feeding the child cow’s milk is considered crucial in order to “prepare the child’s 

system” for a reliance on cattle (Blystad 2000). Despite the importance of milk, many of the 

mothers in the study were forced to feed very young children maize soup, millet, and bean 

stew (makande) because of the acute shortage of cow’s milk in the dry season. Women 

reported that they thought this change in diet was a problem for children, because they never 

“got used to milk.” The average age for introduction of non-human milk was around two 

months and the age at supplementation for the sample ranged between one and seven 

months with an average of 3.43 months.  

 Although the types of food used for supplementation were linked to available food in 

the household, the age of supplementation was more closely tied to specific characteristics of 

the child such as illness frequency, with children that are ill more frequently also 

supplemented later (Mann Whitney Mann Whitney U=2.31, p=.02, 2-tailed, <3 illness 

events=18, >3 illness events=22). Some women reported supplementing earlier because they 

needed to feed the child while they were away. In those cases, the child would be given 

supplemental food while the mother was gone and then the mother would breastfeed on 

demand for the rest of the evening and night.  

5.1.5.2 Weaning 

 Mother’s milk and nursing are seen to be intrinsically good, however, mother’s milk is 

also considered sensitive to contamination from other substances that enter the mother’s 

body. Bad food, sperm, and other substances have the potential to negatively affect the 

qualities of women’s breast milk and can lead to illness among children (Blystad 2000; 



  128 

 

Blystad and Rekdal 2003; Blystad et al. 2007). While the woman is nursing, the child and the 

mother are considered to be “one” just as when the child was in the womb, a state that 

continues until weaning. Of course, this has implications for the social treatment of a mother 

when a child dies prior to weaning. Since the two individuals are seen as “one”, precautions 

often parallel those taken when the woman has a miscarriage. In fact, several of the women 

who lost children during the early neonatal and infant period recalled being isolated from the 

community, however the extent and duration of isolation varied from woman to woman. 

 Datoga women commonly reported nursing the child for at least two years (Sellen 1995; 

Blystad 2000; Rekdal and Blystad 2003). Only ten children were weaned by the end of their 

participation in the study. Among those children, the age at weaning ranged between 17 and 

26 months, with an average of 19.2 months. Women reported several reasons for 

discontinuing breastfeeding including, changes in child state (i.e. getting “too big” to 

breastfeed), changes in child health status, maternal illness, and pregnancy (Table 5.4).  

 

 
 
 
 
 
 

Table 5.4: Reasons provided by mothers for weaning initiation (N=10). 
 
 
 Age at weaning also appeared to be associated with certain household variables such as 

marital status (Kruskal Wallis Chi2=8.71, 2 df, p=.01, N=10), with first cowives showing the 

earliest age at weaning and third cowives showing the oldest age at weaning. Herd 

production ratios, particularly consumer ratios also showed a significant positive relationship 

Reason for weaning N 
Child is “big enough” 6 
Maternal illness 1 
Child illness  1 
Another pregnancy 2 
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with age at weaning (Spearman’s R=.669, p=.01, 2-tailed, N=10). Other household variables 

such as wealth (see 3.3.2.1 for discussion on construction of wealth ranking), and total 

livestock holdings, did not show an association with weaning age. It is likely that the 

relationship between weaning age and household/marital variables is associated with 

differences in women’s workload. First cowives are responsible for a great deal of the 

management of the household, especially during the dry season when households are split. 

Lower consumer ratios indicate that there are fewer individuals available to help with 

household labor (this will be discussed in more detail in Chapter 8). 

 

5.2 Characteristics of children and patterns of infant development 

 Traditionally there has been a bias in the field of child development to see children as 

passive recipients of environmental influences rather than as active agents in their own 

development. However, children play a pivotal role in the construction of their 

developmental environment. Specific characteristics of the infant often impact the amount 

of time the mother spends with the child and patterns of care, which can have consequences 

for later growth and development. For example, DeVries (1987) found that it was the fussy 

difficult children among Maasai who were healthier than their quieter peers.  

 Datoga children are no different in their impact on the developmental environment. This 

section details some of the basic characteristics of the children in this study and examines the 

impact that these individual characteristics have on patterns of mother-infant interaction. 
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5.2.1 Age/sex  

 Age and sex have both been shown to have an impact on patterns of child health and 

patterns of caretaking. Although it is reported that Datoga generally favor male infants over 

female infants (Blystad 2000), there were no reported or observed differences in patterns of 

care based on the sex of the infant among children in this study. No relationship was 

identified between the hours the mother spent apart from the child (Mann Whitney U=-

.530, p=.59, 2-tailed, male=6, female=34), the amount of time the mother spent in close 

proximity to the child (Mann Whitney U=-.929, p=.35, 2-tailed, male=6, female=34), or 

patterns of treatment (Mann Whitney U=-.659, p=.51, 2-tailed, male=6, female=34) that 

would indicate preferential treatment of male children. 

 The average age at enrollment for children in the study was 11 months with a range of 2-

21.5 months. The sex of children in this study was overwhelmingly female; 85% of the 

sample was female infants (N=36), while only 15% (N=6) was male. Previous demographic 

surveys and reproductive histories conducted among Datoga populations suggest that 

male/female ratios are generally more balanced, indicating that the disparity between male 

and female participants is due to sample bias rather than differences in prenatal biological 

vulnerability.  

5.2.2 Chi ld temperament  

 A healthy child among Datoga is a child that is “laughing, outgoing, and active.” During 

this study, women were asked to describe the both the basic temperament of the index child, 

and the short-term emotional responses of the child to see if socioemotional changes played 

a role in patterns of health and development. Short-term descriptions of emotional behavior 

usually fell into one of three categories for children (happy, quiet, and difficult). A happy 



  131 

 

child was a child that was smiling and laughing, playing with their peers, and generally being 

fairly boisterous. A quiet child was a child that was being withdrawn, tired (usually lethargic), 

and was not smiling. A difficult child was a child that was screaming/crying, refusing to eat, 

or fussing over weaning (I most often heard children being identified as difficult in relation 

to weaning behaviors) (Table 5.5).  

 

Maternal characterization 
of child temperament 

N % 

Happy/Normal 18 44.5% 
Quiet 16 40.8% 
Difficult 6 14.5% 
 
Table 5.5: Maternal description of child temperament (N=40). 
 
 
One woman’s description of a “difficult child”: 

“I stopped breastfeeding because she complained and refused my milk.  
Now she cries because she thinks she is hungry. I had to put a shirt on  
to keep her from trying to breastfeed, but she still comes and pulls on  
my shirt until I pinch her.” 
 

 Temperament (haki) usually described more about the “nature’ of the child and was 

much more unique to the individual. For instance, one woman described her child as 

“jealous,” meaning that the child would often cry for the mother’s attention, steal toys from 

other children, and cry when he did not get something he wanted. The haki of an infant was 

something that could become apparent during pregnancy. Many women stated that they 

could predict how the child would act later based on how active they were in the womb or 

the particular likes/dislikes of the mother during pregnancy. However, the actual haki of a 

child was usually identified later (normally once the child actively started asserting 

likes/dislikes). 
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5.2.2.1 Separation anxiety and stranger anxiety 

 Women also identified that children displayed particular sets of behaviors at specific 

ages. For example, the concept of the “terrible twos” was something that Datoga women 

could relate to. Generally around 18-24 months the child began expressing their haki, and 

this could be a trying time for caretakers. Around 12-15 months women would also report 

that the child had begun to express some separation anxiety and started to fuss more when 

left alone, even when left with siblings/grandparents. Separation anxiety among children was 

identified as an episode of crying/fussing (analia) that was associated with the mother leaving 

the house and was distinguished from normal crying episodes. Most mothers reported that 

they did not do anything when the child cried, however one woman said that she would try 

to sneak out of the compound without the child knowing she as gone. There were twenty-

five episodes of separation anxiety among six children (out of the 40) in the study. Each 

child had between 2-5 separate episodes while they were enrolled in the study (Table 5.6). 

None of the women linked these anxiety events to patterns of care, they simply stated that it 

was a “normal” phase for some children to go through. 

 

 Total anxiety 
episodes 

Age range for episodes 

Child A 5 12.5-15.5 mos. 
Child B 5 13-17 mos. 
Child C 4 12.5-14.0 mos. 
Child D 5 13.5-16 mos. 
Child E 4 12-16 mos. 
Child F 2 13-15 mos. 
 
Table 5.6: Reported incidences of separation anxiety among children (N=6). 
 
 



  133 

 

 The prevalence of stranger anxiety among Datoga children was more difficult to assess. 

Behavioral psychologists argue that introducing children to many different people at an 

earlier age can lessen the presence of stranger anxiety as the child ages (Greenberg 1973; 

Manglesdorf 1992). Since children in these households are consistently exposed to many 

people on a daily basis it was expected that the frequency of stranger anxiety would be low 

among Datoga children. This appeared to be true, as only eight of the women stated that 

their children had become more “shy” around new guests, and these episodes were unique. 

In fact, the majority of women reported that their child was not acting any differently around 

strangers. 

5 .2 .3 Deve lopmental s tages  

 Datoga women clearly identified particular motor, language and cognitive developmental 

stages among children. They had a distinct idea of the expected timing and sequence for 

developmental events and would often comment if they felt the child was “lagging” in 

development or had “gone backwards” in developmental stages.  

 The primary developmental stages recognized by Datoga women included jeapta nywish, 

or the immediate neonatal period (birth-3 days, usually ends with the expulsion of the 

meconium and adoption of breastmilk); gwakrari, the period when the child begins to smile 

(2 mos.); gwayamagaw, the period when the child begins rolling over on their own (3 mos.); 

gwatagunyanda, the period when the child begins to crawl and show teeth (6 mos.); gwaloti 

geshta, the period when the child begins to walk with help (12 mos.); ghafaji, the period when 

the child begins to run (14 mos.); and shughunoda, or weaning (2 years). 

 Denver II Developmental Scales (0-24 mos.) were also administered to children on a 

monthly basis, in an effort to estimate the ages for particular psychomotor stages among 



  134 

 

Datoga children. The results of these tests are provided in Table 5.7, along with the standard 

ages for U.S. children. As with many pastoralist groups, estimating age among Datoga is 

incredibly difficult (although easier among children than teenagers and adults). However, the 

results of the developmental screening among Datoga children should be taken as a general 

illustration of the pattern of psychomotor development rather than as an indication of 

developmental progress in relation to U.S. references.  

 

 
Table 5.7: Timing of developmental events among Datoga children assessed using repeated 
monthly assessment with Denver II Developmental Scales (Frankenberg 1990).  
 

 
Stage 

Mean age in 
months for Datoga  

 
U.S. age range 

Kujaribu kusogea: trying to move 1.7  1.5-4.0 

Kugeuka mwenyewe: rolls over without help 3.7  2.0-4.5 

Kutabasamu/kucheka: smile/laugh 4.5  1.5-4.5 

Kujaribu kukaa: sits with support 4.8  3.0-6.0 

Kukaa mwenyewe: sits w/out support 5.6  5.0-8.0 

Kujaribu kushika na kusimama: attempts to 
stand w/ support 

9.4  6.0-8.5 

Kutambaa: crawl 8.2  7.0-9.0 
Kusimama mwenyewe: stands alone (w/out 
support) 

9.6  10.0-14.0 

Kutembea na msaada: walk with help 13.6 11.0-14.5 

Kutembea mwenyewe: walk alone (w/out 
help) 

14.5  11.0-15.0 

Kukimbia: run 15.3  13.5-19.5 

Kutamka maneno: speak random words  18.1  13.5-21.0 

Kuongea (vizuri): speak well/verbose 18.9  17.0-24.0 

Kuelewa: able to “understand”  20.5  -- 

Kuweza kila kitu: able to do everything 22.5  -- 
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5.3 Conclusion 

 The attention that Datoga women pay to diet during pregnancy, post-natal convalescence, 

and early child development shows an obvious concern with young child health and well-

being. Nonetheless, socioeconomic and household changes are creating challenges to 

balancing household demands with child care. This is especially clear in the decrease in post-

natal convalescence time for mothers, and in decreased ages for supplementation and 

weaning. 

These shifts in caretaking patterns are important from both a public health and evolutionary 

standpoint because they represent a breakdown in the buffering strategies that women use to 

protect infants from harm (both from disease and undernutrition). They also highlight one 

pathway by which social conditions are translated into biological conditions through the 

embodiment of changes in production and reproduction. In particular, these shifts in 

caretaking have an impact on local biology among Datoga. Earlier patterns of weaning and 

supplementation alter the time at which the infant experiences exposure to pathogens as well 

as changes in mother-infant interaction. Given that disease experiences as well as early 

malnutrition have been found to affect infant response (both psychological and 

immunological), this has important implications for both developmental trajectories and 

biological vulnerability.  
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CHAPTER 6: HOUSEHOLD VARIABLES ASSOCIATED WITH POOR HEATLH 
AMONG CHILDREN 

 
  

It is clear from the preliminary growth data presented in Chapter 4 that childhood is a 

difficult time for Datoga infants. The data is this chapter are designed to identify the critical 

periods within early childhood where interactions between household production, nutrition, 

and health status increase the vulnerability of Datoga infants. In particular, this chapter 

focuses on physical and social settings (marital status, household composition, wealth, 

season, herd production) and their effects on longitudinal patterns of health, because these 

variables are integral to understanding how socioeconomic change and marginalization are 

embodied in patterns of child health.  

 

6.1 Growth of Datoga infants 

 The overall nutritional status of Datoga children is poor. The children in this study 

showed decreasing mean anthropometric scores with age, and an overall trend towards 

decreasing nutritional status of individuals. Children also showed evidence of past chronic 

nutrition in 48% of the longitudinal measures, acute malnutrition in 45% of the measures, 

and evidence of both acute (WAZ) and chronic (HAZ) malnutrition in 33% of the measures. 

Table 6.1 shows the number of children in the study that remained below one standard 

deviation for all growth measures. Although one standard deviation below normal is only 

considered minor undernutrition by WHO standards, there is a steady decline in patterns of 

nutrition among Datoga children that indicates increasingly poor health over time.  
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Nutritional indicator N Percent of sample 
Low weight for age (-1 WAZ or below) 18 45% 
Low height for age (-1 HAZ or below) 20 50% 
Low weight for height (-1 WHZ or below) 4 10% 
 
Table 6.1: Number of children in the study who remained below -1 s.d. for growth 
measures across all six longitudinal measures (N=40). Some children are represented in more 
than one category. 
 
 
6.1.1 Pat t erns o f  growth among in fants  

6.1.1.1 Height and weight 

Figure 6.1 contains the mean length (cm) for age for males and females in the study by 

age (N=34 females; 6 males). Figure 6.2 contains the mean weight for age for males and 

females in the study. Both figures show similar height and weight trends among the children 

with a slight decline in both weight and height among boys around ages 15-16 months. 

There is not much difference in growth by sex. The dip in height and weight among boys is 

partially an artifact of the small sample size and bias from one individual who was in 

extremely poor health (both in increased morbidity and height/weight for age scores) for 

three months of measures.  
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Figure 6.1: Mixed longitudinal diagram of mean length for age for children in the sample 
(N=40), CDC 2000 reference. 
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Figure 6.2: Mixed longitudinal diagram of mean weight by age for children in the sample 
(N=40), CDC 2000 reference. 
 
 
6.1.1.2 Height for age (HAZ) and weight for age (WAZ) scores 

Figure 6.3 contains the mean HAZ and WAZ scores for males and females in the study. 

The mean HAZ and WAZ Z-scores were -1.01/-.872 (HAZ) and -.975/-.847 (WAZ) for 

males and females respectively. Both show similar patterns of decreasing HAZ and WAZ 

scores with age with lower HAZ and WAZ scores between 12-15 months and an increase 

between 16-19 months. Although there were no statistically significant differences in either 

HAZ or WAZ by sex (HAZ: Mann Whitney U= .549, p=.58, 2-tailed, males=6, females=34; 

WAZ: Mann Whitney U=-.398, p=.69, 2-tailed, males=6, females=34), it appears that drop 

in HAZ and WAZ scores among boys is more severe than the corresponding drop among 

girls although neither drop below the CDC cutoff for moderate stunting and wasting (-2 std. 

from norm. or below). Weaning status also did not show a significant effect on either HAZ 
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or WAZ among children (HAZ: Mann Whitney U= -.125, p=.90, 2-tailed, wean=10, not 

weaned=30; WAZ: Mann Whitney U=1.12, p=.26, 2-tailed, weaned=10, not weaned=30).  

 

 
Figure 6.3: Mixed longitudinal diagram for mean WAZ and HAZ of children in the study 
(CDC 2000 reference) (N=40, 6 longitudinal measures). 
 

6.1.1.3 Weight for height (WHZ) scores 

Figure 6.4 contains the WHZ scores for children in the study. Again, WHZ scores show 

a steady decline with age in both male and female samples, with a mean WHZ of -.328 for 

boys and -.411 for girls. There is also curvilinear relationship between weight to height ratios 

and age (not shown), so age is controlled for in all analyses. Differences in mean WHZ were 

not statistically significant between the sexes (Mann Whitney U=-.659, p=.51, 2-tailed, 

males=6, females=34). However, weaning status did show a significant difference in WHZ 

scores among children (Mann Whitney U=2.49, p=.01, 2-tailed, weaned=10, unweaned=30), 
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with lower scores among weaned children compared to unweaned children (wean: -

.671/unweaned:-.276). This is common among children because of the stressful changes 

associated with weaning (decrease in maternal interaction, changes in diet, potential 

introduction to new pathogens etc.). 

 

 
Figure 6.4: Mixed longitudinal diagram of mean weight for height (WHZ) scores for 
children in the study (CDC 2000 reference) (N=40, 6 longitudinal measures). 
 

6 .1 .2 Household fac tors  that  act  to in crease  r i sk for poor growth 

6.1.2.1 Marital status 

Growth scores did vary by marital status. There was a significant difference in HAZ and 

WAZ scores, showing a trend toward improved growth scores among third cowives (Table 

6.2). This trend is the most obvious in HAZ scores, where it is clear that children of both 

Males 

Females 
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second and third cowives are doing better than children of single wives and first cowives 

(Figure 6.5). This is probably related to the increased caretaking burden among single wives 

and first cowives. First cowives are often the de facto managers of the household, especially 

when men are away and single wives lack the cowives to help with household labor. 

 

 

Figure 6.5: Mixed longitudinal profile of length for age growth scores for children by 
marital (cowife) status. (N=40). 
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 N F d.f. p-value< 
HAZ     
Within-subject effects 40 1.73 2 .82 
Between subject effects  4.33 3 .01 
WAZ      
Within-subject effects 40 1.71 5.7 .08 
Between subject effects  2.85 3 .05 
WHZ     
Within-subject effects 40 1.63 4.6 .17 
Between subject effects  .188 3 .90 
 
Table 6.2: Results of longitudinal general linear model testing the effects of marital status on 
indicators of nutritional status. (Control for age, sex, and weaning status; within-subject 
effects adjusted using Greenhouse Geisser method). 
 
 
6.1.2.2 Household composition 
 

The effect of household composition on child growth patterns was examined by looking 

at three measures: the dependency ratio in the household, the total number of individuals in 

the household (averaged over the course of the study), and the adult male/female ratio in the 

household. These variables were chosen because they provide an estimate of the effects of 

available labor in the household and the division of labor in the household.  

There were no statistically significant results associated with differences in dependency 

ratio, however there was a trend toward better HAZ and WAZ scores among households 

with more children (Table 6.3; Figure 5.6). The total number of individuals in the household 

also had an effect on HAZ and WAZ scores, with children in larger households showing 

better HAZ and WAZ scores (Table 5.4). The adult sex ratio also had an effect on HAZ 

scores with children in households with more females showing better growth scores (Table 

6.5). It is likely that the benefit of living in larger households with more women is the 

increased amount of help available to the mother in times of need. Higher dependency ratios 

can also indicate the presence of more help, since women will often leave young children 



  144 

 

with older siblings when they leave the house. A reliance on older siblings is not considered 

ideal however, because women acknowledge that children often “don’t pay attention,” which 

can lead to an increased risk for accidents. Women try to leave children with cowives when 

possible, because it is expected that they have more experience and provide better care for 

the infant while the mother is away. 

 

 
Figure 6.6: Mixed longitudinal profile of length for age growth scores for children by 
dependency ratio (N=40). 
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 N F d.f. p-value< 
HAZ     
Within-subject effects 40 .640 2 .53 
Between subject effects  3.16 1 .08 
WAZ      
Within-subject effects 40 .451 1.8 .62 
Between subject effects  1.15 1 .28 
WHZ     
Within-subject effects 40 .475 1.5 .57 
Between subject effects  .407 1 .52 
 
Table 6.3: Results of longitudinal general linear model testing the effects of dependency 
ratio on indicators of nutritional status. (Control for age, sex, and weaning status; within-
subject effects adjusted using Greenhouse Geisser method). 
 
 
 N F d.f. p-value< 
HAZ     
Within-subject effects 40 .683 2 .51 
Between subject effects  6.46 1 .01 
WAZ      
Within-subject effects 40 .350 1.8 .69 
Between subject effects  4.67 1 .03 
WHZ     
Within-subject effects 40 .552 1.5 .532 
Between subject effects  .560 1 .459 
 
Table 6.4: Results of longitudinal general linear model testing the effects of total household 
size on nutritional status. (Control for age, sex, and weaning status; within-subject effects 
adjusted using Greenhouse Geisser method). 
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 N F d.f. p-value< 
HAZ     
Within-subject effects 40 1.34 2 .26 
Between subject effects  3.89 1 .05 
WAZ      
Within-subject effects 40 .973 1.8 .37 
Between subject effects  .001 1 .96 
WHZ     
Within-subject effects 40 .795 1.4 .42 
Between subject effects  2.42 1 .12 
 
Table 6.5: Results of longitudinal general linear model testing the effects of adult sex ratio 
(male/female) on indicators of nutritional status. (Control for age, sex, and weaning status; 
within-subject effects adjusted using Greenhouse Geisser method). 
 
 
6.1.2.3 Relative wealth 

The effects of wealth on patterns of child growth were tested using the derived wealth 

measure described earlier (see 2.3.2.1). Although not statistically significant in all cases, 

wealth ranking did have an effect on growth scores, with a trend toward lower WAZ and 

WHZ scores and significantly lower HAZ scores among poorer households (Table 6.6; 

Figure 6.7). 

This is an interesting result, because previous research among Datoga indicated that 

wealth was not a factor in nutritional trends (Sellen 1995, 2003). The discrepancy in patterns 

of growth could be related to differences between relative wealth estimations. Sellen used a 

relative wealth measure based on the ratio of livestock in the domestic herd to consumers 

resident in the household, whereas this study examined wealth using a derived wealth 

measure that included information outside of livestock holdings. However, if the data on 

child growth patterns are compared using Sellen’s method, the results still show trends 

towards poorer WAZ and WHZ scores and significant differences in HAZ based on wealth 

classification (Table 6.7). This could indicate that the increased marginalization of Datoga in 
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the 10-15 years since Sellen’s research and associated breakdown in safety nets for the very 

poor has led to increased health disparities between wealth categories. It is also possible that 

there are regional variations in growth patterns. However, earlier studies show very little 

spatial variation in young child growth patterns among Datoga living in the Eyasi basin.  

 

 

Figure 6.7: Mixed longitudinal profile of length for age growth scores for children by wealth 
ranking (N=40). 
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 N F d.f. p-value< 
HAZ     
Within-subject effects 40 .376 4 .82 
Between subject effects  3.67 2 .03 
WAZ      
Within-subject effects 40 .509 2 .60 
Between subject effects  2.81 2 .07 
WHZ     
Within-subject effects 40 .709 2 .49 
Between subject effects  .271 2 .76 
 
Table 6.6: Results of longitudinal general linear model testing the effects of wealth on 
indicators of nutritional status using derived wealth measure. (Control for age, sex, and 
weaning status; within-subject effects adjusted using Greenhouse Geisser method). 
 

 N F d.f. p-value< 
HAZ     
Within-subject effects 40 1.83 2.1 .16 
Between subject effects  4.34 1 .04 
WAZ      
Within-subject effects 40 1.09 1.8 .33 
Between subject effects  3.13 1 .08 
WHZ     
Within-subject effects 40 .861 1 .36 
Between subject effects  .292 1 .59 
 
Table 6.7: Results of longitudinal general linear model testing the effects of wealth on 
indicators of nutritional status using TLU/CU (after Sellen 2003). (Control for age, sex, and 
weaning status; within-subject effects adjusted using Greenhouse Geisser method). 
 
 
6.1.2.4 Seasonality 

There were no clear links between seasonality and patterns of nutrition, with the 

exception of a general trend toward lower WAZ scores during the dry season (Table 6.9; 

Figure 6.8). This is not entirely surprising given the changes in diet and maternal care that 

occur during this season. In fact, the data suggest that seasonal fluctuations in nutritional 

status are more the result of infection than changes in available food supply. This is 
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substantiated by the significant association between average HAZ and WAZ scores and the 

total number of illness events among children (HAZ: Spearman’s R=.415, p=.00, 2-tailed, 

n=40; WAZ: Spearman’s R=.345, p=.02, 2-tailed, n=40). 

 

Figure 6.8: Mixed longitudinal profile of weight for age growth scores for children by 
season (N=40). 
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 N F d.f. p-value< 
HAZ     
Within-subject effects 40 1.52 2 .22 
Between subject effects  .012 1 .91 
WAZ      
Within-subject effects 40 2.37 1.9 .10 
Between subject effects  .004 1 .95 
WHZ     
Within-subject effects 40 .211 1.5 .74 
Between subject effects  .233 1 .63 
 
Table 6.8: Results of longitudinal general linear model testing the effects of seasonality on 
indicators of nutritional status. (Control for age, sex, and weaning status; within-subject 
effects adjusted using Greenhouse Geisser method). 
 
 
6.1.2.5 Herd production 
 

The effects of herd production on child nutritional status were examined using several 

measures including the ‘subsistence ratio’ of the household (TLU/RA), and the ratio of milk 

cows to adult females. These two measures were used because they provide information on 

the balance between herd production and household production, and women’s workloads. 

The milk cow to female ratio also provides a sense of the extent to which dairy resources 

(i.e. milk, ghee, etc.) may be available to each mother.  

Although very few statistically significant results were identified, there was a clear trend 

toward better growth scores among children in households with higher subsistence ratios 

and milk cow to adult female ratios (Table 6.10-6.11; Figure 6.9, 6.10). Differences between 

growth measures among children in these categories is likely the result of both increased 

food availability and the effects of increased pastoral production. 
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Figure 6.9: Mixed longitudinal profile of weight for age growth scores for children by 
subsistence ratio. Higher subsistence ratios indicate more TLU per reference adult (N=40). 
 
 

 
Figure 6.10: Mixed longitudinal profile of weight for age growth scores for children by milk 
cow/adult human female ratio (N=40). 
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 N F d.f. p-value< 
HAZ     
Within-subject effects 40 2.02 2.1 .13 
Between subject effects  4.57 1 .03 
WAZ      
Within-subject effects 40 .992 1.8 .37 
Between subject effects  3.37 1 .07 
WHZ     
Within-subject effects 40 .167 1.5 .78 
Between subject effects  .252 1 .61 
 
Table 6.9: Results of longitudinal general linear model testing the effects of herd production 
(TLU/RA) on indicators of nutritional status. (Control for age, sex, and weaning status; 
within-subject effects adjusted using Greenhouse Geisser method). 
 
 
 N F d.f. p-value< 
HAZ     
Within-subject effects 40 .433 2 .65 
Between subject effects  2.68 1 .11 
WAZ      
Within-subject effects 40 .491 1.8 .60 
Between subject effects  1.77 1 .19 
WHZ     
Within-subject effects 40 1.18 1.5 .30 
Between subject effects  .103 1 .75 
 
Table 6.10: Results of longitudinal general linear model testing the effects of herd 
production (milk cow/female ratio) on indicators of nutritional status. (Control for age, sex, 
and weaning status; within-subject effects adjusted using Greenhouse Geisser method). 
 
 
6.1.2.6 Other variables 

Perceived food security was another interesting variable that showed a significant 

relationship to patterns of growth among children, with significantly lower height for age 

scores among children in households that identified as having food insecurity (Table 6.12; 

Figure 6.11). 
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Figure 6.11: Mixed longitudinal profile of weight for age growth scores for children by 
household food security status (N=40). 
 
 
 N F d.f. p-value< 
HAZ     
Within-subject effects 40 .494 2 .61 
Between subject effects  4.36 1 .04 
WAZ      
Within-subject effects 40 2.73 1.79 .07 
Between subject effects  .072 1 .79 
WHZ     
Within-subject effects 40 .621 1.4 .49 
Between subject effects  3.28 1 .07 
 
Table 6.11: Results of longitudinal general linear model testing the relationship between 
food security and indicators of nutritional status. (Control for age, sex, and weaning status; 
within-subject effects adjusted using Greenhouse Geisser method). 
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6.2 Patterns of illness among Datoga infants 

Patterns of illness were examined by looking at the total number of illness events, the 

average number of days ill/per illness event, and reported illness severity for children during 

their participation in the study. Changes in basal temperature readings were also used as an 

indicator of potential active infection. 

6.2.1 Overal l  pat t erns  o f i l ln ess  

There were no statistically significant differences in the total number of illnesses by age 

category (Kruskal Wallis Chi2=1.91, p=.58, df=3, n=40), however there was a trend towards 

a higher frequency of illness as the child aged (Figure 5.12). There were no significant 

differences in illness frequency by weaning status or sex (weaning status: Mann Whitney U=-

.863, p=.38, 2-tailed, wean=10, not weaned=30); Sex: Mann Whitney U=-1.73, p=.08, 2-

tailed, boys=6, girls=34). 
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Figure 6.12: Box plot of total number of reported illness events by age category for 
children.  
 
 
6.2.2 Household fac tors  that  act  to in crease  r i sk for poor health 

6.2.2.1 Marital status 

Marital status did not appear to have a significant effect on patterns of illness among 

children. There were no significant differences in the total number of illnesses reported 

(Kruskal-Wallis Chi2=1.18, p=.72, df=3, n=40), the average length of illness events (Kruskal 

Wallis Chi2=4.34, p=.22, df=3, n=40), or the reported severity of the event (Kruskal Wallis 

Chi2=3.62, p=.30, df=3, n=40). There were also no significant differences in mean basal 

temperature for the infants (Kruskal Wallis Chi2=6.46, p=.09, df=3, n=40). 

6.2.2.1 Household composition 

Household composition also seemed to have little effect on patterns of illness. The total 

size of household did not show any effect on the total number of illnesses reported, nor did 
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dependency ratio or the ratio of adult males to adult females in the house  (Table 6.13). 

Average days ill were also not influenced by household composition (Table 6.14), nor were 

the reported severity of illnesses (Table 6.15). Measures of infant/young child basal 

temperature also showed no correlation to household composition (not shown). These 

results are a bit surprising, it would be expected that households with more individuals 

would have a greater chance of passing on infections (i.e. parasitic infections, scabies) 

between household members. However this did not appear to be the case among the 

households in this study. 

 

 N R= p-value< 
Total household size 40  .037 .81 
Dependency ratio 40 -.015 .92 
Male/female ratio 40  .173 .28 
 
Table 6.12: Results of Spearman’s correlation between household variables and total 
number of illnesses reported by women (2-tailed analyses). 
 
 
 N R= p-value< 
Total household size 40  .044 .78 
Dependency ratio 40 -.002 .98 
Male/female ratio 40  .246 .12 
 
Table 6.13: Results of Spearman’s correlation between household variables and average 
number of days the child was ill (2-tailed analyses). 
 
 
 N R= p-value< 
Total household size 40 .074 .65 
Dependency ratio 40 .031 .85 
Male/female ratio 40 .117 .46 
 
Table 6.14: Results of Spearman’s correlation between household variables and reported 
illness severity (2-tailed analyses). 
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6.2.2.3 Relative wealth 
 

There also appeared to be no association between household wealth and total number of 

illness events (Kruskal Wallis Chi2=.860, p=.61, df=2, n=40), average days ill (Kruskal Wallis 

Chi2=.172, p=.91, df=2, n=40), or reported illness severity (Kruskal Wallis Chi2= .092, 

p=.95, df=2, n=40) based on the derived wealth indicator. Again, basal temperature showed 

no correlation with wealth ranking. 

6.2.2.4 Seasonality 

Season showed very little association with the total number of illness events (Mann 

Whitney U=.527, p=.59, 2-tailed, dry=26, rains=14), the average number of days ill (Mann 

Whitney U=-.909, p=.36, 2-tailed, dry=26, rains=14), or illness severity (Mann Whitney 

U=.545, p=.58, 2-tailed, dry=26, rains=14). It did however show a significant relationship to 

changes in basal temperature (Mann Whitney U=3.80, p=.00, 2-tailed, dry=26, rains=14), 

with higher temperatures identified during the rainy season.  This makes sense in relations to 

patterns of illness between seasons. There were many more reported cases of malaria during 

the rains (33% of reported illnesses) than during the dry season (18% of reported illnesses).  

6.2.2.5 Herd production 

Total illness events showed no relationship to either the subsistence ratio (Spearman’s 

R=.214, p=.18, 2-tailed, n=40), or the ratio of milk cows to adult women (Spearman’s 

R=.215, p=.18, 2-tailed, n=40). The average number of days ill and illness severity also 

showed no relationship to herd production ratios (Table 6.16). 
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  Days ill Illness severity 
 N R= p-value< R= p-value< 
Subsistence ratio 40 .207 .19 .072 .65 
Milk cow/female adult ratio 40 .037 .81 .126 .43 
 
Table 5.15: Results of Spearman’s correlation between herd production ratios, average 
number of days ill, and reported illness severity (2-tailed analyses). 
 
 
6.2.2.6 Other variables 

Given that very few of the household variables show a correlation with patterns of 

illness it is important to examine other variables that may influence patterns of child health. 

One variable that showed a link with the average length of illness was the sex of the infant 

(Mann Whitney U=-2.94, p=.01, 2-tailed, males=6, females=34), with females showing 

longer bouts of illness than males. Girls also showed higher mean basal temperature readings 

than boys (Mann Whitney U=-1.95, p=.05, 2-tailed, males=6, females=34). 

The average basal temperature of the infant was also related to supplementation age, 

with earlier ages at supplementation associated with higher mean temperatures (Spearman’s 

R=.378, p=.01, 2-tailed, n=40). Weaning status also showed significant differences in 

temperature, with weanlings showing higher mean temperatures than unweaned infants 

(Mann Whitney U=-1.82, p=.05, 2-tailed, unweaned=30, weaned=10). Finally, the strategy 

that the mother used to gain cash income showed a significant relationship with basal 

temperature, (Mann Whitney U=2.33, p=.01, 2-tailed, sell food=35, borrow money=5), with 

infants of mothers who relied solely on borrowed resources (income, food) showing higher 

mean temperatures. There are several reasons for this link between cash income and illness 

status. There are a number of factors that may be influencing the link between morbidity and 

households resources. The link between illness status and resources may be indirectly related 
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to patterns of treatment. Children with fewer treatment events appear to show higher 

prevalence of illness among Datoga children, and poorer mothers seek treatment at a much 

lower frequency than wealthier mothers. Higher rates of morbidity may also link to patterns 

of undernutrition, children from households where women borrow money and food for a 

majority of the resources for caring for and feeding children show lower growth scores than 

children from other households. This will be covered in more depth in later chapters. 

 

6.3 Patterns of hemoglobin among Datoga infants 

6.3.1 Overal l  pat t erns  o f hemoglobin  

Boys showed lower hemoglobin levels for a majority of the study (Figure 6.15 and 6.16). 

Although hemoglobin status was not significantly different between unweaned and weaned 

children, there was a trend towards weaned children showing lower hemoglobin levels 

(Figure 6.17).  
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Figure 6.13: Mixed longitudinal diagram of changes in hemoglobin with age (N=40). 
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Figure 6.14: Mixed longitudinal profile of hemoglobin levels (g/dl) for children by sex 
(N=40). 
 

 

Figure 6.15: Mixed longitudinal profile of hemoglobin levels (g/dl) for children by weaning 
status (N=40). 



  162 

 

6.3.2 Household fac tors  that  act  to in crease  r i sk o f  low hemoglobin  
 
6.3.2.1 Marital status 

No statistically significant results were identified when hemoglobin levels were compared 

by marital status (Table 6.16). However, there was a trend toward higher hemoglobin levels 

among first wives, and lower levels among single wives.  

 

 N F d.f. p-value< 
Hb (g/dl)     
Within-subject effects 40 1.40 8.5 .19 
Between subject effects 40 1.51 3 .22 
 
Table 6.16: Results of longitudinal general linear model testing the effects of marital status 
on hemoglobin levels. (Control for age, sex, weaning status; within-subject effects adjusted 
using Greenhouse Geisser method). 
 
 
6.3.2.2 Household composition 

Household composition did not show statistically significant differences by hemoglobin 

levels (Table 6.17-6.18). However, there were trends toward higher mean hemoglobin levels 

in smaller households, households with more adults, and among households with more 

females (Figure 6.18). These patterns do not seem to link to patterns of wealth, however it is 

possible that households with either more adult members or more adult females are better 

able to buffer children from nutritional stress.  
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Figure 6.16: Mixed longitudinal profile of hemoglobin levels (g/dl) for children by 
dependency ratio (N=40). 
 
 
 N F d.f. p-value< 
Hb (g/dl)     
Within-subject effects 40 .644 2.8 .58 
Between subject effects 40 .416 1 .52 
 
Table 6.17: Results of longitudinal general linear model testing the effects of household size 
on hemoglobin levels. (Control for age, sex, weaning status; within-subject effects adjusted 
using Greenhouse Geisser method). 
 
 
 N F d.f. p-value< 
Hb (g/dl)     
Within-subject effects 40 .529 2.8 .65 
Between subject effects 40 2.90 1 .09 
 
Table 6.18: Results of longitudinal general linear model testing the effects of dependency 
ratio on hemoglobin levels. (Control for age, sex, weaning status; within-subject effects 
adjusted using Greenhouse Geisser method). 
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 N F d.f. p-value< 
Hb (g/dl)     
Within-subject effects 40 1.24 1 .27 
Between subject effects 40 .764 1 .38 
 
Table 6.19: Results of longitudinal general linear model testing the effects of adult 
male/female sex ratio on hemoglobin levels. (Control for age, sex, weaning status; within-
subject effects adjusted using Greenhouse Geisser method). 
 
 
6.3.2.3 Relative wealth 

There were no statistically significant associations between wealth ranking and 

hemoglobin status among children (Table 6.20). However, there is a trend toward lower 

hemoglobin levels among wealthier households (Figure 6.19). This is an interesting trend 

because household food availability and patterns of treatment are higher among wealthier 

households. Sources of food in wealthier households also contain more iron (dairy products, 

eggs etc.). One possible source for this difference in hemoglobin status is parasitic infection. 

Wealthier households and households with higher number of cattle showed higher rates of 

helminth infection than did poorer households in the study.   

 

 N F d.f. p-value< 
Hb (g/dl)     
Within-subject effects 40 1.45 5.8 .20 
Between subject effects 40 .663 2 .52 
 
Table 6.20: Results of longitudinal general linear model testing the effects of derived wealth 
ranking on hemoglobin levels. (Control for age, sex, weaning status; within-subject effects 
adjusted using Greenhouse Geisser method). 
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Figure 6.17: Mixed longitudinal profile of hemoglobin levels (g/dl) for children by derived 
wealth ranking (N=40). 
 
 
6.3.2.4 Seasonality 

Although mean hemoglobin levels did not vary significantly between seasons there was a 

significant difference in patterns of hemoglobin within seasons (Table 6.22). In particular 

there is a dip in the dry season in the fourth measure (December 2005) (Figure 6.20). It is 

likely that this is related to food availability rather than illness, because it appears when the 

short rains failed, and food availability was at its lowest. No milk was available, women were 

still traveling long distances to graze animals and mothers were consistently concerned about 
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food security and the ability to feed infants.16 In fact, 30% of the households surveyed at this 

time were concerned about food security.17 

 

 
Figure 6.18: Mixed longitudinal profile of hemoglobin levels (g/dl) for children by season 
(N=40). 
 
 
 N F d.f. p-value< 
Hb (g/dl)     
Within-subject effects 40 7.42 3 .00 
Between subject effects 40 .050 1 .82 
 
Table 6.21: Results of longitudinal general linear model testing the effects of seasonality on 
hemoglobin levels. (Control for age, sex, weaning status; within-subject effects adjusted 
using Greenhouse Geisser method). 
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6.3.2.5 Herd production 
 

No significant relationships were identified between herd production ratios and 

hemoglobin levels among children (Tables 6.23-6.24).  

 

 N F d.f. p-value< 
Hb (g/dl)     
Within-subject effects 40 .261 2.8 .84 
Between subject effects 40 .464 1 .50 
 
Table 6.22: Results of longitudinal general linear model testing the effects of subsistence 
ratios on hemoglobin levels. (Control for age, sex, weaning status; within-subject effects 
adjusted using Greenhouse Geisser method). 
 
 
 N F d.f. p-value< 
Hb (g/dl)     
Within-subject effects 40 1.07 2.9 .36 
Between subject effects 40 .230 1 .63 
 
Table 6.23: Results of longitudinal general linear model testing the effects of milk cow/adult 
female ratios on hemoglobin levels. (Control for age, sex, weaning status; within-subject 
effects adjusted using Greenhouse Geisser method). 
 

6.4 Conclusion 
 

• What are the critical periods within early childhood where interactions between 
household production, nutrition, and health status increase the vulnerability of 
Datoga infants? 

 
The goal of this chapter was to use a lifespan perspective to provide an overview of child 

growth and development among the Datoga. As part of this objective the chapter examined 

child health and development from pregnancy through early childhood, examining the 

variables that interact to create patterns of poor health among children. There are several 

conclusions about the interactions between household production, nutrition, and health 

status that can be drawn from this data. First, Datoga children in this study show a trend 
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toward decreasing nutritional status. A significant portion of the sample was undernourished 

in comparison to reference populations (WHO 2000). Many of the children showed markers 

for undernutrition in more than one category (e.g. height for weight and weight for age). 

There are several variables that seem to interact to create patterns of poor health among 

Datoga children. One of these variables is weaning status, with weanlings showing poor 

growth scores as well as lower hemoglobin levels when compared to unweaned infants. A 

second factor is season. Although not directly related to measures, seasonality interacted 

with a number of variables such as food security and patterns of illness to create disparities 

in health among children. Finally, poverty seems to be a risk marker for Datoga infants, with 

poorer children showing lower growth scores, including particularly low scores among the 

children of women that rely on borrowing resources for survival.  

Despite these interacting variables, there were no clear ‘critical periods’ for child health. 

It appears that these variables combine and have a cumulative effect that acts over time to 

erode child health. This makes sense from a developmental epidemiology perspective if we 

consider the collective effect of the interaction between disease ecology, caretaking patterns, 

food availability, and infant biology. Patterns of variation in human development have an 

effect not just on long-term health, but also on the intervening biological adjustments that 

mediate those outcomes.  

Poverty is an important risk marker to examine however, because the poor health 

patterns associated with low wealth are not simply based on lack of economic resources. 

Social resources and capital are also changing in the region, especially with the increased 

marginalization of Datoga households in the Eyasi basin. Among pastoral populations these 

social networks are commonly used to help buffer the household in times of food insecurity. 
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For example, wealthy households may ‘sponsor’ a poorer household by sharing cattle or 

providing food. Nowadays, as households lose livestock, they become more food insecure 

due to both the loss of animal byproducts that can be utilized for food and the cash from 

commercial offtake that can be used to purchase food and other products (Sieff 1995). 

Simultaneously, the social networks upon which Datoga rely for borrowing both food and 

animals are shrinking, leaving a few wealthy households trying to redistribute resources 

among a number of increasingly dependant poorer households. Thus, marginalization is 

impacting child health patterns partially through its effect on social networks and economic 

production. 
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CHAPTER 7: MATERNAL PERCEPTIONS OF VULNERABILITY AND 
BIOLOGICAL INDICATORS OF POOR CHILD HEALTH 

 
 

Chapter 6 provided a description of the basic patterns of growth among Eyasi Datoga 

children, and identified the periods that are more risky for infant health. This chapter begins 

to answer the hypotheses posited at the beginning of the manuscript by examining the 

synchrony between maternal perceptions of infant well-being, biological indicators of poor 

health, and the cumulative effects of these variables on patterns of health and resilience 

among infants. An examination of the correspondence between maternal perceptions of 

child well-being and the “biomedical” state of the child is important, because the extent to 

which culturally appropriate responses correspond in a suitable manner to episodes of 

biological vulnerability will ultimately determine both the resilience of the mother-infant 

dyad and the fitness outcome of a particular behavior. Research among Eyasi Datoga also 

indicates that women are keenly sensitive to the cultural and environmental factors that 

create vulnerability in fertility and infant health outcomes (Blystad 1999; Sellen 1995; Blystad 

et al. 2007). Therefore, the data in this chapter is designed to test the hypothesis that 

maternal perceptions of infant vulnerability among Datoga women correlate closely with 

biological measures of poor health as measured by nutrition, development, and health status, 

and that this synchrony between maternal perceptions and infant health has a positive effect 

on longitudinal measures and overall patterns of child health.  
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7.1 Vulnerability as a concept 

Vulnerability and harm are concepts that are used in a number of different ways, and 

concepts of vulnerability and risk vary across cultures. In general however, vulnerability 

refers to a feeling of susceptibility in relation to perceived dangers in the environment, which 

may or may not relate to actual risk for the occurrence of a harmful event (Engle et al. 1996; 

Nichter 2003). In this study, the concept of vulnerability is used to express the ways that 

Datoga mothers view risk for harm and suffering among children. Among Eyasi Datoga, 

vulnerability is complicated because it reflects not just the physical/emotional state of the 

child, but also maternal affect, and the social context of the situation. Women will often use 

the child’s health as an “idiom of distress” (after Nichter 2003) to express their personal and 

social concerns, often explaining not just the state of the child, but the entire situation 

surrounding the infant’s illness--including the mother’s perception of isolation in the 

community and witchcraft caused by other community members. 

7.1.1 Local concept s  o f harm 

This section begins with a discussion of harm and the information that women use to 

identify dangerous spaces for infants (both social and biological). In this sense, harm is used 

as a term to describe any factor that has the ability to cause poor health among children, 

whether by sickness or injury. Perceived risk is the concern that a particular harm event will 

occur. Data on categories of harm, and risk for specific events among children were 

collected during household interviews as well as focus group sessions. 

7.1.1.1 General categories of harm 

There are several broad categories that women use to identify aspects of the 

environment that are dangerous for children. Datoga generally make a distinction in illness 
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categories between what are called geyooda Aseeta, or “illnesses of God” and geating siida, or 

“illnesses of Man.” Geyooda Aseeta are similar to those identified in biomedical illness 

categorizations and include malaria, respiratory ailments, and diarrheal illnesses (Blystad 

2000, Blystad and Rekdal 2003). Women in the study would commonly identify geyooda Aseeta 

by symptom or category, without going into much detail on the cause of the illness. It was 

normally assumed that these illnesses were simply common in the environment and thus 

required little explanation.  

Geating siida are unique from geyooda Aseeta because they are diseases commonly 

associated with witchcraft, cursing, and neabooda, or ritual pollution. Although rare, witchcraft 

is a source of concern among many mothers, and men and women in the village would often 

tell me that the threat from witchcraft and the potential for ritual pollution was increasing 

because social networks were failing and people were not maintaining the appropriate rituals 

to protect the Datoga.  This is a point that Blystad also noted during her research, “[Datoga] 

consider themselves to have few witches, but witchcraft is nonetheless said to cause 

increasing harm to the health and prosperity of individuals, animals, and plant life” (Rekdal 

and Blystad 2003: 632).  

A particular concern that relates to witchcraft and causes distress among Eyasi Datoga 

mothers is uchawi or “evil eye.” A person staring at another individual, with bad intentions, is 

considered uchawi. Datoga often identify that infants and pregnant women are considered 

more susceptible to uchawi because of their vulnerable nature (Blystad 2000).  Women in this 

study would consistently comment about the threat of uchawi from strangers and people 

from other groups like the Iramba and Sumburu. In fact, one woman even described an 

experience that occurred with a visitor while delivering her child: 
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“ …she was staring at me when I was in labor. I didn’t want her there—she didn’t 
have children. She always had troubles with children. I knew she was causing me 
problems.” 
 

The person that this woman is referring to was a guest at the house when the mother 

was pregnant and had inadvertently come into the room while the mother was giving birth. 

Although the woman was ushered out, and appropriate actions were taken to reduce the 

potential spiritual ramifications of the event, the mother said that she always considered this 

child to be “weaker” than her other children. 

This quote also illustrates one of the interesting things about descriptions of geating siida, 

the background that normally accompanies a person’s description of an experience of 

witchcraft. Unlike geyooda Aseeta discussions of illnesses caused by witchcraft normally 

include some detailed aspect of the relationship between the individual who is causing the 

illness and the person who is suffering.  

Cursing among Eyasi Datoga is also considered geating siida but it is a different 

phenomenon from witchcraft because it relates to individuals that break social norms 

(Blystad 2000). Curses commonly occur with individuals who fail to follow fundamental 

Datoga norms of respect (especially relating to fertility and pregnancy), and are commonly 

carried out by male or female meetings after the individual is given opportunities to change 

their behavior (Blystad 2000; Blystad et al. 2007). Children are not often included into these 

curses, generally because they are considered too young to follow social norms. However, 

curses still have the ability to affect household and child health, because of the social 

isolation that occurs with the event, and the fear of “spreading” the curse by interacting with 

a cursed individual (Blystad et al. 2007).  
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The concepts of geyooda Aseeta and geating siida also overlap in some ways. For example, 

an illness such as a respiratory infection can be associated with uchawi when it is assumed that 

the length or the severity of infection is caused by the ill will of another individual. It is not 

that the primary cause of the illness is due to witchcraft, but the exacerbation of normal 

symptoms is caused by ill intentions (similar to Evans-Pritchard’s 1937 description of the 

interaction of witchcraft and bad luck among the Azande). Each category has its own unique 

set of “risks” which often overlap to create harm. 

7.1.1.2 Accidents 

Women also identified a third category of risks for children that involved perceived 

vulnerability to matukio, or accidents. In general, this category included older children and 

children that were at particularly “mobile” stages of development, such as crawling or 

walking (ghafaji). These stages were seen as more dangerous because they were times when 

the child could either get lost, accidentally fall into a fire, or get into other dangerous 

situations.  

7.1.2 Concept s  o f  vu lnerabi l i t y among Datoga mothers  

There are a suite of behavioral, physical, and developmental cues that women use to 

identify “vulnerable” children including patterns of illness, changes in behavior/physical 

state (such as becoming more tired/pale, and “going backwards”), and certain stages of 

development that are considered more risky. Women also differentiate between overall 

vulnerability, called mnyonge or “weakness” and specific episodes of vulnerability called 

unyongofu or “weariness.” Mnyonge is best identified as a ‘trait-based vulnerability’ (Nichter 

1987, 2003), where the child is recognized as having a “weak constitution” and is generally 

more vulnerable to harm. Mnyonge among Datoga children was commonly described in 
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association with events during pregnancy and labor, such as witchcraft (uchawi), severe illness 

during pregnancy, or maternal contact with an individual who was ritually impure (siida 

badeya).  

Unyongofu is best characterized as a ‘state-based vulnerability’ (Nichter 2003) where the 

coalescence of specific factors is considered to make the child more vulnerable to harm. For 

example, a child that had been subjected to evil-eye, might have a greater risk of illness or 

accident because of the association with witchcraft, not because the child was considered 

weak in general (although categories of mnyonge and unyongofu do overlap and interact). 

Unyongofu was considered an episodic reversible state, whereas mnyonge was considered to be 

an overall characteristic of the child. It should also be noted that these concepts are different 

from the concepts of nyalooda (infertility), suurhuuda (malpresentation), and saleahooga (twins), 

which are each considered a source of danger to fertility (Blystad 2000). Weak children are 

not considered harmful to others, simply more vulnerable to the hazards in their 

environment.18 

Women also identified variations in the extent to which the child could be vulnerable to 

outside sources of harm. There was no specific characteristic of “strength” or ngovu that was 

universal, however certain children were considered ngovu and were seen as less likely to have 

problems. Conversely, other children were considered incredibly vulnerable. Children that 

were considered mnyonge sana (very weak) included children that had expressed listless 

behavior, lack of appetite, and weight loss for a considerable amount of time (several weeks 

to several months). Mothers also identified children that “went backwards,” kuenda nyuma or 

stalled in development. Children that “went backwards” and children that were mnyonge sana 

were considered especially sensitive to harmful events.  
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For the analyses in this chapter, the concepts of mnyonge and unyongofu are compared to 

biological measures of the child, to identify the extent of synchrony between maternal 

perceptions of infant state and the biological indicators of poor health. In this case, the 

presence/absence of mnyonge/unyongofu, and frequency of maternal reports about 

mnyonge/unyongofu are compared to longitudinal growth measures for children, hemoglobin 

levels, and total number of febrile events. 

The use of mnyonge/unyongofu is also compared to data on perceived food security 

collected among mothers between October-November 1995, to estimate the extent to which 

perceptions of child vulnerability are related to maternal affect and concerns about 

household vulnerability. A strong positive correlation has been shown between maternal 

perceptions of food security among Datoga and anxiety and depression scores on the 

Hopkins Symptom Checklist (HSCL) (Pike and Patil 2006; Hadley and Patil 2006, 2008). 

Thus, it was hoped that responses about food security could provide a barometer of 

maternal anxiety (albeit indirect), which has the potential to be used to examine the 

interactions between maternal affect and caretaking.  

 

7.2 Synchrony between maternal perceptions of vulnerability and biological risk 

This section examines the synchrony between maternal perceptions of infant 

vulnerability, the frequency of maternal reports of mnyonge (weakness) and unyongofu 

(weariness) and biological indicators of risk for poor health. The term synchrony is being 

used specifically because there is feedback between maternal perceptions of vulnerability and 

the biological state of the infant, and situations that cause the mother and infant to be 

significantly out of sync can have long-term consequences. For example, incremental 
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changes, such as changing the timing of supplementation or weaning can have a dramatic 

impact on the trajectory of infant development and later resiliency (Leckman et al. 2003; 

Montgomery 2006).  

The data in this section is designed to examine the hypothesis posited at the beginning 

of the chapter and examine the extent to which maternal perceptions of vulnerability overlap 

with biological measures for poor health. This section also examines whether the synchrony 

between maternal perception and biological measures helps to improve the health of 

children, by examining changes in longitudinal growth scores and hemoglobin measures for 

positive differences between children that are identified as vulnerable during a poor health 

event and those who are not. 

7.2.1 Frequency o f  mnyonge  and unyongofu  among Datoga chi ldren  

Before launching into a discussion of maternal perception and synchrony between 

biological markers and maternal awareness it is important to take a step back and examine 

the factors that influence maternal perceptions of vulnerable children. This section provides 

the basic information on children with mnyonge and unyongofu, and identifies some of the 

factors associated with the identification of vulnerability among Datoga children. 

7.2.2.1 Mnyonge (weakness) 

Eleven children were identified as mnyonge at the beginning of the study (Table 7.1). 

Perceptions of mnyonge were associated with small size at birth (Spearman’s R=.318, p=.04, 

2-tailed, n=11), weakness during pregnancy (Spearman’s R=.245, p=.05, 2-tailed, n=11), and 

whether the child cried at birth (Spearman’s R=.291, p=.05, 2-tailed, n=11).  
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Age category Males Females Total 
0-5.9 mos. 0 1 1 
6-11.9 mos. 0 1 1 
12-17.9 mos. 1 3 4 
18-23.9 mos. 2 3 5 
 
Table 7.1: Age and sex of infants identified as mnyonge (weak) at the beginning of the study 
(N=11). 
 
 

Several household variables also showed a relationship with mnyonge including marital 

status, where first and third cowives were more likely to identify the child as vulnerable. 

Household resources also showed a relation to perceptions of mnyonge, with lower amounts 

of available cash and lower amounts of food associated with identification of vulnerability 

(Table 7.2). The relationship between mnyonge and available resources is interesting because 

of the potential link it provides between perceptions of household vulnerability and 

perceptions of the well-being of the child. 

 

 N R= p-value< 
Cowife status 11 .313 .04 
Available cash (household) 11 .291 .05 
Available calories (Kcal/CU) 11 .366 .01 
 
Table 7.2: Results of Spearman’s correlation between identification of mnyonge and 
significant household variables (2-tailed analyses).  
 
 

When the health of mnyonge children is compared to other children there is a non-

statistically significant trend for the mnyonge children to have lower growth (HAZ, WAZ, and 

WHZ) scores over time, which is most evident in height for age scores (Figure 7.1). 

Differences in hemoglobin levels were statistically significant (Table 7.3), and also showed 

much lower hemoglobin scores among mnyonge children (Figure 7.2). This indicates that there 
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is some synchrony between maternal perceptions of infant well-being and the biomedical 

status of the child. 

 

 

Figure 7.1: Mixed longitudinal profile plot of mean HAZ scores over the six longitudinal 
measures for children initially identified by the mother as mnyonge and those that were not 
(N=40). 
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Figure 7.2: Mixed longitudinal profile plot of mean hemoglobin levels (g/dl) over the six 
longitudinal measures for children initially identified by the mother as mnyonge and those that 
were not (N=40). 
 
 
Hemoglobin (g/dl) N F d.f. p-value< 
Within-subject effects 40 3.15 2.7 .03 
Between subject effects  18.6 1 .00 
 
Table 7.3: Results of longitudinal general linear model comparing hemoglobin levels (g/dl) 
for children identified as mnyonge to those who were not (Control for age; within-subject 
effects adjusted using Greenhouse Geisser method). 
 
 
7.2.1.2 Unyongofu (weariness) 

There were 203 episodes of unyongofu recorded during the study, with an average of five 

episodes per child and a range between three to six episodes (Table 7.4). The total number 

of unyongofu episodes was related to several variables including the illness status of the child 

(Mann Whitney U=-1.94, p=.05, 2-tailed, <3 illness events=18, >3 illness events=22), with 
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children that were ill more often also seen as unyongofu more frequently. Children that 

displayed tired/quiet behavior were also identified as vulnerable more frequently (Mann 

Whitney U=-1.88, p=.05, 2-tailed, not tired/quiet=17 tired/quiet=23). There were no 

specific maternal or household variables that correlated significantly with patterns of 

unyongofu among children. 

 

Age category Males Females Total 
0-5.9 mos. n/a 32 32 
6-11.9 mos. 10 48 58 
12-17.9 mos. 8 60 68 
18-23.9 mos. 11 34 45 
 
Table 7.4: Number of unyongofu (weary) episodes by of age and sex of infants (N=203 
episodes). There were no males in the 0-5.9 category during the study. 
 
 

When the health of children displaying unyongofu is compared with other children, again 

there are no statistically significant results for growth measures (results not shown), however 

there is a clear trend towards lower growth scores among children that are identified as 

unyongofu (Figure 7.3). Hemoglobin levels do not show and distinct or statistically significant 

trends in association with weariness. Nonetheless, it is clear from the data that women are 

relying on the perceived physical status of the child as a way to gauge risk. 
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Figure 7.3: Mixed longitudinal profile plot of mean HAZ scores over the six measures for 
children identified by the mother as unyongofu and those that were not (N=40). 
 
 
7.2.1.3 Specific forms of unyongofu 

Since Datoga have several different categories for harm, including illnesses caused by 

natural events (malaria, tuberculosis etc.) and illness caused by witchcraft, it was important to 

examine the extent to which these factors influenced perceptions of vulnerability. Thus, 

when a woman reported that a child was vulnerable, she was asked what she was the most 

concerned about affecting the child. The results of these reports indicated that there were 

two types of vulnerability associated with weariness, which correlated with the different 

illness categories mentioned earlier (‘illness of man’/‘illness of God’) (Figure 7.4). It is clear 

from the chart that the majority of concerns are associated with the vulnerability of the child 

to illness, however, 17% of reported unyongofu episodes were associated with witchcraft. 
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Figure 6.4: Percentage of total maternal reports regarding the vulnerability of children to 
specific forms of unyongofu (N=203 reports of vulnerability among 40 children). 
 
 
Frequency of concerns about vulnerability to “illnesses of God”  

There were 163 reports of vulnerability to illness among cases of unyongofu. Incidences of 

vulnerability to illness were associated with several factors including increased tired/quiet 

behavior among children (Mann Whitney U=-2.53, p=.01, not tired/quiet=23, 

tired/quiet=17), weaned children (Mann Whitney U=-2.07, p=.03, 2-tailed, not weaned=30, 

weaned=10), older children (Kruskal Wallis Chi2=10.08, p=.01, df=3, n=40), and children 

that were crawling (Mann Whitney U=1.99, p=.04, 2-tailed, crawling=15, not crawling=25).  

The association between crawling and illness was identified several times during interviews 

when mothers would state that they could not “keep things out of their [the children’s] 

mouths” once the child started crawling. So, the association between crawling and illness is 

less about mobility and more about the increased risk for consuming something that makes 

the child ill. The number of children in the house also showed a positive relationship to 

Biomedical illness 
Witchcraft 
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reports of vulnerability to illness, with the frequency of reports increasing as the number of 

children in the household increased (Spearman’s R=.403, p=.00, 2-tailed, n=40). 

Frequency of concerns about vulnerability to “illnesses of man” 

A second aspect of harm that was identified was the concern about infant vulnerability 

to geating siida. Mother identified illnesses attributed to geeting siida independently of other 

illnesses. Concerns about witchcraft were identified with less frequency than vulnerability to 

illness (N=35), but their impact on the well being of the household could be just as intense 

as a severe case of malaria. The social context of vulnerability to witchcraft was clear. Unlike 

with illness events, when the mother identified uchawi as the source of problems for the child 

they would also identify the individual that they thought was causing the problem, thus 

identifying the social aspect of the illness along with the biological symptoms.  

Cases of unyongofu identified with witchcraft were related to several variables including 

weakness during pregnancy, season (showing a higher frequency of witchcraft reports during 

the rainy season), child appetite loss, kuenda nyuma (developmental stalls) among children, 

and the absence of luxury items in the household (Table 7.5). So, whereas reports of risk for 

illness among children appears to be more closely related to child health and behavior, 

reports of vulnerability to witchcraft are associated with a number of environmental, 

maternal, and social characteristics, in addition to the state of the child. 
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 U p-value<  N 
Weakness during pregnancy -2.05 .03 Weak=15, Not weak= 25 
Season  1.90 .05 Dry=26, Rains=14 
Appetite loss (child) -2.49 .01 Appetite loss=11, No appetite loss=29 
Kuenda nyuma  4.26 .00 Yes=11, No =29 
Luxury items in house  2.21 .02 No luxury items=24, Luxury items=16 
 
Table 7.5: Mann Whitney U tests of variables associated with reports of witchcraft among 
unyongofu cases (2-tailed analysis). 
 
 
7.2.2 Synchrony be tween bio logi cal  indicators  and maternal concerns   
 

Synchronous events in this study are identified as specific points in time when the 

mother’s perception of unyongofu corresponds with particular biological measures of child 

health. In this case, the biological indicators are: (1) low hemoglobin levels (11g/dl: WHO 

threshold for mild anemia); (2) low HAZ, WAZ, and HWZ scores (<-1 s.d. below WHO 

references) as a risk indicator for poor nutritional status; and (3) febrile events (infant basal 

temperature > 99°F/37°C), as an indicator of active infection. Synchrony events were 

calculated by identifying each episode when the child showed one of the indicators of poor 

health (low growth scores, low Hb, febrile event), and comparing the episode to cases of 

unyongofu to identify whether vulnerability was reported for the child at the same time. Then 

the number of times a child did not show one of the indicators was compared to the number 

of times the mother said the child was not vulnerable. These synchrony events were then 

tabulated for each mother-infant pair to estimate the total number of times that the mother 

estimated that the child was unyongofu, when biological indicators also suggested poor health.  

7.2.2.1 Frequency of synchrony events 

The frequency of synchrony events between unyongofu and biological measures were 

examined in a number of ways. First, the basic synchrony between unyongofu and any of the 
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markers of poor health was examined. Then unyongofu events were compared to each of the 

specific biological measures, to identify whether some markers had a higher frequency of 

synchrony than others. The total number of synchronous events for each of these categories 

was tallied and compared to a suite of household, maternal, and child characteristics to 

identify which factors have the most influence on the synchrony between maternal 

awareness and child health (Table 7.6). 

 

Comparison Number of synchronous events 
Unyongofu/total anemia events, poor growth 
events (HAZ, WHZ, WAZ), and febrile events. 

 
N=190/240 or 79.1% 

Unyongofu/poor growth events N=168/240 or 70% 
Unyongofu/anemic events N=178/240 or 74.1% 
Unyongofu/febrile events N=54/240 or 22.5 % 
 
Table 7.6: Tests of the synchrony between maternal perception of vulnerability and 
biological indicators of poor health among children. 240 measures (6 per child) were 
recorded for children over the course of the study. 
 
 
Overall synchrony 

In general, there were 190 episodes of synchrony between reports of unyongofu and 

biological measures. This means that there was correspondence with 74.1% of the poor 

health events identified using biological markers, indicating that mothers do track biological 

vulnerability fairly closely.  

The variables that influenced the overall synchrony between maternal reports of unyongofu 

and biological measures included stalls in development among children, with children that 

stalled more frequently associated with higher numbers of synchronous events. Children that 

had started talking (coherently) were also associated with more synchronous events. This is 
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an interesting finding (although not surprising), because it indicates that as children begin to 

express themselves it becomes easier for mothers to identify vulnerability in association with 

poor health events (Table 7.7).  

 

 U p-value<  N 
Developmental stall -2.81 .02 Stall=11, No stalls=29 
Child talking -1.94 .05 No talk=20, Talking=20 
 
Table 7.7: Mann Whitney U tests of child-related variables associated with synchrony 
between unyongofu cases and all biological indicators of poor health (2-tailed analysis). 
 
 

Other variables that were correlated with patterns of general synchrony included 

maternal age, which showed older women identifying children in synchrony with biological 

measures more frequently. The adult sex ratio in the household also indicated a relationship 

with the total number of synchronous events, with mothers in households with more adult 

females showing higher frequencies of synchronous events. The age of the child had an 

influence on the frequency of synchronous events as well, with women synchronously 

identifying older children as vulnerable more often than younger children (Table 7.8). This is 

an interesting result, because there are a couple of factors that could be influencing this 

relationship: (1) as children age the mother and child grow together and it becomes easier for 

the mother to “read” the child, (2) as the child ages they are able to express themselves more 

clearly. The fact that mothers of children that can talk are more in sync with biological 

measures indicates that it is probably a combination of child development and maternal 

experience with the child. Finally, variables associated with household wealth, food 

availability and herd production did not show any relation to the total number of general 
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synchronous events, indicating that household labor demands may not have a strong 

influence on the interaction between the mother and the infant. 

 

 R= p-value< 
Maternal age  .307 .05 
Adult sex ratio (male/female) -.485 .00 
Child age  .492 .00 
 
Table 7.8: Results of Spearman’s correlation between the total number of synchrony events 
between unyongofu and all biological indicators of health, and selected maternal/household 
variables (N=40, 2-tailed analysis). 
 
 
Synchrony with growth events 

There were 168 synchronous events identified between maternal reports of unyongofu and 

episodes of poor growth among children. This meant that the prevalence of synchrony for 

this sample was 70%, again indicating a high correlation between maternal perception and 

biological indicators of child health. 

Several factors were identified that correlated with synchrony to growth indicators 

including the age of the child, again showing a higher frequency of synchrony as the child 

aged (Spearman’s R=.329, p=.03, 2-tailed, n=40). Several herd production variables also 

showed a negative correlation to synchrony between maternal perception of vulnerability 

and low growth scores, including the household subsistence ratio, consumer ratio, and 

production ratio (Table 7.9). Thus, as the ratio of livestock to people increases, the 

synchrony between maternal perceptions of vulnerability and indicators of poor growth 

decreases (Figure 7.5). This indicates that labor demand may influence the sensitivity of 

maternal response to cues from the infant. However, there was no correlation between the 

number of hours the mother was apart from the infant and the frequency of synchronous 
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events (even when controlled for seasonality). Examinations of wealth ranking also indicated 

no relationship to patterns of synchrony (Kruskal Wallis Chi2=1.14, p=.54, df=2, n=40). 

 

Herd production ratio 
 R= p-value< 
Consumer ratio -.409 .00 
Subsistence ratio -.462 .00 
Production ratio -.411 .00 
 
Table 7.9: Results of Spearman’s correlation between herd production ratios and the 
number of synchronous events between unyongofu and poor growth episodes (N=40, 2-tailed 
analysis). 
 
  

 
Figure 7.5: Scatter plot showing a weak relationship between TLU/Adult ratios and the 
total number of synchronous events between unyongofu and poor growth (N=40).  
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Synchrony with anemia events 

The correspondence between anemia events and maternal perceptions of unyongofu 

showed a high prevalence of synchrony at 74%. Unlike the relationship between unyongofu 

and growth indicators, the correlation between unyongfu and anemia is closely related to the 

physical characteristics of the child. Several variables were associated with increased 

frequency of synchrony between unyongofu and anemia including maternal age (Spearman’s 

R=-.366, p=.02, 2-tailed, n=40), with older women showing a higher frequency of 

synchronous events. Children who displayed indications of growth faltering such as low 

height for age also showed higher frequencies of synchronous events (Mann Whitney 

U=2.08, p=.03, 2-tailed, normal HAZ=20, low HAZ=20).   

The high prevalence of correspondence between the physical characteristics of the child, 

maternal perceptions of unyongofu, and episodes of anemia may also relate to the concept of 

kupotea damu or “losing blood,” one of the symptoms that women often use to describe 

vulnerable infants. “Losing blood” is considered a symptom of generally poor health or 

particularly severe cases of illness (i.e. malaria), and is identified by a “whitening” of the eyes, 

an increase in the pallor of the skin, and more lethargic behavior. The similarities between 

the symptoms of anemia and kupotea damu, and the high frequency of synchrony between 

unyongofu and anemia may indicate that one of the physical cues that women are relying on 

for estimates of child vulnerability is actually the anemia status of the infant. 

Synchrony with febrile events 

The synchrony between febrile events and maternal perceptions of unyongofu was the 

lowest with a frequency of only 22%.  A couple of variables were associated with a higher 

frequency of synchrony between unyongofu and febrile events including child weaning 
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status (Mann Whitney U=3.27, p=.00, 2-tailed, unweaned=30, weaned =11), where 

unweaned infants were synchronously identified as vulnerable more often than weanlings. 

The age of the child was also significant, with older children identified more frequently in 

synchrony with febrile events (Spearman’s r=-.399, p=.01, 2-tailed, n=40). There was no 

relationship between shaghead or “fever” and actual febrile events. This was not surprising 

however, because shaghead is normally associated with particular behaviors of the infant, like 

being tired rather than with changes in infant temperature. Women did identify when the 

child was feverish, but it was a separate category from shaghead and was not normally 

associated with infant vulnerability. 

7.2.3 Mnyonge ,  unyongofu ,  and food se curi t y  

A number of studies have shown that maternal affect has a direct effect on the 

interaction between the mother and the infant, and the way that the mother perceives of and 

responds to the infant (Rapee 1997; Weinberg and Tronick 1998; Zeanah et al. 1997). Among 

Datoga and other local groups, perceptions of food insecurity have been shown to correlate 

strongly with measures of maternal anxiety and depression (Hadley and Patil 2006, 2008; 

Pike and Patil 2006). Thus, it was hoped that measures of food insecurity among Datoga in 

this study could provide a barometer of women’s anxiety and personal feelings of 

vulnerability, which might provide insight on maternal perceptions of infant vulnerability. 

7.2.3.1 Prevalence of food insecurity 

Food insecurity was identified in 30% of households (see 3.2.2 for a discussion of 

methods used). Household factors associated with food insecurity included fewer livestock 

holdings (TLU/capita), lowered herd production ability (estimated subsistence, consumer, 

and production ratios), and less available cash (Table 7.10). The correlation between these 
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variables and food security in the household indicates that food insecurity is at least partially 

associated with the poverty level of the household. However, there were no associations 

between the total calories available to the household and perceived food security. 

 

 U p-value< 
TLU/capita 4.04 .00 
Subsistence ratio 4.10 .00 
Production ratio 3.92 .00 
Consumer ratio 4.01 .00 
Available cash  2.40 .01 
 
Table 7.10: Results of Mann Whitney U tests comparing selected household variables by 
food security status (2-tailed analyses, food security is used as the grouping variable for all 
analyses, N=40, Food insecure=12, Food secure=28). 
 
 
7.2.3.2 Relationship between food security and perceptions of vulnerability 

In order to test the relationship between food security and maternal perception of the 

infant, the total number of unyongofu episodes, the mean number of synchrony events 

between unyongofu and general indicators of child health, and the identification of infants as 

mnyonge, were compared to food security status.  

The odds of a child from a food insecure house being identified as mnyonge was 0.786. 

There was no statistically significant relationship between the total number of unyongofu 

episodes and household food security (Mann Whitney U=-.405, p=.68, 2-tailed, food 

secure=28, food insecure=12), although there was a trend toward a slightly higher 

prevalence of unyongofu in houses that reported food insecurity. There was a significant 

difference in the total number of synchrony events, however, with a higher prevalence of 

synchrony within households that reported food insecurity (Mann Whitney U=-2.37, p=.01, 

2-tailed, food secure=28, food insecure=12) (Figure 7.6). 
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Figure 7.6: Mean number of synchronous events between maternal perception of child 
vulnerability and general indicators of poor child health compared by food security category 
(N=40). 
 
 

The data on the link between food security and estimates of child vulnerability are 

inconclusive for this sample. Research on the relationship of maternal affect and mother-

infant interaction indicates that the sensitivity of maternal responses to infants normally 

decreases as the mother becomes more anxious and depressed (Weinberg and Tronick 

1998). If it is assumed that the correlation between increased food insecurity and maternal 

anxiety and depression that has been identified for other Datoga women holds for this 

sample, then the data would indicate that mothers who are depressed are more sensitive to 

their infants.  

Another possibility is that women who feel more vulnerable are being hyper-vigilant 

about tracking infant health, which would explain the increased synchrony in food insecure 

households. There is evidence in the U.S. for increased vigilance and health care utilization 
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among mothers who perceive their children to be more vulnerable (Allen et al. 2004). The 

Allen et al. study also found that women who were anxious or depressed were more likely to 

perceive of their infant as vulnerable. Unfortunately, without the corresponding HSCL data 

for these women, it is too difficult to tease apart the interaction between these variables. 

However, discussions with women in food insecure households indicates that women who 

felt more vulnerable were tracking infant health more closely. Women in these households 

would often express concern over the well-being of the infant and apprehension about their 

ability to care for the child especially with household constraints. 

7.2.4 Effe c ts  o f  synchrony on longer-t e rm pat t erns  o f  heal th  
 

In order to understand the effect that this relationship has on longer-term patterns of 

wellbeing, and clarify the relationship between maternal awareness, child health, and 

resilience within the mother-infant dyad, it is necessary to examine the correspondence 

between maternal perceptions and dynamic changes in patterns of child health and 

development. As was mentioned earlier, much of the evidence suggests that failure to thrive 

in Western contexts is often the result of a maladaptive interaction between specific child 

characteristics (inability to signal hunger appropriately) and specific maternal characteristics 

(such as inability to interpret infant needs) (Coyl et al. 2002, Murray et al. 1996, Ulijaszek 

1998). Thus, this section examines the longer-term effects of synchrony between maternal 

identification of unyongofu and indicators of poor health, in an effort to determine whether 

synchrony between these variables has a positive effect on child health. 

7.2.4.1 Longitudinal patterns of growth/nutrition 

Figure 7.7 clearly shows the positive effects of synchrony between maternal perception 

and biological indicators of poor health. There are statistically significant differences in 
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height for age growth scores and weight for age growth scores between the group of 

children where the mother was in synchrony with biological indicators, and the children of 

mothers that were not (Table 7.11). Although statistically significant differences do not 

appear for weight for height scores, the positive trends are still evident (Figure 7.8). It also 

appears that the higher the prevalence of synchrony, the better the health outcome for the 

child. Synchrony between reports of unyongofu and general biological markers were high 

(79%), as were synchrony between growth measures (70%) and anemia status (74%). In all 

cases, there are statistically significant differences in height for age scores among children in 

the different categories.  

 

 
 
Figure 7.7: Mixed longitudinal profile plot of mean HAZ scores for children where 
maternal perception is in sync with general biological markers (N=40). 
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Figure 7.8: Mixed longitudinal profile plot of mean WHZ scores for children where 
maternal perception is in sync with general biological markers (N=40). 
 
 
 N F d.f. p-value< 
HAZ     
Within-subject effects 40 .910 2 .40 
Between-subject effects  26.5 1 .00 
WAZ     
Within-subject effects 40 1.67 1.9 .19 
Between-subject effects  18.0 1 .00 
WHZ     
Within-subject effects 40 .997 1.5 .35 
Between-subject effects  2.18 1 .14 
 
Table 7.11: Results of longitudinal general linear model testing the effects of synchrony 
between maternal perceptions of vulnerability and general biological markers for poor health 
on patterns of growth among children (Control for age, sex, weaning status; within-subject 
effects adjusted using Greenhouse Geisser method). 
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 N F d.f. p-value< 
HAZ     
Within-subject effects 40 .351 2 .70 
Between-subject effects  52.5 1 .00 
WAZ     
Within-subject effects 40 .902 1.9 .40 
Between-subject effects  32.2 1 .00 
WHZ     
Within-subject effects 40 .070 1.5 .89 
Between-subject effects  .902 1 .34 
 
Table 7.12: Results of longitudinal general linear model testing the effects of synchrony 
between maternal perceptions of vulnerability and low growth scores, on patterns of growth 
among children (Control for age, sex, weaning status; within-subject effects adjusted using 
Greenhouse Geisser method). 
 
 
 N F d.f. p-value< 
HAZ     
Within-subject effects 40 .698 2 .50 
Between-subject effects  15.4 1 .00 
WAZ     
Within-subject effects 40 2.93 1.9 .06 
Between-subject effects  .193 1 .66 
WHZ     
Within-subject effects 40 1.58 1.6 .216 
Between-subject effects  1.83 1 .18 
 
Table 7.13: Results of longitudinal general linear model testing the effects of synchrony 
between maternal perceptions of vulnerability and indicators of anemia, on patterns of 
growth among children (Control for age, sex, weaning status; within-subject effects adjusted 
using Greenhouse Geisser method). 
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 N F d.f. p-value< 
HAZ     
Within-subject effects 40 1.36 2 .26 
Between-subject effects  2.24 1 .14 
WAZ     
Within-subject effects 40 .745 1.8 .47 
Between-subject effects  2.99 1 .09 
WHZ     
Within-subject effects 40 1.36 1.5 .26 
Between-subject effects  .662 1 .42 
 
Table 7.14: Results of longitudinal general linear model testing the effects of synchrony 
between maternal perceptions of vulnerability and febrile episodes, on patterns of growth 
among children (Control for age, sex, weaning status; within-subject effects adjusted using 
Greenhouse Geisser method). 
 
 
7.2.4.2 Longitudinal patterns of hemoglobin 
 

Longitudinal hemoglobin levels showed similar trends to growth scores, with more 

noticeable differences in hemoglobin scores associated with the variables that showed higher 

prevalence of synchrony (Figure 7.9). There were statistically significant differences in 

hemoglobin levels for children of mothers that identified unyongofu in synchrony with general 

biological markers and with instances of anemia (Table 7.15, 7.17), which showed positive 

outcomes among children of mothers in synchrony with measures of poor health. 

Differences in hemoglobin levels between children of mothers who identified unyongofu in 

synchrony with poor growth markers and febrile events were not statistically significant, 

however the trends were still toward more positive health outcomes among children where 

the mother was in synchrony with biological indicators (Figure 7.10; Table 7.16, 7.18). Again 

this indicates that the higher the prevalence of synchrony between maternal perceptions and 

the biological marker for health, the better the health outcome for the child. 
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Figure 7.9: Mixed longitudinal profile plot of mean hemoglobin levels (g/dl) over the six 
measures for children of mothers in synchrony with general biological measures for poor 
health and those who were not (N=40). 
 

 
Figure 7.10: Mixed longitudinal profile plot of mean hemoglobin levels (g/dl) over the six 
measures for children of mothers in synchrony with indicators of poor growth and those 
who were not (N=40). 
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Hemoglobin (g/dl) N F d.f. p-value< 
Within-subject effects 40 .749 2.8 .52 
Between subject effects  8.32 1 .00 
 
Table 7.15: Results of longitudinal general linear model comparing hemoglobin levels (g/dl) 
between children of mothers in synchrony with general biological measures and those who 
are not (Control for age; within-subject effects adjusted using Greenhouse Geisser method). 
 
 
Hemoglobin (g/dl) N F d.f. p-value< 
Within-subject effects 40 .817 2.8 .48 
Between subject effects  1.20 1 .28 
 
Table 7.16: Results of longitudinal general linear model comparing hemoglobin levels (g/dl) 
between children of mothers in synchrony with poor growth measures and those who are 
not (Control for age; within-subject effects adjusted using Greenhouse Geisser method). 
 
 
Hemoglobin (g/dl) N F d.f. p-value< 
Within-subject effects 40 .476 2.8 .69 
Between subject effects  31.2 1 .00 
 
Table 7.17: Results of longitudinal general linear model comparing hemoglobin levels (g/dl) 
between children of mothers in synchrony with indicators of anemia and those who are not 
(Control for age; within-subject effects adjusted using Greenhouse Geisser method). 
 
 
Hemoglobin (g/dl) N F d.f. p-value< 
Within-subject effects 40 .979 2.8 .40 
Between subject effects  2.48 1 .12 
 
Table 7.18: Results of longitudinal general linear model comparing hemoglobin levels (g/dl) 
between children of mothers in synchrony with febrile episodes and those who are not 
(Control for age; within-subject effects adjusted using Greenhouse Geisser method). 
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7.3 Conclusion 

• Hypothesis: Research among the Datoga indicates that women are keenly 
sensitive to the cultural and environmental factors that create vulnerability 
in fertility and infant health outcomes (Blystad 1999; Sellen 1995). 
Therefore, it is predicted that maternal perceptions of infant vulnerability 
will correlate with biological measures of infant vulnerability as measured 
by nutrition, development, and health status and that this synchrony 
between maternal perceptions and infant health will have a positive effect 
on longitudinal measures and overall patterns of child health. 

 
There are three main points that emerge from looking at the data in this chapter. First, it 

is clear that vulnerability is a salient concept among Datoga mothers and that the concept of 

vulnerability has clear links to patterns of child health. Second, there is synchrony between 

maternal perceptions of vulnerability and biological indicators of poor health, with clear 

patterns of increased synchrony among older children and those that display a suite of 

physical symptoms including changes in behavior. Third, the longitudinal data indicate that 

the frequency of maternal synchrony with indicators of poor health has an impact on the 

overall health of the child. In particular, children of mothers that are synchronous with 

specific indicators of health (growth measures and hemoglobin status in particular), 

demonstrate a statistically significant improvement in health status. This indicates that 

synchrony is important for child health, and the more specific the information is, the better 

the overall health of the child. Thus, it is possible to say that maternal perceptions of infant 

vulnerability do correlate with biological measures of poor health among children and that 

the synchrony between the mother and infant has a positive effect on patterns of child 

health. 
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CHAPTER 8: HARM REDUCTION AND HOUSEHOLD CONSTRAINTS 

 

 

Chapter 7 identified that women are keenly aware of patterns of poor health among 

children, and when maternal awareness is in synchrony with biological markers, it can have 

long-term positive health and nutrition benefits for infants. However, an important question 

related to the link between synchrony and long-term health is how the mother acts in 

response to the awareness that the child is vulnerable. Although Datoga mothers in this 

study concurrently identified children as vulnerable 79.1% of the time, they only sought 

treatment in 65% of illness events. This indicates that although mothers are acutely aware of 

the vulnerability of the child, there are other factors that constrain their ability to respond to 

episodes of perceived vulnerability.  

Research conducted among Datoga indicates that many aspects of caretaking are 

influenced by household factors such as labor demand and associated constraints on 

women’s time (Sellen 1998, 2000).  Thus, the data in this chapter is designed to test two 

hypotheses: first, despite knowledge of specific patterns of infant vulnerability, increased 

household production demands will be more important than patterns of infant illness in 

predicting specific patterns of harm reduction. Second, energetic trade-offs between 

production demands and caregiving will cause Datoga mothers to optimize demands by 

investing more in immediate energetic returns. Therefore, as dependency ratios and 

production demands increase, patterns of caregiver-infant interaction including the 

allocation of time to infants, timing of supplementation, and the amount of time the mother 

and child spend in close proximity will decrease.  
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In an effort to address theses hypotheses, the chapter explores the relationship between 

household production and choices in harm reduction strategies among Datoga mothers. In 

particular, the chapter will look at how women use the “vulnerable” status of the infant to 

make decisions about labor demands and time spent with infants, and associations between 

herd production and patterns of feeding. The chapter then concludes with a discussion of 

successful strategies for mediating the time/energy conflicts within Datoga households and 

creating resilience within the mother-infant dyad. 

 

8.1 Harm reduction  

This section begins with a discussion of harm reduction and the ways in which Datoga 

women respond to infants that they consider “at risk.” Harm reduction is simply any action 

that a person takes to reduce their perceived vulnerability to harm (Nichter 2003). In this 

context, the concept of harm reduction is used to describe the strategies that women use to 

reduce the perceived risks to the health of infants and young children. Risk in this case can 

be associated with any number of things discussed in the last chapter, including risk for 

illness, risk for witchcraft, and poor growth. The point is, that whatever the source of 

concern, it causes the woman to adopt a “risk role,” which causes her to perceive of and 

respond to her infant in a different way (Nichter 1987). The last chapter discussed concepts 

of vulnerability and “weak” children in relation to infant biology. However, the concept of 

risk also relates to the greater environment (whether physical or social). In this chapter, the 

focus is on how women create successful strategies to mediate interaction between child 

vulnerability and household demands, and successfully buffer children from perceived risk.  
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8.1.1 Strat egie s  for harm reduc t ion  among Datoga women  

8.1.1.1 Preventative care 

From the time infants are born, mothers take steps to protect them from both spiritual 

and physical harm (Blystad 2000; Blystad and Rekdal 2003, 2007). Cultural practices to 

protect children from harm include isolation from harmful circumstances or people (as 

during the early neonatal period), the use of charms (harmishta) and scarification to protect 

the child and rid the body of toxins, and the consumption of fatty soups and ghee (clarified 

butter), to strengthen the body. Ghee is often applied to the head of newborns to help 

protect them as well. 

Child immunizations are also incorporated into the larger system of preventative 

medicine among Datoga, although knowledge about disease specificity and vaccination is 

low. Only 54% of the women in the study could identify one of the diseases prevented by 

vaccination, and often women would identify one “correct” disease and several non-related 

illnesses. Nineteen of the women reported that vaccinations could be used to treat (not 

prevent) fevers/malaria (shaghed) (47%); ten said they could be used to treat stomach 

ailments (25%); seven said they could be used to treat a cough (kahoa) (17%); three said they 

could be used to treat a cold (mafua) (6%), and two listed eye ailments (5%). Notably, many 

of the conditions that mothers believe are prevented by vaccines are identified by symptom 

rather than disease name, and may in fact be a correct symptom of a disease that can be 

vaccinated against. However, the naming of many symptoms also corresponds with mothers’ 

views that vaccination protects generally against all illness. This view is further complicated 

by the fact that the hospital often gives children shots of antibiotics or chloroquin to treat 

illnesses such as respiratory infections and malaria.  
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The pattern of much preventative biomedical care by Datoga women can be categorized 

by what Streefland et al. (1999) identify as “social demand.” There is a high demand for 

vaccination based on maternal understandings of the general value of immunization, 

biomedicine and clinic attendance. Furthermore, biomedical uptake among Datoga does not 

appear to be associated with a decline of “traditional” practices—on the contrary, the latter 

continue to be used in ways that complement and sometimes support clinic attendance. 

Nonetheless, this study provides little evidence for what Nichter (1995) defines as “active 

demand” or an informed public that perceives the need for specific care. Parents do actively 

seek preventative care such as vaccinations, but do so based on cultural understandings of 

what medicines do rather than on disease-specific knowledge. 

8.1.1.2 Treatment/medical care 

Datoga mothers seek treatment and protection for children from a wide range of 

providers, including local herbalists, individuals renowned for their knowledge of particular 

ailments (such as bone-setters and healers from other local groups), as well as clinics and 

local hospitals (Blystad 2000). Datoga tend to see these various types of medicine as 

complementary and use a range of different providers according to the nature of the ailment 

and other practical factors (such as money, workload etc.).  

Women would normally begin to seek treatment for an ill child on a local basis. If the 

child had chronic diarrhea or a cough, women would ask men to purchase medicine and 

bring it back. Unfortunately, the lack of information about the use of certain medicines, and 

the limited Swahili of many of the participants in my study often meant that the mother 

would not know what the medicine they were giving the child was actually used for. When 

men were asked why they purchased certain child medicines, the most common responses 
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were, “the person at the pharmacy said it would work,” “ I knew this was the right 

medicine,” and occasionally, “there was a child on the box.” This was complicated by 

biomedical treatment, because the local hospital required the patients to bring their own 

bottles for medicine. Often men would return home with a small, unlabeled bottle and very 

few instructions19. Nonetheless, 75% of the treatment events identified by women involved 

using some form of medicine that the husband brought home (Table 8.1). 

 

Medicine Percent of 
home 
treatments  

Used (by mothers) for: 

Phansidar (SP)/Quinine 35 Malaria  
Paracetamol (Acetaminophen) 30 Malaria, general illness 
Amoxillan/Amoxil 22.5 Malaria, colds, cough 
Metronidazole (Flagyl) 12.5 Amoebas, diarrhea 
Glycyrrhiza (Chestcof) <1% Cough 
 
Table 8.1: Most common medicines identified by mothers, the percentage of the time that 
medicine was used for a treatment, and the types of illness that each medicine was used to 
treat (N=40). 
 
 

If this initial line of home-based treatment did not work, or if the illness was thought to 

have spiritual origins, women would take the child to a local healer. Although there are man 

and women among the Datoga that are considered healers (usually individuals from the 

Daramajeega, Bajuta, and Gijoodiga clans), mothers would often seek out a healer among non-

Datoga practitioners, because their medicine was considered more “powerful” (Rekdal 

1999). It is important to note that the cost of using a local healer was sometimes more costly 

than hospital or clinic visits, however there were certain illnesses (such as kifafa or epilepsy) 

that women believed only a local healer could treat.20 
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Finally, if the child is severely ill, the hospital is the last option. In fact, only seven of the 

40 children in this study were taken to the hospital for care, and all were in serious 

condition.21 There are several reasons why the hospital is not an initial place to seek 

treatment. First, it take approximately 6-8 hours to get to Haydom Lutheran Hospital (the 

hospital that most people in the Yaeda Chini/Endagulda area use), this amount of time away 

from home (and household workloads in particular) is hard for women to manage unless the 

child is in critical condition. Women also have to seek the approval of the head of household 

to leave the village, something that can be quite difficult when men are gone most of the 

time. This is illustrated by a quote from one mother when asked why she chose not to seek 

treatment: 

“Still I wait for a break (nafasi), even baba is not here. Where will I get the money  
to take the child to the hospital?” 

 
Second, although Datoga are willing to use biomedicine, there is a belief that the hospital 

is where one “goes to die,” an idea that is partially propagated by the fact that most 

individuals arrive at the hospital in critical condition, and there may be very little that 

clinicians can do to prevent death. Finally, there are cultural barriers to using the hospital. 

Despite much of the hard work that has been done in Haydom to improve cultural relations 

and improve patient-staff interaction (hiring Datoga doctors and nurses, sensitivity training), 

many women expressed that they were not treated respectfully when they tried to utilize 

medical services.22 Thus, a combination of cultural differences, issues with household and 

production demands, and language barriers make it incredibly hard for Datoga women to 

utilize and negotiate the hospital system.23 
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8.2 Household wealth/ labor dynamics and their effect on caretaking patterns 

Household labor and food availability can have a strong impact on patterns of care in 

African households (LeVine et al. 1994; Gray 1999; Little et al. 1999). Extensive work has 

been done that examines the details of household labor patterns and herding strategies 

among Datoga and other East African pastoralists (Sperling and Galaty 1990, Borgerhoff 

Mulder and Sellen 1994; McCabe et al. 1999; Sieff 1995, 1997, 1999). There is agreement that 

there are high labor inputs involved in maintaining a pastoral household. Among Datoga, 

labor is typically required for herding duties, digging wells, milking animals, collecting water, 

building (and re-building) houses, child care, market activities, and some cultivation (Sieff 

1997). In addition, Datoga normally keep several types of animals, which are divided 

between species and age groups and often require independent herd mangers (Fratkin and 

Smith 1994; Sieff 1995, 1997). This work burden is exacerbated in times of seasonal stress, 

when multiple households may be set up or secondary livestock camps are created.  

Food availability for Datoga also varies by season, with lower milk yields during the dry 

season compared to the rains (1.2 kg/cow/day during rains; 0.4 kg/cow/day during dry 

season), and lower amounts of maize in storage as the dry season progresses (Sieff 1995). 

Thus, it is clear there are a number of household food and labor related variables that have 

the potential to influence caretaking strategies and the ways that women respond to 

vulnerable children.  

8 .2 .1 Household labor and e conomic  demands  

There has been quite a bit of discussion about the extent to which household wealth 

influences the dynamics of Datoga households. Sieff (1995) indicated that wealth was more 

important than labor availability for determining herd dynamics. However, Sellen (1995) 
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indicated that wealth did not seem to be a strong factor in predicting variation in child 

nutritional status (Sellen 1995, 2003). Sellen determined that there were indications that 

wealth may have had costs in terms of increased labor stress and an increased proportion of 

dependents in the household (Sellen 1995). Sellen also noted that while household labor 

demands were higher in wealthier households, pregnant women in wealthier households 

were sequestered for a longer time after birth. This indicates that there are social 

mechanisms for buffering time and energy demands and the importance of examining how 

wealth affects patterns of caretaking and what specific features of household labor demands 

have an effect on child care practices. Including the types of strategies that are available for 

women to circumvent these demands. 

8.2.1.1 Effects of wealth on caretaking 

Kruskal-Wallis tests of the different ranking measures compared to total hours apart, 

proximity during on-demand time with the mother, and supplementation age indicated that 

there were no significant differences in any of the caretaking measures based on the wealth 

stratum in the different ranking methods (Table 8.2-8.4). Neither of the poverty ranking 

measures (5 cattle/capita or 4.7 TLU/capita) had an effect on caretaking variables either.  

The amount of time spent apart did vary with maternal cash resources (Spearman R=-

.380, p=.01, 2-tailed, n=40), showing a negative relationship between maternal cash 

resources and time spent with children. This is not a surprise because most of the maternal 

wage labor, such as working for maize24 and selling food, requires that the mother leave the 

child at home with a supplemental care provider for longer periods of time.  

Cash income was also related to the type of food used for supplementation, with 

households with more available cash income more frequently supplementing with milk and 
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ghee (clarified butter), while poorer households supplemented more frequently with maize 

gruel (Kruskal Wallis chi2=18.5, p=.00, df= 6, n=40). This is likely due to the fact that 

households with more available cash income also had larger total livestock holdings and 

more milk available. Many of the poor women in the study did not have consistent access to 

dairy products, especially in the dry season. 

 

 N Chi2 d.f. p-value< 
TLU/Household 40 1.97 2 .37 
LU/Household 40 4.16 3 .24 
TLU/RA 40 2.74 2 .25 
Derived wealth 40 .391 2 .82 
 
Table 8.2: Results of Kruskal-Wallis test of hours that women are apart from children 
categorized by different types of wealth ranking systems. 
 
 
 N Chi2 d.f. p-value< 
TLU/Household 40 5.90 3 .11 
LU/Household 40 2.03 2 .36 
TLU/RA 40 1.48 2 .47 
Derived wealth 40 0.11 2 .94 
 
Table 8.3: Results of Kruskal-Wallis test of minutes that women are in close proximity to 
children categorized by different types of wealth ranking systems. 
 
 
 N Chi2 d.f. p-value< 
TLU/Household 40 2.69 3 .44 
LU/Household 40 1.09 2 .57 
TLU/RA 40 1.35 2 .50 
Derived wealth 40 2.60 2 .24 
 
Table 8.4: Results of Kruskal-Wallis tests of age at supplementation categorized by different 
types of wealth ranking systems. 
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Treatment events 
 

None of the traditional wealth rankings, including poverty rankings, showed a significant 

relationship with the total number of treatments (Table 8.5). However, the amount spent on 

medical expenses did vary by wealth categories with the poorest households spending the 

least on treatment and the wealthiest households spending the most on treatment (Kruskal-

Wallis Chi2=5.46, p=.05, df=2, n=40). There was also a positive relationship between the 

amount of money spent on veterinary expenses and the total number of treatment events 

(Spearman’s R=.325, p=.04, 2-tailed, n=40). It is possible that the connection between cash 

spent on veterinary services and patterns of treatment could relate to a shift in the ideology 

of care and a move towards increased use of biomedical and veterinary services, however the 

number of overall types of treatment increased with increased cash income (not just 

biomedical treatment). So, it is more likely that the increase in treatment is related to overall 

wealth and monetary resources. This is substantiated by the fact that women in wealthier 

households were significantly more likely to take children to the hospital and spend money 

on more expensive treatments like cough medicine and amoeba medicine, whereas poorer 

households were more likely to seek treatment at a local clinic or choose not to seek 

treatment because they could not afford it (Kruskal Wallis Chi2=3.21, p=.00, df=8, n=40). 

Nonetheless, poorer women were more likely to spend their available cash income on 

treatment for children, whereas wealthier women spent available cash on “luxury” items 

such as beads for sewing hanang’wenda. 
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 N Chi2 d.f. p-value< 
TLU/Household 40 1.66 3 .64 
LU/Household 40 0.52 2 .76 
TLU/RA 40 1.13 2 .56 
Derived wealth 40 .266 2 .86 
 
Table 8.5: Results of Kruskal-Wallis tests of total treatment events by different wealth 
ranking systems. 
 
 
8.2.1.2 Estimation of labor demand 
 

Labor demand was examined using several household statistics including child to adult 

ratios (using an age cutoff of 15 yrs.) and dependency ratios (consumers= children<5; 

workers=>5), however, the normal 60 year old cutoff was not used because it was difficult 

to establish the age of elderly members of the population and many of these individuals also 

continued to contribute significantly to household labor as elderly adults. Other data used in 

analyses of labor demand include the season, the number of herding units, the ratio of 

livestock to herders, and the use of herding labor outside the immediate family. Table 8.6 

shows basic information on herd production, household composition, and herd production 

activities for the sample. 
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Per household: Mean Number s.d. Min/Max 
Total livestock: 
Cattle 
Goats and sheep 
TLU (domestic herd size) 
LU 
Number of cows being milked 
 

 
75.1 
26.3 
57.8 
78.4 
11.7 

 
61.1 
27.7 
4.6 
6.3 
10.1 

 
0-188 
0-104 
0-151 
0-201 
0-37 

Consumption/labor: 
Adults (>15 yrs) 
Children (<15 yrs.) 
Total persons 
Child/ adult ratio 
Dependency ratio 
Adult equivalent Units (AU) 
Reference adults (RA) 
Consumer units (CU) 
Female/male ratio 
Herder age  
Herding units  
Livestock/herder ratio (cattle) 
Livestock/herder ratio (goats/sheep) 
 

 
3.9 
4.4 
8.4 
1.2 
3.0 
6.2 
6.5 
5.8 
1.76 
13.4 
2.8 
11.8 
4.2 

 
1.6 
1.5 
2.5 
.684 
.741 
2.1 
2.1 
1.9 
.944 
6.1 
1.47 
8.4 
3.4 

 
2-8 
2-7 
5-13 
.5-3.5 
1.6-5.0 
3.5-10.5 
3.6-10.6 
3.3-9.6 
.5-4.0 
3.3-60 
0-5 
0-24 
0-13 

Herd production: 
Milk cow/adult female ratio 
TLU/person 
TLU/adult 
TLU/AE (Subsistence ratio) 
TLU/RA (Production ratio) 
TLU/CU (Consumption ratio) 
 

 
5.0 
6.0 
13.9 
11.6 
7.78 
9.02 

 
4.3 
4.0 
1.04 
8.72 
5.23 
6.67 

 
0-16 
0-13.74 
0-30.2 
0-29.2 
0-17.0 
0-22.9 

 
Table 8.6: Mean values for household labor (production and consumption) used in this 
study (N=40 households). 
 
 
8.2.1.3 Effects of household composition and labor demand on caretaking 

There was a significant positive correlation between herd size (TLU) and total 

individuals in the household (Spearman’s R=.803, 2-tailed, p=.00). A significant relationship 

also existed between TLU and the number of separate herding units (Spearman’s R=.844, 2-

tailed,  p=.00), indicating that larger households have more animals in separate herding 
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groups, which require more labor. This was further substantiated by the clear positive 

relationship between the number of livestock (TLU) per capita and the number of herders, 

(Spearman’s R=.706, 2-tailed, p=.00), indicating that having more livestock requires more 

labor overall. However, there was no association between the number of herders of each 

type of livestock and the size of herds.  

There are several ways that Datoga act to reduce labor demand. They borrow children to 

help with short-term labor stress, practice long-term fostering of children, or they take on a 

satellite family to live with the main family and help with herding activities. If extra 

children/families are not readily available, Datoga will practice cooperative herding, or men 

will sometimes take on extra wives to help with labor and produce children that can 

eventually help (Sieff 1995; Sellen 1995). In fact, several of the single wives in the study 

mentioned that they wished their husband would take another wife, so they would have help 

with household chores.  

There were two satellite families in this study that were associated with households with 

larger livestock holdings. Thirty-seven percent of the households in the sample also shared 

herding duties that helped to relieve some labor demand, however sharing was not related to 

total livestock or household size. In fact, two of the men who relied the most heavily on 

cooperative herding had very small herds and relied on the cooperative activity to free their 

time for other forms of labor (manual labor, businesses etc.).  

Hours apart 

The number of hours women spend apart from children is primarily related seasonal 

labor activities. There is a significant difference in the amount of time women spend away 

from children per month between the dry season and rainy season (Mann Whitney U=-4.11, 
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p=.00, 2-tailed, dry =26, rains=14), which is related to the tasks being completed 

(Spearman’s R= .629, p=.01, 2-tailed, n=40)(Figure 8.1-8.2).  Tasks such as taking cattle for 

grass and water during the dry season and guarding fields during the rainy season take the 

most amount of time.  Once seasonality is controlled, the total livestock units per capita (as 

well as the associated number of herding units) also show a significant positive relationship 

with time spent away from children during the dry season (Dry: Spearman’s R=.52, p=.00, 2-

tailed, n=26; Rains: Spearman’s R=.08, p=.78, n=14).  

 

 
Figure 8.1: Average hours per week mothers spend apart from children by season. 
 
 



  216 

 

 
 
Figure 8.2: Average hours per month mothers spend apart from children categorized by task. 
 
 

 The number of milk cows per person and the number of cows being milked at any one 

time also have a significant effect on the amount of time women spend apart from infants, 

where households with higher milk cow to female ratios show women spending longer times 

apart from children during the dry season (Spearman’s R=.43, p=.02, 2-tailed, n=40). 

However, the two women associated with satellite families did not appear to spend more or 

less time away from children on average than other women working with a similar number 

of cows.   

Other aspects of herd production, such as the subsistence ratio, production ratio, and 

consumer ratio were significant to the amount of time women spent away from children 

during the dry season, but not during the rains (Table 8.7). This indicates that incremental 

differences in ratios between production and consumption, which may not be as visible 
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during “good” months, can cause important differences in caretaking when the environment 

becomes more harsh.  

 

 
N  

Hours apart 
Dry season 

Hours apart 
Rainy season 

 

  R= p-value<  R= p-value< 
Subsistence ratio 40 .494 .01 .011 .97 
Production ratio 40 .524 .00 .083 .78 
Consumption ratio 40 .505 .00 .011 .97 
 
Table 8.7: Results of Spearman’s correlation between the hours that women are apart from 
children by season and herd production ratio (N=40, 2-tailed analyses). 
 
 
On-demand time 

The dynamics of on-demand time between the mother and infant were not strongly 

affected by seasonality (Mann Whitney U=-1.59, p=.11, 2-tailed, dry= 26, rains=14), or herd 

production (Table 8.8). This indicates that although mothers may be spending less time 

overall with the infant during the dry season, the quality of care while the mother and infant 

are together is not compromised. Thus, the mother may be buffering some of the effects of 

seasonal time constraints by providing higher quality care while in close proximity to the 

infant. 
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N 

On-demand time 
Dry Season 

On-demand time 
Rainy Season 

  R= p-value< R= p-value< 
TLU 40 -.246 .19  .398 .15 
TLU/capita 40 -.247 .22  .374 .18 
Dependency ratio 40 -.383 .05  .132 .65 
Subsistence ratio 40 -.179 .37 -.451 .10 
Production ratio 40 -.237 .24 -.374 .18 
Consumption ratio 40 -.193 .34 -.451 .10 
 
Table 8.8: Results of Spearman’s correlation between on-demand time for women and 
children by season and herd production ratio (N=40, 2-tailed analyses). 
 

Age of supplementation 

Total livestock or the number of livestock per capita did not influence age of 

supplementation, nor was it influenced by the dependency ratio or the production ratio. 

Herd sharing also had no effect on patterns of supplementation (Mann Whitney U=1.11, 

p=.26, 2-tailed, no herd sharing=23, herd sharing= 15). However, both the subsistence ratio 

and the consumption ratio had an effect on the mean age for supplementation during the 

dry season, with later supplementation ages (greater than three months) occurring in 

households with higher consumption/subsistence ratios (Table 8.9). Thus, it is clear that 

labor demand associated with herd production is not causing women to shorten periods of 

supplementation in response to energetic and time constraints. This is further substantiated 

by the fact that there was no significant relationship between the mean number of hours the 

woman was apart from the infant and the age of supplementation (Spearman’s R=-.012, 

p=.85, 2-tailed, n=40). However, women in households with more cattle frequently reported 

that they chose to supplement children because they “had to work,” whereas women in 

households with no cattle most commonly reported that they supplemented because the 

“child was not full” (Kruskal Wallis Chi2= 13.8, p=.00, df=5, n=40). 
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  Age of supplementation 
Dry season 

Age of supplementation 
Rainy season 

 N R= p-value< R= p-value< 
TLU  .343 .08 0.04 .87 
TLU/capita  .368 .06 .011 .96 
Dependency ratio  .215 .29 .054 .85 
Subsistence ratio  .369 .04 .044 .88 
Production ratio  .361 .06 .011 .96 
Consumption ratio  .390 .04 .044 .88 
 
Table 8.9: Results of Spearman’s correlation for age at supplementation by season and herd 
production ratio (N=40, 2-tailed analyses). Shaded cells are significant at p<.05 level. 
 

Treatment-seeking 

The total number of times the mother sought treatment was not influenced by total 

livestock or livestock per capita, or by the subsistence, production, and consumer ratios 

(Table 8.10). However, there is a non-statistically significant trend toward increasing 

treatment events in households with more cattle and higher herd production ratios, despite 

the fact that women in households with higher labor demands were also more likely to say 

that they chose not to seek treatment because “no one was available to get it.”  

 

  Treatment events 
 

 N R= p-value< 
TLU 40 -.193 .23 
TLU/capita 40 -.156 .33 
Dependency ratio 40  .167 .30 
Subsistence ratio 40 -.132 .41 
Production ratio 40 -.153 .34 
Consumption ratio 40 -.028 .85 
 
Table 8.10: Results of Spearman’s correlation for total treatment events by herd production 
ratios (N=40, 2-tailed analyses).  
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8.3 Negotiating household demands 
  

So far, the data in this chapter indicates that mothers do have to contend with significant 

constraints on care from seasonal labor demand and herd production. The strongest 

relationships between caretaking and household constraints involve links between lower 

amounts of cash income and decreased frequency of treatment, increased labor demands 

associated with the increased number of hours women spend apart from the infant, and 

increased herd production ratios associated with a later age of supplementation. The amount 

of time women spent in close proximity to infants was resistant to effects from labor and 

wealth variables however, showing no changes in response to patterns of relative wealth, 

cash income, or labor demand. In fact, the amount of time mothers spend in close contact 

with infants is much more strongly influenced by specific characteristics of the child, with 

children that display vulnerable characteristics such as quiet behavior and severe illness 

spending more time in close proximity to the mother (Mann Whitney U=1.86, p=.05, 2-

tailed, not quiet=34, quiet=6). 

8 .3 .1 Buffe ring in fants ( c reat ing re si l i en cy)  

Despite the fact that all women are dealing with some form of demand on time and 

energy, there are some positive variations in patterns of health among children. It is clear 

from the data in the last chapter that Datoga children show higher growth scores when 

mothers are aware of biological vulnerability. This indicates that there are some successful 

strategies for creating resilience within the mother-infant dyad. This section examines the 

strategies that women use to negotiate time and energy demands and the combination of 

factors that help to create resilience among infants. Resilience in this context is simply the 

dyad’s ability to mediate the long-term effects of negative events (Engle et al. 1996; Masten 
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2001; Luthar et al. 2000; Worthman 1999, 2005) and is identified by improvements to health 

among infants (primarily through improvements in nutritional status relative to other 

children). 

8.3.1.1 Mechanisms that help women buffer infants 

Research has shown for quite awhile that social networks and social support have the 

ability to improve quality of care for infants, the quality of mother-infant interaction, and the 

overall health of mothers and children (Berkman 1984; Crnic et al., 1983; Collins et al. 2004; 

Kawachi et al. 2005). Datoga women do rely on social networks as a way to share caretaking 

duties and will call on other women for support when their child is ill. Although social 

support networks can act to constrain women’s choices (Abbey et al, 1985; Calson, 1999; 

Thoits, 1995), it appears that having a support network increases maternal flexibility in 

responding to infant needs among Datoga households. In fact, the two poorest women in 

this study relied on borrowing food for 75% of the diet of their children.  

Social support is also an important factor in protecting women and children in Datoga 

society. Blystad (1999) talks extensively about the role of women’s meetings in responding to 

what are considered threats to Datoga fertility. Children are an important part of Datoga 

fertility and are thus an important mechanism for garnering support. Often the identification 

of a ‘vulnerable’ child among women was not just a commentary on the physical 

characteristics of the child, but also an “idiom of distress” that allowed women to comment 

on the vulnerability that the mother felt about being able to provide for her infant. Women 

would bring ill children to the women’s meeting to “seek blessing” for the child, a strategy 

that would alert the community to the vulnerability of the women and help her to mobilize 
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support to care for the child. Thus, social support can play an important role in the health 

and well being of Datoga infants. 

8.3.1.2 Do social networks make a difference? 

This study did not examine the extent of women’s social networks among Datoga 

women. However, having help in the household did make a difference in patterns of care 

and infant health among the households surveyed. The total number of treatment events was 

higher for women that reported having more help in the household (Mann Whitney Mann 

Whitney U=12.24, p=.00, 2-tailed, <3 episodes of help=25, > 3 episodes of help=15). The 

age of supplementation was also slightly later for women that reported more frequent help 

(Mann Whitney U=1.24, p=.04, 2-tailed, <3 episodes of help=25, > 3 episodes of help=15). 

However, the amount of available help did not influence either the amount of time apart 

from infants, or the time spent in close proximity during on-demand time.  Hours apart were 

more strongly influenced by the type of help that was provided, with fewer hours apart 

associated with help collecting water/firewood, and herding activities. Patterns of interaction 

during in-demand time were not associated with frequency, type, or the person that provided 

help. 

The presence of household help did show a significant effect on patterns of nutrition, 

with children in households where mothers reported having more help showing improved 

height for age and weight for age scores (Table 8.11). Although there are no significant 

differences between categories, the within-subjects effects indicate that the children in 

households with increased help show better nutritional trends than children in houses with 

less help (Figure 8.3-8.4). 
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 N F d.f. p-value< 
HAZ     
Within-subject effects 40 5.12 2.2 .00 
Between subject effects  .001 1 .97 
WAZ      
Within-subject effects 40 .428 1.5 .60 
Between subject effects  2.26 1 .14 
WHZ     
Within-subject effects 40 5.55 2 .00 
Between subject effects  .372 1 .54 
 
Table 8.11: Results of longitudinal general linear model testing the effects of household help 
on indicators of nutritional status. (Control for age, cowife status, and weaning status; 
within-subject effects adjusted using Greenhouse Geisser method). 

 

 
Figure 8.3: Mixed longitudinal profile of height for age growth scores for children in 
households where women reported more/less help (N=40). 
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Figure 8.4: Mixed longitudinal profile of weight for height growth scores for children in 
households where women reported more/less help (N=40). 
 

8.3.1.3 Additional mechanisms: Increased investment in “vulnerable” children 

The data from the last chapter indicated that children with mnyonge and unyongofu among 

Datoga show more positive signs of health when the mother is in synchrony with biological 

markers of poor health. Until this point there has been no discussion of why those children 

do better in these circumstances. However, it appears that the improved health associated 

with synchrony is related to preferential treatment given to both ill and vulnerable infants.  

There is a significant difference in the amount of time that mothers spend with children 

that are ill compared to children that are healthy, with mothers spending less time apart and 

more in-demand time in close contact with ill infants. In fact, when mothers were asked 

about changes in workloads, one of the most common reasons for decreasing the workload 
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was the health status of the child (Table 8.12). Women also modify child diet in response to 

illness, in some cases reverting back to exclusive breastfeeding—a strategy that has the 

potential to increase the energetic cost of caretaking for the mother by increasing lactational 

frequency (Wood 1995).  

 

Response N Percent of 
responses 

Workload decreased because child was ill 24 60% 
Workload decreased because mother was ill 9 22.5% 
Workload decreased because type of work changed 7 17.5% 
 
Table 8.12: Maternal responses to the question, “What is the most common reason for 
decreasing the amount of work you do at home?” (N=40). 
 
 

Women also provide preferential treatment to vulnerable infants by spending more time 

with them—both overall, and in close contact during on-demand time. There is a non-

statistically significant trend for increased time in close contacts with infants that are 

unyongofu, and a statistically significant difference in the amount of on-demand time spent in 

close proximity to children that are identified as mnyonge (Mann Whitney U=-3.59, p=.00, 2-

tailed, not mnyonge= 29, mnyonge=11) (Figure 8.5). 
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Figure 8.5: Bar graph showing the ratio of on-demand time spent touching the infant vs. 
time spent not in physical contact by the overall vulnerability status of the infant. Higher 
ratios indicate more time in close contact with the child. (N=40 infants). 
 
 

Women also adjust the amount of time they spend exclusively breastfeeding vulnerable 

infants by increasing the time to supplementation (Mann Whitney U=2.74, p=.03, 2-tailed, 

not mnyonge=29, mnyonge=11), and decreasing the amount of time between birth and the 

onset of breastfeeding (Mann Whitney U=1.19, p=.04, 2-tailed, not “weak”=29, “weak”=11) 

(Figure 8.6.). 
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Figure 8.6: Box plot showing the difference in number of hours between birth and the 
onset of breastfeeding for children identified as “weak” and those that are not. (N=40). 
 
 

Finally, women differentially allocate treatment to vulnerable infants (Mann Whitney 

U=1.95, p=.00, 2-tailed, not mnyonge=29, mnyonge=11). The mean number of treatment 

events was higher among vulnerable children (both mnyonge and unyongofu), and women were 

more likely to take vulnerable children to a hospital or clinic, rather than relying on home-

based treatment. The mean amount of cash spent on medical expenses was also higher 

among vulnerable children (~6,000 TSh. vs. ~2,000 TSh.) (Mann Whitney U=6.48, p=.00, 2-

tailed, not mnyonge =29, mnyonge=11). So, it is clear that women are taking a number of 

economic and energetic steps to buffer vulnerable infants. 
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8.3.1.4. The effects of mother-infant interaction 

The data indicate that differences in health status between children are related to 

preferential treatment given to vulnerable infants (both children that are ill, and children that 

are considered mnyonge or unyongofu). The presence of social networks and household help is 

one way that women can circumvent time and energy demands to provide preferential 

treatment to infants, thus buffering them from the challenges of the environment. What 

about the women that cannot rely on these networks?  

In a socioeconomic context where Datoga are continuing to be marginalized, social 

networks are breaking down, and women are spending increased amounts of time as de facto 

heads of household, it is important to look at strategies that are successful for buffering 

infants and improving resiliency when the mother is not able to draw on social networks and 

increase the overall amount of time or energy that she spends on the child.  

One aspect of care that may shed some light on resiliency and trade-offs in patterns of 

care is the on-demand time spent in close contact between the mother and infant. The 

quality of the time a mother and infant spend together has been shown to have a strong 

influence on child health and well being (Davis et al., 2003; Forcada-Guex et al., 2006; 

Mantymaa et al., 2003). However, it is important to examine whether increased time spent in 

close contact is enough to improve child well being, given the harsh environment, and other 

constraints on maternal time and energy among Datoga.  

The data from this study indicate that despite the effects of household constraints on the 

amount of time women spend away from children and patterns of treatment, the time that 

women spend in close proximity to infants is resistant to time and energy demands. It also 

appears that patterns of time spent in close proximity to the child time do show positive 
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influences on health among Datoga children, despite all the other challenges in their 

environment (Figures 8.7-8.8). There is a trend toward children that spend more time in 

contact with the mother showing better height for age and weight for age growth scores 

(Table 8.13). Thus, although the overall quantity of time the mother spends with the child 

may be reduced; the quality of time the mother spends with the child can act as a buffering 

mechanism to improve patterns of child health.  

 

 
 
Figure 8.7: Mixed longitudinal profile of height for age growth scores between children that 
spend time in close proximity to the mother and those that do not (N=40). 
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Figure 8.8: Mixed longitudinal profile of weight for age growth scores between children that 
spend time in close proximity to the mother and those that do not (N=40). 
 
 
 N F d.f. p-value< 
HAZ     
Within-subject effects 40 .152 2 .86 
Between subject effects  4.36 1 .04 
WAZ     
Within-subject effects 40 3.18 1.9 .04 
Between subject effects  .360 1 .55 
WHZ     
Within-subject effects 40 5.19 1.6 .34 
Between subject effects  6.40 1 .16 
 
Table 8.13: Results of longitudinal general linear model testing the effects of proximity 
between mothers and infants on indicators of nutritional status. (Control for age, cowife 
status, and weaning status; within-subject effects adjusted using Greenhouse Geisser 
method). 
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8.4 Conclusion  

This chapter set out to test two related hypotheses about the relationship between 

maternal caregiving and patterns of household labor. Initially, it was suggested that the 

higher workloads associated with seasonal labor demand and increased dependency ratios 

would predict much of the patterning of interaction between mothers and infants. It was 

assumed that mothers would decrease the amount of time that they spent caring for infants 

in an effort to lower the energetic costs of reproduction and caretaking. However, this does 

not seem to entirely be the case. Women do limit the time and energy that they put into 

caretaking, but they do so by: (1) limiting time with healthy children, and (2) lowering the 

quantity of time they spend with children, but not the quality of time that they spend with 

them.  Thus women circumvent energetic tradeoffs but use harm reduction strategies that 

limit the poor reproductive consequences associated with these decisions. Women also use 

social networks as a way to increase their flexibility in responding to infant needs. This is a 

clear example of why it is important to examine the mechanisms that allow women to ‘bend’ 

the rules associated with life history constraints. 

8.4.1 Tradeo f fs  be tween care taking and labor demand 

• Hypothesis: Dependency ratios and workload appear to predict much of the variation 
in patterns of breastfeeding and supplementation among Datoga in northern 
Tanzania. This is supported by the fact that infant health appears to be most 
compromised in households with high dependency ratios and in homes where 
mothers are under increased labor stress (Sellen 1995; 1998; 2000; Sellen et al. 2000). 
Therefore it is predicted that despite knowledge of specific patterns of infant 
vulnerability, increased household production demands will be more important than 
patterns of infant illness in predicting specific patterns of harm reduction (i.e. 
treatment patterns, age at supplementation etc.).  

 
Household production demands clearly do have an effect on patterns of treatment. This 

is evident in the differences in strategies for treatment that are employed by wealthy and 
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poor households. If household labor were a limiting factor in patterns of exclusive 

breastfeeding then it would be expected that earlier ages of supplementation would be tied 

to higher demands for household labor (i.e. harm reduction strategies that focus on current 

energy demands rather than prolonged investment in infants). It is clear that herd production 

has an effect on the age of supplementation. However, the trend is toward households with 

higher labor demand to extend exclusive breastfeeding and supplement at later ages. Women 

also preferentially care for ill and vulnerable children by increasing the amount that is spent 

on treatment, extending the period of exclusive breastfeeding. Thus, women find ways to 

buffer infants even in periods of high labor demand. This indicates that caretaking is a 

balance between managing household demands and caring for the child, but it appears that 

specific characteristics about the infant (such as illness or vulnerability status) are more 

important for predicting harm reduction strategies. 

• Hypothesis: Research among Datoga households indicates that there is much variation 
in the timing of supplementation and breastfeeding (Sellen 1995; 2000). It is 
predicted that trade-offs between production demands and caregiving will cause 
Datoga mothers to optimize demands by investing more in immediate energetic 
returns. Therefore, as dependency ratios and production demands increase, patterns 
of caregiver-infant interaction including the amount of time the mother spends at 
home with the child and infant-caregiver proximity will decrease. 

 

It is clear that household production, and in particular, seasonal demands for labor, do 

have an effect on the amount of time women spend with children. Mothers spend more time 

away from the household and away from the child during the dry season when labor 

demands are at their peak. However, patterns of infant-caregiver interaction when the 

mother is with the child are not affected by household labor demands or wealth. The 

amount of time a mother spends in close proximity to the child does not decrease as 
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dependency ratios and production demands increase. As with treatment patterns and 

supplementation, mothers adjust the time that they spend with the infant according to their 

perception of how the child is doing. A mother will actually cut back on workloads to take 

care of an ill child whenever possible. Having help in the household permits the woman to 

do this more easily, however women also have strategies for buffering infants when they 

cannot depend on social networks. 

One example of this is the time that women spend in close proximity to children. The 

amount of time the mother and infant spend in close proximity has positive effects on health 

and development, with children exhibiting better nutritional health as the amount of time in 

close proximity with the mother increases. Thus, even if they lack “quantity” of time with 

infants, they do not change the “quality” of their interactions. Women are able to find ways 

to buffer infants, even if they are not able to shift workloads.  
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CHAPTER 9: DISCUSSION AND CONCLUSION 

 

Ibaygweanda ghaheanya gearir 
 
Gaguuruuneey Barabayiig eena ooy 
 
Haweega gheda marakta maygoodos 
 
 
Nea Goobureega ii siweayi gooheagu ng’uta 
 
Nea Nayeegiida ii siweayi gaguureeweasa 
 
Majawaweada nea huumwa gil majiiluneasa 
 
Nea hmung’eeda ama jea eebu manda naweeda 
 

Spirits, whose hands are of mastery 
 
The Barabaig are calling you 
 
We, the daughters of the houses who can go 
neither west nor east 
 
If we go east to the Mbugwe we are speared 
 
If we go the Iraqw we are called names 
 
They have never made us prosperous 
 
And to heaven we cannot go, there is no 
path 
 

                                                                 Datoga prayer translated by Blystad (2000: 47). 

 

This chapter summarizes the findings on the interaction between individual biology, 

household demands, and caretaking strategies. The chapter accomplishes this task by 

focusing on three areas. First, it revisits the questions posed at the beginning of the 

dissertation and examines how women perceive of and respond to vulnerable infants. 

Second, it identifies the theoretical contributions of the data to both medical anthropology 

and human biology. Finally, it identifies the main points of this research and offers some 

suggestions for improving child health among Datoga. 
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9.1 Summary of findings  

9.1.1 Cri ti cal  periods  for Datoga in fants   
 

• What are the critical periods within early childhood where interactions between 
household production, nutrition, and health status increase risk for morbidity and the 
vulnerability of Datoga infants?  

 
Life for Datoga children is hard. There are a number of factors interacting to create 

patterns of poor health among children, including feeding patterns, economic resources, and 

changes in labor demands. One issue commonly discussed by Datoga is food availability. 

The overall loss of milk and meat in Datoga diet has caused an increase in poverty related 

health issues over the years, and increases in indicators of poor growth and nutritional status 

among households (Blystad 2000; Borgerhoff Mulder 1992; Sellen 1995, 2000). It appears 

that increased marginalization of Datoga in the 10-15 years since Sellen’s research and 

associated breakdown in safety nets for the very poor has led to increased health disparities 

across wealth categories. For example, the prevalence of undernutrition among children in 

this study was high and almost all of the children measured showed deficits in height and 

weight. Wealth differences among households also show an effect on patterns of child health 

and nutrition. 

Other household factors also play a role in patterns of health among children. For 

example, seasonality interacted with a number of variables such as food security and patterns 

of illness to create disparities in health among children. Seasonality acted on patterns of 

health through its effects on prevalence of disease (such as malaria), and the associated 

interaction between illness and growth scores. Although there were no statistically significant 

differences in growth scores by season, there were trends toward lower HAZ and WHZ 

scores during the dry season and lower WAZ scores during the rainy season. 
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The data from this study indicated that health patterns for Datoga children are 

particularly bad between 18-24 months of age, showing an increasing frequency of illness 

events, and an increase in indicators of poor growth and lower hemoglobin status as the 

child ages. Although there were periodic events such as weaning when the child showed 

lower growth scores and an increased prevalence of anemia, the combination of household 

and individual variables factors seemed to create less of a “critical period” for child health, 

and more of a consistent erosion of health as children aged. Unfortunately, Sellen’s 1995 

data also indicates that there is very little “catch-up” growth after age two, and what little 

does occur, is not enough to make up for the chronic undernutrition in early infancy (Sellen 

1995:118). Children are often sensitive barometers of the well-being of a population, and the 

health of Datoga children indicate that Datoga are struggling significantly in the context of 

marginalization. 

9.1.2 The re lat ionship be tween maternal perc ept ion  and in fant  bio logy   
 

• How do Datoga caregivers perceive, and understand changes in infant health and 
how do they use this information to balance allocation of resources between 
caregiving and household production? 

 
The data on perceived vulnerability and patterns of caretaking indicate that Datoga 

mothers are using the physical and behavioral characteristics of the infant to identify periods 

of increased vulnerability (mnyonge/unyongofu). The data also indicate that women are sensitive 

to child needs and track child health closely. Maternal responses concerning the vulnerability 

of the infant were correlated with patterns of poor health among children, with mnyonge 

children showing significantly lower growth scores from other children. There were also 

trends toward lower scores for growth and hemoglobin levels for children that were 

identified as unyongofu.  



  237 

 

Maternal perceptions of mnyonge and unyongofu and biological indicators of poor health 

also show high synchrony (70-79%). Although synchrony between unyongofu and febrile 

events was low, all other markers showed high synchrony. This synchrony also seems to 

have a positive effect on patterns of child heath—children of mothers with high prevalence 

of synchrony with biological indicators showed positive longitudinal trends in growth and 

hemoglobin status.  

It was thought that potentially higher levels of depression and anxiety among mothers in 

food insecure households would correlate with a decrease in synchrony events. However, 

this did not occur. There was a statistically significant increase in the number of synchrony 

events in poor households. There was also a trend toward increased frequency of unyongofu 

(weariness) in food insecure households, which may indicate that mothers who are feeling 

vulnerable may see their children as more vulnerable as well. In fact, it may be that women in 

households with food insecurity are hyper-vigilant about child health because they feel so 

vulnerable; which might explain the increase in synchrony between identification of unyongofu 

and biological markers in food insecure households. This was a surprising finding, but a 

powerful example of the ways in which vulnerability is being embodied in patterns of 

caretaking. 

The data offer compelling evidence that women are tracking the circumstances in their 

households in careful and attentive ways.  Women who identified a child as vulnerable use 

this vulnerability to allocate care among household members, and there was evidence that 

vulnerable children receive preferential care. Mothers spend more time overall with 

vulnerable infants, and a significantly higher amount of on-demand time in contact with 

vulnerable children. Women also decrease the amount of time they allocate to other 
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household activities if a child is severely ill. Women also adjust feeding patterns for 

vulnerable infants by significantly increasing the length of exclusive breastfeeding, by 

delaying supplementation and decreasing the length of time between birth and the onset of 

breastfeeding. Finally, women allocate more treatment to vulnerable infants, showing an 

increased frequency of treatment events, and more clinic/hospital utilization.   

9 .1 .3 Pathways  to the embodiment  o f  marginal izat ion  
 

• How is regional sociopolitical marginalization and socioeconomic change impacting 
individual households, and what are the inter- and intrahousehold variables that act 
most strongly to constrain women’s ability to care for children? 

 
Among Datoga households, structural inequality is embodied as changes in subsistence 

and herd production, where 30% of the houses identify themselves as food insecure, 17% of 

women identify themselves as siidi bar bar, or “a person without anything”, and 20% of the 

households report having no milk during the dry season. Wealthy households are managing 

to retain their livestock holdings. However, households that can do this are increasingly in 

the minority. Poorer households are getting caught in a declining cycle of poverty, which is 

exacerbated by few livestock holdings with low rates of reproduction and the increasing need 

for higher amounts of commercial offtake for cash income.  

These changes influence caretaking in significantly different ways between households. 

Among poorer households, the limiting factors are wealth (specifically cash income) and 

basic food availability. Very few of the households in this study had enough available calories 

to cover nutritional needs, and the difference between required calories and available calories 

was exponentially worse in poorer households. Per capita income also has an impact. 

Although poor women who have cash are more likely to spend it on treatment for infants, 
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the frequency of treatment events and the amount of cash income spent on treatment is 

much lower among poor households.  

Wealthier households are dealing with a different set of circumstances that limit 

caretaking. Larger, wealthier households have more livestock and often break the livestock 

into several herding units, which requires more labor. There are also an increased number of 

milk cows and larger domestic herd sizes among wealthier households. Women in these 

larger households spent more time apart from children, especially during the dry season. 

This is augmented by Sellen’s data on the link between greater wealth and caretaking, which 

suggest that in wealthier households one of the limiting factors on caretaking is labor 

demand (Sellen 1995, 2003). A second issue for wealthy households is the number of 

households that depend on them for survival. Wealthy households tend to be one ones that 

lend out food and livestock to other households (Sieff 1995). However, as Datoga continue 

to struggle, more households become reliant on help, and fewer are able to repay debts, thus 

decreasing food availability in even the wealthier households. Social networks are also 

shifting so that wealthy households are caring for not just family members, but non-kin 

community members as well.  

A third factor, which has an effect on both wealthy and poor households, is the available 

social network and type of help women can draw on. For example, women spent less time 

apart from children in households that were able to share herding duties. Unfortunately, one 

theme that was consistently repeated by women during the study was that they were losing 

the people that they depended on for help. Women have traditionally relied on several 

sources for help including ties to kin from the natal household and relatives of the husband. 

However, as the Datoga become more marginalized these networks are stretched to the 
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point that many women reported that they could not depend on traditional kin relationships 

for support, either because the natal household was too far away, or because the households 

that were normally relied upon for help were struggling as well. Concepts of “far away” 

varied between women, but generally consisted of more than a two-day trip by bus (from 

Haydom). In some cases, women had created new social networks within the village and 

surrounding area, but other women struggled to identify individuals that would help in times 

of need. 

The loss of help is a concern because there was a significant decrease in the age at 

supplementation and in child nutritional scores in households where women reported that 

they had little or no help (even after controlling for wealth variables). The availability of 

social capital became especially important when children were ill and women needed to 

decrease household workloads or seek treatment. The number of treatment events was 

significantly lower in households that reported having no help.  

9.1.4 Creat ing res i l ien cy   
 

• How does household ecology and maternal care interact with infant development to 
create patterns of resilience within the mother-infant dyad? 

 
Despite the sobering realization of the toll that marginalization is having on households 

in the Eyasi basin, there is hope in the few women and children that manage resiliency in this 

increasingly challenging environment. In fact, there were several children that retained 

positive growth scores across the study, even in very poor households, indicating that there 

are successful strategies for buffering infants. 

Several factors seemed to act to increase resiliency among mother-infant dyads. One was 

the presence of help, which showed a positive relationship with patterns of health. Social 
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networks were clearly important for poor women that relied on borrowing food to feed 

children. However, women who could rely on help during critical times (such as during 

illness events) also showed higher infant growth scores than women who had limited social 

networks.  

Women would nurture vulnerable infants through caretaking strategies that increased the 

amount of time they spent with them (both on-demand time in close proximity, and overall 

time), and increasing the length of exclusive breastfeeding. Another aspect of caretaking that 

increased resiliency was the type of on-demand time that the mother spent with the infant. 

Time spent in close proximity to the infant was very resistant to the effects of seasonal 

changes in workloads, wealth, or labor demands. Although women might spend less time 

with children during the dry season, the quality of the time that they did spend with the child 

did not change. The quality of the time together had a positive effect on child health as well, 

with higher growth scores among children that spent more on-demand time in close contact 

with the mother. Thus, the quality of time the mother spent with the infant acted as a 

buffering mechanism. 

 

9.2 Implications for research 

This biocultural study has the potential to contribute to both medical anthropology and 

human biology. In particular, this study can help improve understanding about the 

relationships between pastoral marginalization and health, and between expressions of 

vulnerability (on both a household and individual level), and the health of children. One 

important contribution of this study is its illustration of how social change is embodied in 

the health of populations, and the negative effect of the erosion of social networks, 
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especially among the very poor. This study also contributes to a better understanding of how 

people use behavior as a way to circumvent competing demands for time and energy in 

challenging environments. Given the increased marginalization of pastoral groups across the 

world and increasing demands on female caretakers in Sub-Saharan Africa (Therborn 2004), 

these are important contributions. 

9.2.1 Ecosoc ial  epidemio logy  and embodiment   

Blystad (2000) identifies that Datoga embody and express their marginalization through 

expressions of limited food and limited fertility. This was clear from the data in this study as 

well. Idioms of distress and expressions such as being buneeda bar bar or “people without 

anything”, and fuga murjeewi, or “people without fat to smear” were common among 

participants in this study. Even individuals that had large landholdings but no cattle are 

considered buneeda bar bar. Strained relationships with the government and other local groups 

were also expressed frequently by both men and women who would state that the Datoga 

were “surrounded by enemies.” This was particularly true during the Tanzanian elections in 

2005, when the regional councilor (diwani) changed from a Datoga man to a person from an 

agriculturalist population. Both women and men expressed that the new person “would not 

understand the Datoga.”  

What is important about these idioms is not only that they express how vulnerable the 

Eyasi Datoga feel in this context of increasing marginalization, but that they are also linked 

to clear health outcomes. For example, children in households where mothers reported food 

insecurity, also showed lower growth scores. This is evidence for Krieger’s ecosocial concept 

of embodiment where people, “literally incorporate, biologically, the material and social 

world in which they live from in utero to death” (Krieger 2005:352). As with many other 
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pastoral groups, one of the main pathways for the embodiment of marginalization among 

Eyasi Datoga is the loss of land and cattle and the associated disintegration of social 

networks as households drop out of the pastoral sector.  

The loss of land and cattle among Datoga is tied to both historic and current 

administrative policies that limit land use and mobility (Ngadala 1991; Rekdal and Blystad 

1999; Blystad 2000). As households lose livestock, they become more food insecure due to 

both the loss of animal byproducts that can be utilized for food and the cash from 

commercial offtake that can be used to purchase food and other products (Sieff 1995). 

Simultaneously, the social networks upon which Datoga rely for borrowing both food and 

animals are shrinking, leaving a few wealthy households trying to redistribute resources 

among a number of increasingly dependant households. Datoga informants would 

consistently express their frustration with the changes in social networks and increased 

tension among households by saying that “brothers are fighting” and “there is no more 

respect in the world,” clearly indicating their frustrations and feelings of futility as traditional 

buffering systems appear to collapse around them. 

Meanwhile dwindling resources and food availability in households is acting to increase 

the number of Datoga children that are in poor health. One point that stands out is that 

there has been no improvement in growth scores among Datoga children in the 10-15 years 

since Sellen, Sieff, and Borgerhoff Mulder conducted their research among Eyasi 

populations. In fact, food availability in this study was lower than it was in either Sellen or 

Sieff’s 1995 research. So, while Tanzania as a country is being lauded for national 

improvements in child health (Mturi and Curtis 1995; WHO 2006), the marginalization of 

Datoga is creating increased health disparity among children.  
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9.2.2 Deve lopmental t raj e ctori e s and local  bio logy  

The high incidence of poor health and nutrition among this population also indicates 

that it is important to examine the long-term impact that early childhood experiences are 

having on the Datoga population. Indeed, indicators of poor health (growth and anemia) 

increased among children in this study as they became older. This indicates that there is a 

cumulative effect of health insults across early childhood. Sellen’s earlier data supports this 

conclusion. He identifies a similar pattern among children, where the nutritional status of 

older children did not seem to recover from the growth/nutritional insults that occurred 

during early childhood.  

The increasing health disparities between Datoga populations and other local groups 

(Hinderaker et al. 1991; Pike and Patil 2006) also indicate that a more localized approach 

needs to be taken to looking at the medical challenges associated with pastoral subsistence in 

this area. Culturally prescribed practices of public health and child care in this marginalized 

environment are influencing child health and survival, maturation rates and outcomes, and 

adult health and longevity via their impact on developmental ecology among Datoga 

children. For example, stressors during early development among Datoga children 

(malnutrition, anemia, and increased prevalence of illness during early childhood) could be 

showing an effect on adult health, with poor nutrition and lower hemoglobin levels among 

pregnant Datoga women, smaller birth weights among Datoga infants, higher rates of 

maternal mortality, and higher anxiety and depression levels among Datoga women 

(Hinderaker et al. 1991; HLH 2002: Olsen 2002; Pike and Patil 2006; Sellen 1995). The data 

from this study are not designed to test these interactions. However, these disparities in 

health among adult Datoga indicate that the developmental epidemiology of Datoga children 
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has the potential for creating variations in ‘local biologies’ (differences in the regulation and 

function of physiological systems such as neuroendocrine response) between Datoga and 

other groups (Worthman 2005).  

This variation in physiology and response among Datoga is incredibly important because 

it influences the effectiveness of treatment strategies, and indicates that intervention 

strategies need to examine the cascade of events leading to poor health within the population 

to effectively target both preventative care and curative measures. Closer attention needs to 

be paid to the socialization of disease and the ways in which marginalization is altering 

exposure to health insults and the biological vulnerability of Datoga.  

9.2.3 Resi l i en ce and reproduc t i ve  st rat egi e s  

Negotiations between time and energy also have implications for variation in ‘local 

biologies,’ adaptive strategies, and understanding the ways in which social variables interact 

with biology to create variation in reproductive fitness (Worthman 2005). Although all the 

children in this study were ‘exposed’ to the same sets of stressors (arid environment, low 

food availability, high disease loads), not all children did equally as poorly, indicating that the 

relationship between caretaking and health needs to be examined in more detail.  

One interesting phenomenon was the relationship between improvements in child health 

and the synchrony between maternal perception of child health and biological indicators of 

poor health.  A mentioned earlier, maternal sensitivity to child needs shows a direct 

relationship with long-term patterns of child health and well-being. Mothers that are 

sensitive to child needs can offset the long-term negative consequences of accumulated 

stressors during infancy (Engle et al. 1996; Luthar et al. 2000; Rutter 1991). This study 

hypothesized that although women would be aware of child needs, household demands 
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would be more important in determining responses to infant needs (i.e. treatment, time 

spent with the infant). It was true that women were sensitive to child needs, and increased 

synchrony between maternal awareness and biological indicators resulted in improved health 

among children. However, the relationship between household demands and caretaking was 

more complicated. Obviously, certain environmental factors such as increased wealth 

showed a positive relationship with treatment and patterns of child heath (related to 

increased food availability, cash income, and availability of alternate caretakers). Women who 

could rely on social networks for help also showed better growth scores among children.  

In a socioeconomic context where Datoga are continuing to be marginalized, social 

networks are breaking down, and women are spending increased amounts of time as de facto 

heads of household, it is important to look at strategies that are successful for buffering 

infants and improving resiliency when the mother is not able to draw on social networks and 

increase the overall amount of time or energy that she spends on the child. It was 

hypothesized that these women would invest more in immediate energetic returns and 

decrease the quantity and quality of care to children as household demands increased. 

Instead, women negotiated demands between time and energy by maintaining the decreasing 

the time but maintaining the quality of care provided to infants, and investing more time in 

vulnerable children compared to non-vulnerable children. So, women did trade off time and 

energy demands, but certain women also created a reproductively stable strategy that 

successfully balanced care of vulnerable children with household demands.  
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9.3 Conclusion  

Eeshiinea iyya, eeshiinea aahaw geyooda  
Oh 
Ak goong’ooseasa ghoghomnyeanda 
Oh 
Asi eeshiinea iyya 
Oh 
Badischooda iising’eat ea manda  
siida masawana 
Oh 
Eeshiinea iyya 
Oh 
Siida nibeal nea  
mabaysiina 
Oh 
Ak iibalaska diigbiga miyeeda 
Oh 
Siisi ghay geedaay giishealda dugwa 
Oh 
Siisi balleanji gagwalsa ghwaan dugwa  
miing’ay Datogasa 
Oh 
Goosheeda dugwa ak gwaduulean dugwa 
Oh 
Ghamneawa gang’assa bunneda 
Oh 

Mama tell her that the illness is great, 
Yes 
Precariousness is taking hold, 
Yes 
Ok mama, tell her, 
Yes 
During prayer you see that there is nobody 
who is without pain, 
Yes 
Mama, tell her, 
Yes 
People are afraid and the fear is not without 
reason, 
Yes 
The health of the children is getting worse, 
Yes 
We saw that a young man that lost his cattle, 
Yes 
That youth was not given a few head of cattle 
by his father, 
Yes 
The cattle suffered until they were gone, 
Yes 
And now it starts on the human population, 
Yes 

 
Datoga dumjeanga meang’ga, ‘Songs of the spirits’, translated by Blystad (2000): 215. 

 

As this song indicates, the Datoga are suffering. Eyasi Datoga provide an unfortunate 

case study of how structural violence creates disparities in health within marginalized 

pastoral communities, and they ways in which those disparities are translated into concepts 

of vulnerability. This project has attempted to situate the relationship between the mother 

and infant into the greater context of marginalization among Eyasi Datoga and examine how 

mothers perceive of and respond to vulnerability among children amidst a context of myriad 

demands on maternal time and energy, increasing resource scarcity, and the dissolution of 
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fundamental social support systems. This research indicates that structural inequality is 

acting on a number of levels to create vulnerability, and Eyasi Datoga households where 

“wives wear the leather skirt” feel besieged. Nonetheless there is “positive deviance” among 

Datoga mothers and certain variables such as the amount of time spent in close proximity 

with the infant can shift the negative cascade of events and mediate the long-term 

consequences of even severe adversity. 

As mentioned earlier, vulnerability is a complex phenomenon. In this case, the erosion 

of traditional social networks and loss of cattle and land is creating increased feelings of 

defenselessness among Eyasi Datoga. Women and men both comment that there are fewer 

rituals being completed to protect the Datoga, which is threatening fertility and creating poor 

health within the community. Shifts in social networks also mean changes in dependency 

relationships, and feelings of increased susceptibility to harm, especially during times of food 

insecurity.  A clear example of these feelings is expressed in a statement by an older Datoga 

man discussing the consequences of the destruction of Datoga graves in Hanang District 

(Rekdal and Blystad 1999: 130): 

“How can our parents, whose houses have been leveled with the ground, ensure  
the growth of our lineages? The trees that were there sprouting with life are gone,  
and so are we.” 
 
This vulnerability on a community level also filters down to the household level. This is 

shown by expressions of food insecurity and perceptions of households that are fuga murjeewi, 

or “people without fat to smear.” As herd numbers decrease, households are shifting to 

higher amounts of cultivation and an increasingly maize-based diet. Ideologically, this is 

important because these practices are in contrast to a social identity that is centered on 

owning cattle and relying on milk products for sustenance, and they contribute to the feeling 
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of vulnerability within households. Datoga women comment that children, “don’t grow like 

they used to” and consistently express the fact that there is less food than before and worry 

about the effects this will have on their children.  

Finally, maternal perceptions of helplessness have an effect on interactions within the 

mother-infant dyad. In this case, perceptions of vulnerability interact with maternal 

experience to influence the sensitivity of maternal responses to child needs as well as choices 

in health behavior. Not only do the erosion in social networks create problems for 

caretaking strategies among women, they also foster a sense of insecurity that is translated 

into perceptions of child health and susceptibility to harm. For example, women who 

expressed concerns about food insecurity also showed increased concern over their ability to 

care for children and the overall well-being of the child. This is identifiable in discussions 

when women observe that they “lose their infants more often than they did before.” Thus, 

the suffering caused by loss of land, cattle, and autonomy among Datoga is both embodied 

in expressions of fertility loss and the poor viability of Datoga as a people, and physically 

manifested in specific health disparities among the Datoga and other local groups.  

9 .3 .1 Future  di re ct i ons  for re search 

The evidence presented in this dissertation plainly indicates that more research needs to 

be conducted among the Datoga, especially in relation to the health impacts of social change 

and structural violence. The data on social networks presented in this dissertation are limited, 

however it is clear from the preliminary evidence that the erosion of social networks among 

Datoga is one significant pathway for the embodiment of social and ecological 

circumstances.  



  250 

 

There are important long-term biological and biomedical implications associated with 

these social changes. The cumulative effects of maternal condition during pregnancy, 

prelacteal feeding, and early supplementation and weaning are acting to create patterns of 

poor nutrition and high illness rates among Eyasi Datoga children. Women currently use 

social support as a way to create resiliency and help buffer infants. However, as social 

networks continue to erode it will be more and more difficult for women to do this, 

consequently it is important to take a more detailed look into the biocultural aspects of 

shifting identities and changes in social support among Eyasi Datoga. In particular, it is 

important to look at the fault lines in social networks and the specific aspects of the 

dissolution of social support that have the strongest effect on patterns of health and feelings 

of insecurity (i.e. increased distances to natal kin, loss of people upon which one would 

otherwise depend). 

More attention also needs to be paid to the effects of maternal affect on interactions 

within the mother-infant dyad. This project focused primarily on the state of the infant and 

maternal perceptions of changes in infant health status. However, the data on household 

food insecurity and perceptions of infant vulnerability clearly show that maternal affect has a 

significant effect on caretaking patterns among Datoga women. The research conducted by 

Patil and Pike (2006) indicates that the prevalence of anxiety and depression among Datoga 

women is higher than neighboring groups, so it is worthwhile to look at the impact that this 

is having on the mother-infant dyad. 

Finally, more research needs to be conducted regarding concepts of preventative care 

among Eyasi Datoga. It was clear during this research that there was a demand for 

preventative care, however, there was a disparity in patterns of vaccination for cattle and 
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children. Thus, it is worthwhile to examine the cultural and practical variables associated 

with child and livestock vaccination, and how individual approaches to harm reduction 

interact with perceptions of risk and vulnerability to shape decisions about preventative care.  

 

9.3.2 Recommendat ions  

This research shows that the health of Datoga will continue to degrade unless steps are 

taken to mediate the effects of social inequality. Here are several suggestions for improving 

health interventions in the area which emerge from this research:  

1. Health interventions need to incorporate a lifespan perspective and include methods 

for improving variables more distally related to child health. For example, focusing 

on maternal nutrition to improve pregnancy outcome and creating resources that 

help build and maintain social networks among women. 

2. Efforts need to be made to ensure predictable health resources at times that the 

community can access them. The primary problem in this region is the lack of 

resources including food, water, medicine, and the multiple labor demands for 

individual women. Therefore, a primary goal for effective public health intervention 

in this area is to institute strategies that decrease the number of additional constraints 

on maternal time while providing effective health services. 

3. It is important to continue to improve relations between staff and patients. This is 

not unique to this region, other studies in Africa have identified staff rudeness and 

attitudes as a problem (Streefland et al. 1999; Helman and Yogeswaran 2004). Often 

these behaviors are linked to low pay and poor incentives, staff training, and self-

definition as bearers and transmitters of “superior” western biomedicine. However, 
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if maternal experience is to be addressed, it will be important for health service 

policymakers and managers to work with clinic staff to help them understand social 

and relational reasons for vaccination default—mothers’ poverty, social exclusion, 

lack of networks and feelings of discomfort or marginalization at the clinic. 

4. Finally, although further attention needs to be paid to the high proportion of 

mothers incorrectly using medicine, and misunderstanding the role of immunization, 

caution should be taken when designing education programs among Datoga. In this 

setting, there is a risk that top-down approaches that promote biomedical, disease-

specific views will prove counter-productive, undermining maternal confidence in lay 

discourse and the traditional practices that underlie the social demand for health 

care. Instead, communication should aim to build on existing social demand through 

dialogue-based approaches that appreciate mothers’ existing views and work with 

them to build a better understanding of the role of the clinic/hospital and when it 

can be effectively utilized.

                                                
END NOTES 
 
1 It should be noted that although all data collection for the project is recorded here, not all 
data have been included in the analyses for the dissertation. Some data will be used in 
forthcoming manuscripts. 
 
2 Dahl and Hjort 1976 
 
3 Kjaerby 1979; Sperling and Galaty 1990 
 
4 Grandin 1988; Homewood 1992; Nestel 1985 
 
5 Fratkin and Smith 1994; Fratkin 1989 
 
6 Little 1985; Herren 1990 
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7 An activity level of “light-to-moderate” was chosen because it was the level that had been 
used in previous studies (Sellen 1995, 1998, 2000; Sieff 1995), and as of yet, there are no 
studies conducted among Datoga to provide actual estimates of activity levels. It should be 
noted that these calculations only provide an estimate of caloric needs.  
 
8 Ujumaa villages were the outcome of Julius Nyerere’s Arusha Declaration of 1967, which 
sought to centralize and congregate rural populations into specific areas in order to improve 
health services and economics. 
 
9 De facto polygyny is a measure of marital status that considers only the number of wives 
alive and actually living in the household with the current husband. 
 
10 Calculated as number of individuals > 5 yrs./number < 5 yrs. in age following Fratkin 
1989. 
 
11 Men would often report having their fields divided between two or three locations. One 
was usually a small plot of land near the house for growing millet, the other(s) were generally 
in the areas around Haydom and Getanyamba (approximately 45 km away) and were used 
for growing maize. 
 
12 Herd calculations were based on monthly surveys of herding groups where household 
heads were consulted about the number, location, and composition of herding groups for 
the past 24 hrs. 
 
13 Miscarriage and infant death are dreaded outcomes of pregnancy. Such events produce 
meeta (“dirt” or ritual pollution), which leads to the isolation (ghawiida) of the mother and her 
offspring (usually in separate enclosures from the rest of the household). The mother 
remains in this state until a new pregnancy is ensured (Blystad 2000). Interestingly, although 
most women reported that isolation was a common occurrence in the case of a miscarriage, 
most of the women that I saw ostracized were women that already had marginal standing in 
the community. 
 
14 See Blystad (2000) for detailed information on convalescence and rituals associated with 
neonatal care and fertility. 
 
15 This was not a case of “insufficient milk syndrome, ” the women had gotten malaria 
immediately after giving birth and felt like she could not breastfeed the child. She did not 
attempt to begin breastfeeding until almost two weeks had passed. 
 
16 During this time, there were several instances when I would go to visit women and they 
would tell me that the child had been sleeping through meals and had no interest in food 
because they had been eating only maize ugali for so long. 
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17 This was an interesting finding, because Hadley and Patil (2006) found that food security 
was higher among Datoga in the highland regions due to the prevalence of grain storage and 
less dependence on cattle for livelihood. Among the households in this study, food security 
was at its lowest during this time because food stores were running low and milk was 
unavailable in almost every household. 
 
18 In fact, I found very little association between vulnerability in this context and the 
concerns about threats to fertility that Blystad (2000) describes. Women would mention 
concern over fertility, or the death of an unweaned child in relations to “eating ghawiida” or 
the isolation that occurs at loss of a child prior to weaning. However, the vulnerability 
described in this manuscript is more closely related to the mother’s perception of infant well-
being than larger ideology concerning reproduction and fertility. 
19 These medicines would also arrive quite late because men would wait until the mnada 
(traveling market) to leave the village when they sold cattle. There were several mnada that 
men would attend per month (usually ~2), however this still meant a potentially dangerous 
one or two-week delay in treatment. 
 
20 Men would help cover the cost of treatment in severe cases. For example, a hyena bit a 
child in the village during the study, and the men all pooled resources to pay for treatment 
and rabies injections.  
 
21 Three of these episodes were malaria, two were due to dehydration associated with a 
diarrheal illness, and two were pneumonia. Other children (not in the study) were also taken 
to the hospital, nonetheless, there were relatively few cases. Examination of medical record 
books from the hospital and government clinics in the area also noted an underutilization of 
services. 
 
22 This is also something that I witnessed when I went to the clinic with women. Often 
women from the village would be chided about their clothing, or the lack of clothing on the 
children, and criticized when they couldn’t understand directions given to them in Swahili.  
 
23 It should be noted that men often have problems as well, although the fact that more of 
the men speak Swahili helps a bit. Nonetheless, I have seen Datoga men treated poorly as 
well. 
 
24 Haydom Lutheran hospital had a food-for-work program where men and women could 
work on improving roads after the rains had ended, in exchange for a predetermined amount 
of maize.  
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APPENDIX A: TANZANIAN RESEARCH CLEARANCE 
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APPENDIX B: INSTITUTIONAL REVIEW BOARD 
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APPENDIX C: PROTOCOL FOR DATA COLLECTION 

 

GROWTH MEASUREMENTS 

A. Procedure  for Taking the Recumbent Length  
(Adapted from 'How To Weigh and Measure Children', I.J. Shorr, UN, New York, 1986) 
 
1. Remove any hats, barrettes, shoes and socks. Hairstyles will need to be flattened as much as 

possible. If hair or barrettes interfere with placing the child's head directly against the 
measuring board, make a note of this on the form.  

2. Place the sliding foot piece at the end of the measuring board and check to see that it is sliding 
freely. 

3. Lay the child down on his/her back on the measuring board and stand directly behind the 
child's head. If it is not possible to stand behind the child's head, stand beside it. 

4. Position yourself on the right side of the child so you can hold the foot piece with your right 
hand. 

5. Hold the child securely at the waist while an assistant positions the head. 
6. Check to be sure that the child's head is in the correct position. The line from the hole in the 

ear to the bottom of the eye socket should be perpendicular to the board or table. Make 
certain that the child's chin is not tucked in against his/her chest or stretched too far back. 

7. Position the child's body so that the shoulders, back and buttocks are flat along the center of 
the board. 

8. Place your left hand on the child's knees. Hold the movable foot piece with your right hand 
and firmly place it against the child's heels.  

9. Check the child's position: head against the headpiece with eyes looking straight up, body and 
legs straight and flat in the center of the measuring board, heels and feet firmly against the foot 
piece. 

10. When the child's position is correct, read and call out the length measurement to the nearest 
1/8". Continue to call out the measurement until the measurement is recorded.  

11. Wipe down the board with cleaning solution before and after each child is measured. 
 
 
B. Procedure  for Weighing In fants/Chi ldren  using a Digi tal  In fant  Scale    
1. Activate the scale by turning it on. Zeroes will appear on the display panel. Make sure the scale 

is on "kg". 
2. Remove the child's clothing to undergarments. 
3. Place the child on his/her back or sitting on the tray of the scale. 
4. Make sure that the infant or child is not touching anything off of the scale. 
5. The weight will appear on the display panel. If the weight changes record both numbers. Read 

and call out the weight repeatedly until it is recorded. 
6. Record the weight on the data collection sheet. Check it for accuracy and legibility. 
7. Wipe down the scale with cleaning solution before and after each child is measured. 
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C. Procedure  for Measuring Head Circumference ,  Arm Circumference ,  and Tri c eps  Skin fo ld  
(From NYSDOH AI publication - "Criteria for the Medical Care of Children and Adolescents with HIV 
Infection”) 
 
Head Circumference 
1. Have infant or child sit on caregiver’s lap or stand if capable. 
2. Remove any hairpieces that could interfere with measurement. 
3. Place fiberglass measuring tape just above the eyebrow and ears and straight around the 

occipital bulge in the back of the child's head. 
4. Compress hair with tape and record measure to the nearest 0.1 cm. 
 
Mid-Arm Circumference 
1. Use a fiberglass centimeter tape, with millimeters delineated. On the non-dominant arm bent 

at a 90-degree angle with palm facing up, mark the midpoint between the acromium and 
olecranon processes. 

2. Make sure clothing is pushed up above the shoulder or removed if interfering with arm tissue. 
3. Measure the distance around the arm at the mark and record to the nearest 0.1 cm. 
 
Triceps Skinfold Thickness 
1. Grasp vertical fold of fat about 1 to 2 cm above the midpoint using forefinger and thumb. 
2. Measure skinfold with calipers at the midpoint after needle stabilizes while continuing to hold 

the fold with hand. 
3. Average three measures. 
4. Measure to the nearest 0.5 millimeter. 
 

HEMOGLOBIN MEASUREMENTS 

(From Neonatal Screening: Blood Specimen Collection and Handling Procedure, The National Committee 
for Clinical Laboratory Standards (NCCLS) 2004.) 
 

1. Put on rubber gloves 
2. Set up lancet, HemoCue microcuvette, and gauze 
3. Place infant’s leg in a position that will increase venous pressure. 
4. Cleanse the puncture site with a sterile alcohol pad. Wipe dry with a sterile gauze 

pad, as residual alcohol may result in an invalid specimen. 
5. With the lancet, puncture the heel skin with one continuous, deliberate motion at a 

slight angle (a little less than 90 degrees). The heel puncture should be made on the 
plantar (sole) surface of the foot. The safest area for heel puncture is medial to a line 
drawn posteriorly from the middle of the great toe to the heel, or lateral to a line 
drawn from between the fourth and fifth toe to the heel. Do not puncture on the 
posterior curvature of the heel, or on previous puncture sites. 

6. Wipe away the first drop of blood with a dry sterile gauze pad, as it is likely to 
contain tissue fluids that contaminate the specimen. 

7. Allow a second, large drop of blood to form. 
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8. Apply the microcuvette to the second drop of blood. The correct volume is drawn 
into the cuvette by capillary action. 

9. After wiping of any excess blood from the sides of the cuvette, place it in the cuvette 
holder and insert it into the photometer. 

10. Read and record the results from the photometer onto the data sheet 
11. Check infant heel for additional bleeding and apply band-aid. 
12. Dispose of lancet, gauze, microcuvette, and gloves in biohazard receptacle 

 
FECAL DATA COLLECTION 
 
Collection Protocol: 

1. Sample will be transported using EcoFix vials (Meridian Diagnostics Inc.). If the 
infant has a bowel movement while Young is visiting the mother, the sample will be 
collected at that point. If the infant does not have a bowel movement while Young is 
visiting, she will leave a container with the mother and ask her to collect a small 
sample for analysis.  

a. Sample collection: 
i. After the child defecates, use the spoon in the lid of the container to 

collect the sample, (if the child is ill, collect stool from areas that are 
bloody, slimy, or watery). Collect enough fresh stool to fill the 
container to the red “Fill Here” line.  

ii. Screw the cap on tightly. Make sure no urine, water, soil or other 
material gets in the container. 

iii. Wash hands completely with soap and water. 
 
2. Young will return to collect the sample either later that evening or the next morning, 

transfer it into EcoFix vials and transport it to the hospital. Used containers will be 
disposed of in biohazardous waste receptacles. 

**The fixative in EcoFix containers is poisonous, so Young will only leave empty 
plastic vials with screw caps with mothers and Young will transfer the samples 
for transport after collection. 
 

3. Sample will be analyzed for intestinal parasites in the lab at Haydom Lutheran 
Hospital and lab results will be delivered to Young, who will record them with the 
participant’s health information (under Id#). 

 
4. If an infant is found to have intestinal parasites, Young will direct the mother to the 

hospital for treatment and pay for the cost of services. 
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APPENDIX D: EXAMPLES OF SURVEY QUESTIONS 

 

Basic Information 
 

1. Name 
2. Kitongoji 
3. Village 
4. Month and year of birth 

a. Where were you born? 
5. Age 
6. What clan is your father from? 

a. What subgroup is your father from? 
7. How far to do live from your birthplace (walking /bike/ bus)? 
8. Is your father alive? 

a. Where does he live  
b. How old is he? 
c. How many children does your father have? 

9. Is your mother alive 
a. Where does she live? 
b. How old is she? 
c. How many children does your mother have? 

10. How many siblings do you have? 
a. How many brothers? 

i. Name 
ii. Age 
iii. Still alive? 
iv. Can you rely on this person in case of need? 

b. How many sisters? 
i. Name 
ii. Age? 
iii. Still alive? 
iv. Can you rely on this person in case of need? 

11. How many years of schooling do you have? 
12. Are you currently married? 

a. If yes,  
i. Husband’s name 
ii. What month and year was he born (or approximate age) 
iii. Which month and year did you marry? 
iv. Is this your first marriage? 
v. Is this your husband’s first marriage? 

1. If no, why (divorce, polygynous, death) 
2. Does your husband have other wives? 

a. Which cowife are you? 
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b. If no, 

i. Are you living with a man? 
ii. Who (relation) _________________________ 
iii. How long have you been with the child’s father? 

13. Do you live in one household with your husband/partner? 
a. If not, where else do you normally live? 
b. Why? 

14. How long have you been at this residence? 
15. What language do you speak in the household? 

a. What language does your husband speak? 
b. What language do your children speak? 

16. How many children have you given birth to? 
17.  How many children are in the household? 
18. Are you pregnant? 
19. Are you breastfeeding? 

a. If so, when do you plan to wean the youngest child? 
20. Are you experiencing an unusual illnesses at this time (e.g., tuberculosis, malaria)? 
21. Since (the youngest) child was born has s/he been hospitalized? Explain. 
22. Since the child was born have you had to buy medications? Explain. 
23. Why was the child last ill? When, type, duration, severity, response? 
24. Do you participate in any women’s groups? What type? 
25. If your child needs to go to the hospital who decides when they will go? 
26. Does your household own a bicycle, sewing machine, radio, or plow? 
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Baseline Health and Development 
 
1. Was this child born in the hospital? 

a. How much did he/she weigh at birth? 
b. Was this baby full-term or premature? 

2. Were there any complications associated with this child’s birth? 
a. What were they? 

3. Did you experience any problems during pregnancy with this child  
 (pregnancy sickness etc.)? 

a. What were they? 
b. What did you do to deal with these problems? 

4. Is this child more sickly than your other children? 
a. How? 

5. Is this child more fussy/high maintenance/clingy than your other children? 
a. How? 

6. Does the child ask to be held more than your other children? 
7. Has the child had any accidents since they were born? 

a. What happened? 
b. How was the child treated? 
c. Who was watching the child when it occurred? 

i. If you weren’t there, how did you find out what happened? 
8. What sort of treatments or supplements have you given the child? 

a. Hospital medicine? 
b. Traditional medicine? 
c. How often? 
d. Why did you choose this treatment? 

9. Where does this child sleep right now (bed, mattress, floor, with you)? 
10. Are you still breastfeeding this child? 

a. If not, when did you stop? 
b. What was your reason for stopping breastfeeding? 

2. Does the child ask to breastfeed more often than your other children? 
3. How frequently do you breastfeed this child? 

a. Morning(  )  b. Afternoon (  ) c. Evening (  )  d. Night (  ) 
4. When (month) did you supplement their diet? 

a. Why did you decide to supplement their diet? 
b. What did you first use to supplement their diet? 

5. How often does the child lose their appetite? 
6. Have you experienced any particularly stressful events since this child was born (alcohol, loss 

of animals, poor crops)? 
a. Type? 
b. Date and time? 
c. Duration (minutes, days, weeks)? 
d. How did you respond to this event? (Cry, sleep, not eat, leave house) 

7. Have you had any important marital conflicts since this child was born? 
a. What type? 
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b. How long have they lasted? 
c. How did you respond to this event 
d. Were any other household members involved (such as children or parents)? 

8. When do you plan on weaning this child? 
a. Why? 
b. How will you wean this child? 
c. What foods will you use to wean this child? 

9. How do you play with your child? 
10. How do you characterize your child’s temperament (happy, happy and loud, shy, shy 

and quiet, clever)? 
11. What does the child do when meeting strangers? 
12. Who normally watches your child when you are gone? 

a. How does the child respond to you when you return home after being away? 
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Food/Livestock Production and Household Consumption 
 

1. What is your most important food production activity? 
a. Why? 

2. List/rank the five most important food sources: 
3. Do you grow your own food? 

a. What types? 
b. Do you sell it? 
c. Where do you normally sell your crops? 
d. How much can you normally produce from the land? 

4. Do you collect food from the bush (i.e. greens or fruit)? 
a. What type? 
b. How much do you collect on a normal day? 
c. What time of year can you collect it? 
d. Do you sell it? Where? 
e. How much do you sell? 

5. Do you fish? 
a. How do you process it? 
b. Do you sell it? Where? 
c. How much can you catch in a normal day? 

 
6. Land ownership: 
 
Total 
Amount 

Amount 
farmed 

Owner Location Products Shared/
rented 

Relationship 

       
       
       
       

 
7. Do you own machinery to cultivate this land?  

a. What type? (plows, tractors, hoes?) 
b. Do you rent any of this machinery out to others? Who? 

8.  Do you fertilize the land? 
a. What do you use? 
b. Do you purchase fertilizer? 

i. How much do you think you spend on fertilizer per year? 
9. How much surplus food does your household have stored? 

a. What type?  
b. How many bags? 
c. Do you sell/share your food surplus? How much do you keep? 

10. If you share land with other households, how do you divide the harvest yields? 
a. Who makes this decision? 

11. How often do you trade items with other households? 
a. What items do you trade? 
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b. What do you do with the items that you receive? 
 

12. Livestock: 
 
Type Number Owner Location Purpose (milk, wool etc.) 
     
     
     

 
13. How many of your cows are producing milk right now? 
14. How often do you slaughter one of these animals? 

a. What is the occasion? 
15. How often do you sell one of these animals? 

a. What is the occasion? 
16. Have any of your cattle ever been stolen? 

a. What did you do? 
17. Do you own your own livestock? 

a. What type?  
b. How many? 
c. If you sell/slaughter an animal, do you ask other household members? 

18. How many animals does the household share with other families? 
a. What type? How many? 
b. How are the animals shared?  

19. How many people do you normally make food for? 
20. How much food do you normally cook? (i.e. amount of maize, amount of beans per 

meal etc.) 
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Cash Income/Occupation 
 

1. What is your most important income producing activity? 
a. Why? 

2. List/rank the five most important monetary sources for your household: 
3. How much money do you think your household makes in any given month? 

a. How much money is made collectively by all household members? 
b. How much money do you bring in? 
c. How much do other household members bring in? 
d. Does this vary during the year? Why? 

4. How does your household income compare to your closest neighbors? 
a. How does your personal income compare? 

5. How do you normally use the cash you bring in? 
a. How do you make cash? 
b. What is cash most often used for? 

6. Sale of items: 
 

Type of 
item 

Specific 
item 

Who 
sells 

Where 
sold 

How 
often 

Why? 

Food      
Equipment      
Land      
Market 
goods 

     

Other 
items 

     

 
7. What do you do with the returns from items that are sold? 
8. How often do you go to mnaada? 

a. Why do you go? 
9. Which duka do you normally purchase items at? 

a. Why? 
b. Do you have credit at this duka? At other dukas? 
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Social Support/Labor  
 

1. Who are your three closest neighbors? 
 
Name Relationship Distance Share 

food 
Share 
labor 

Share 
land 

Share 
animals 

       
       
       
       

 
2.  In times of need, how do you get money? 

a. Is there anyone you can ask for money? 
3. If you need help with food, what do you do? 

a. Who do you rely on? 
4. If you need help with your work, what do you do? 

a. Do you exchange work with another person? 
b. Who? Relationship? 
c. What type of work? 
d. Under what circumstances do you exchange help with work? 

5. If you need help with health care, what do you do? 
a. What type of help? 
b. Who do you rely on? 

6. Who asks you for help with money, food or work? 
a. Who/Relationship 
b. Under what circumstances does someone ask you for help? 

7. Who helps you with your work at home? 
 

Name Relationship Sex Age How do they help? 
     
     
     
     

 
8. What types of work do the younger children do? 
9. How much time do you spend away from home? 

a. What are you doing? (Collecting wood, water, shopkeeping etc.) 
b. Do you take the youngest child with you? 

10.  What is the busiest time of year for you? 
a. Why? 
b. How does this interfere with spending time at home?  
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Health Recall Data 
 

Day Illness Severity Treatment Behavior Additional notes: 
Monday      
Tuesday      
Wednesday      
Thursday      
Friday      
Saturday      
Sunday      

 
1. Infant temperature____ 
2. Did you notice any differences in your child this week? 
3. Did the child get sick more often/less often this week? 

a. What kind of illnesses have increased/decreased? 
b. Does the child seem more/less tired or fussy this week? 

4. Were your activities the same during the infant’s illness? 
a. If not, what did you change? 

5. Has the child had any accidents in the past week? 
a. What happened? 
b. How was the child treated? 
c. Who was watching the child when it occurred? 
d. How did you find out what happened when you weren’t here? 

6. Are you still breastfeeding this child? 
a. If not, when did you stop? 
b. What was your reason for stopping breastfeeding? 

7. How frequently do you breastfeed this child right now? (Number of times) 
a. Morning(  )  Afternoon (  )  Evening (  ) Night (  ) 

8. Did the child ask to be breastfed more often this week? 
a. How did you respond? 

9. Do you plan on changing this child’s diet in the next week? 
a. Why?  
b. How? 

10. Did the child lose their appetite this week? 
a. How long did it last? 
b. What did you do? 

11. Do you expect the child to achieve any new development stages this coming week? 
a. How can you tell? 

12.  How did you play with your child this week?  
a. Did you do anything to encourage them to grow/ interact? 

13. How would you characterize you child’s temperament this past week? 
a. Did they seem more demanding/quiet? 
b. How long did this last? 
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14. How many hours were you away from your child each day? 
a. What were you doing 

15. Who watched your child when you were gone this week? 
a. Relationship? 

16. Did your child do anything different when you came home this week? 
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Focus Group Discussions  
 

Caretaking 
a. What is the most important aspect of being a mother? 

i. What keeps a woman from being able to fulfill these responsibilities? 
b. Are mothers primarily responsible for children? 

i. Who else cares for children? 
ii. What role does the father play? 

c. How should a mother care for her children?  
i. What are considered good parents/bad parents? 

d. When should mothers wean their children? 
i. What are the expected consequences if a child is weaned too early? 

1. Why would a mother choose to wean too early/ too late? 
ii. What are the consequences of a mother weans too early/ too late? 

e. What is the hardest part about being a mother? 
i. What most limits a woman’s ability to care for her children? 

1. How do most women deal with this? 
 

Child Development  
f. How do you know if a child is a good/bad child? 

i. How do parents want their infant to act? 
g. How is a child expected to act at 3, 6, 9, and 12 months? 

i. What behaviors do you expect from the infant?  
ii. When do you expect them to occur? 
iii. How long should these behaviors last? 
iv. Are there expected stages for child development? 
v. What are the important life phases for individuals? 

h. Do parents do anything to encourage their infants to mature/develop more quickly? 
i. How do you identify a child that is not developing well? 

i. Are there periods when children are expected to be more vulnerable? 
1. How do you protect the child? 

ii. What causes a child to not do well? 
1. What do you do if a child isn’t doing well? 
 

Child health 
a. What is a healthy child? 
b. What makes infants sick? 
c. How often do children get sick? 
d. Are there periods when infants are more vulnerable to illness? 

i. How do you prevent an illness? 
j. How should a parent treat a sick child? 

i. When should a parent take the child to the hospital? 
ii. What would prevent a parent from taking the child to the hospital? 
iii. Who decides when a child should go to the hospital (or undergo treatment)? 

 



 

 

271 

REFERENCES 

 

Adams, A.M., Madhaven, S., Simon, D. 2002. Women's social networks and child 
survival in Mali. Social Science and Medicine, 54(2):165-178. 
 
Ainsworth, M. 1973. “The development of infant-mother attachment,” in Review of child 
development research (Vol. 3). Edited by B. Caldwell and H. Riccuiti. University of Chicago 
Press, Chicago. 

 
Armstrong-Schellenberg, J.R., Rose, N., Salim, A., Mukasa, O., Marchant, T., Tanner, M. 
and Lengeler, C. 2002. Risk factors for mortality in rural Tanzania. Tropical Medicine and 
International Health, 7(6): 506-511. 
 
Avotri, J. and V. Walters, 1999. “You just look at our work and see if you have any 
freedom on earth”: Ghanian women’s accounts of their work and their health. Social 
Science and Medicine, 9: 123-1133.  

 
Bailey, R.C., Jenike, M.R., Ellison, P.T., Harrigan, A.M., and  Peacock, N.R.. 1992.  The 
ecology of birth seasonality among agriculturalists in central Africa.  Journal of Biosocial 
Science, 24:393-412.  

 
Balbernie, R. 2002. An infant in context: Multiple risks and a relationship. Infant Mental 
Health Journal, 23(3): 329-341. 
 
Barker, D. 1997. Maternal nutrition, fetal nutrition, and disease in later life. Nutrition, 
13:807-813. 

 
Beise, J. and Voland E., 2002. Differential infant mortality viewed from an evolutionary 
biological perspective. The History of the Family, 7: 515-526. 

 
Bernard, R. 2002. Research Methods in Anthropology: Qualitative and Quantitative Approaches. 
(3rd edition)Walnut Creek, CA: Alta Mira Press.  

 
Bernard, H.R., Killworth, P., Kronenfeld, D., and Sailer, L. 1984. The problem of 
informant accuracy: The validity of retrospective data. Annual review of Anthropology 13, 
495-517. 

 
Bendersky, M. and Lewis, M., 1994. Environmental risk, biological risk, and 
developmental outcome. Developmental Psychology. 30(4): 484-494. 
 
Bentley, G., A. Goldberg, and G. Jasienska, 1993. The fertility of agricultural and non-
agricultural traditional societies. Population Studies, 47:269-281. 
 



 

 

272 

Berkman, L. 1984. Assessing the physical health effects of social networks and social 
support. Annual Review of Public Health, 5:413-432. 
 
Bereczkei, T. 2001. Maternal trade-off in treating high-risk children. Evolution and Human 
Behavior, 22:197-212. 
 
Bickle, G. Nord M., Price, C., Hamilton W. and J. Cook, 2000. Guide to measuring food 
insecurity. Alexandria, VA: Department of Agriculture, Food and Nutrition Service. 
 
Black, M. C. Reiner Hess, and J. Berenson-Howard, 2000. Toddlers from low-income 
families have below normal mental, motor, and behavior scores on the revised Bayley 
Scales. Journal of Applied Developmental Psychology, 21 (6): 655-666. 
 
Blystad, A. 1996. Do give us children: The problem of fertility among the pastoral 
Barbayiiga of Tanzania, In Managing Scarcity: Human Adaptation in East African Drylands. 
Edited by A. Ahmed and H. Abel. Addis Ababa: Commercial Printing Enterprise.  
 
Blystad, A. 1999. “Dealing with men’s spears: Datooga pastoralists combating male 
intrusion on female fertility”. In, Those Who Play with Fire: Gender, Fertility, and 
Transformation in East and Southern Africa. Edited by H. Moore, T. Sanders, and B. Kaare. 
London: Athlone Press. Pp.187-223. 

 
Blystad, A. 2000. Precarious Procreation: Datoga Pastoralists in the Late 20th Century. Doctoral 
thesis. University of Bergen. May, 2000. 

 
Blystad, A. and O. B. Rekdal, 2003. Datoga. In Encyclopedia of Medical Anthropology: Health 
and Illness in the world’s cultures, Vol. 2, edited by Ember C.R and M. Ember. New York, 
Kluwer Academic Publishers. Pp. 629-638. 
 
Blystad, A., O.B. Rekdal, and H. Malleyeck, 2007. Seclusion, protection, and avoidance: 
Exploring the metida complex among the Datoga of northern Tanzania. Africa, 77: 331-
350. 
 
Bock, J. 1999. Evolutionary Approaches to Population: Implications for Research and 
Policy. Population and Environment, 21: 193-222. 
 
Bogin, B. 2001. The Growth of Humanity. New York: John Wiley and Sons Inc. 

 
Bohannan, P. and Curtin, P. 1995. Africa and Africans. Waveland Press, Illinois. 

 
Boonmongkon, P., M. Nicter, and J. Pylypa, 2001. Mot Luuk problems in northeast 
Thailand: why women’s own health concerns matter as much as disease rates. Social 
Science and Medicine, 53: 1095-1112. 

 



 

 

273 

Borgerhoff -Mulder, M. 1991. Datoga pastoralists of Tanzania. National Geographic 
Research and Exploration, 7(2): 166-187. 

 
Borgerhoff-Mulder, M. 1992. Demography of pastoralists: preliminary data on the 
Datoga of Tanzania. Human Ecology 20: 383-405. 
 
Borgerhoff-Mulder, M. 1992. “Reproductive decisions,” In Evolutionary ecology and human 
behavior. Edited by E.A. Smith and B. Winterhalder. Pp 339-374. New York: Aldine de 
Gruyter. 

 
Borgerhoff-Mulder, M., and T.M. Caro, 1985. The use of quantitative observational 
techniques in anthropology. Current Anthropology, 26: 323-335. 

 
Borgerhoff-Mulder, M. and D. Sellen, 1994. Pastoralist decision making: A behavioral 
ecological perspective. IN E. Fratkin, K.A. Galvin, and E.A. Roth(eds.) African Pastoralist 
Systems: An integrated approach. Pp. 205-230. London, Boulder. 
 
Borgerhoff-Mulder, M. D. Sieff, and M. Merus. 1989. Disturbed ancestors: Datoga 
history in Ngorongoro Crater. Swara 12(2): 32-35. 

 
Bradley, R.H., Caldwell, B.M. 1995. Caregiving and the Regulation of Child Growth and 
Development: Describing Proximal Aspects of Caregiving Systems Developmental Review, 
15(1):38 - 85.  

 
Bradley, C. and Weisner, T. 1997. “Introduction: Crisis in the African Family”. In, 
African Families and the Crisis of Social Change. Edited by T. Weisner, C. Bradley, and P. 
Kilbride. Westport: Bergin and Garvey Inc. Pp. 1-3.  

Brockerhoff, M., and Derose, L.F. 1996. Child Survival in East Africa: The Impact of 
Preventive Health Care. World Development, 24(12): 1841-1857. 
 
Brooke Thomas, R. 2001. “The evolution of human adaptability paradigms: Toward a 
biology of poverty,” In Building a new biocultural synthesis: political economic perspectives on 
human biology. Edited by A.H. Goodman and T.H. Leatherman. pp 43-74. Ann Arbor: 
University of Michigan Press. 
 
Brooke Thomas, R, Gage, T., and Little, M. 1989. “Reflections on adaptive and 
ecological models,” In Human Population Biology: A Transdisciplinary Science. Edited by Little 
M.A. and Haas J.D. pp. 296-319. Oxford: Oxford University Press. 
 
Bryceson, D. 1995. “Gender relations in rural Tanzania: Power politics or cultural 
consensus,” in Gender, family and household in Tanzania. Edited by C. Creighton and C. 
Omari. pp37-69. Avebury Press, Brookfield.  

 



 

 

274 

Cameron, N. 1991. Human growth, nutrition, and health status in Sub-Saharan Africa. 
Yearbook of Physical Anthropology 34: 211-250.  

 
Cameron, N. 1996. “Antenatal and birth factors and their relationships to child growth,” 
In Long-term consequences of early environment: Growth, development, and the lifespan developmental 
perspective. Edited by C.J.K. Henry and S.J. Ulijaszek. Pp. 69-90. Cambridge: Cambridge 
University Press. 
 
Cameron, N. 2002. Human Growth and Development. San Diego: Academic Press. 
 
Campbell, K. and J. Wood, 1988. Fertility in traditional societies. In Natural Human 
Fertility: Social and Biological Mechanisms, edited by P. Diggory, S. Teper, and M. Potts. Pp. 
36-69. London. 

 
Castle, S. 1994. The (Re)negotiation of illness diagnoses and responsibility for child 
death in rural Mali. Medical Anthropology Quarterly, 8(3): 314-335. 
 
Centers for Disease Control. 2004. EPI-INFO, CDC, Atlanta, GA. 
 
Chandra, K. 1991. “Basic immunology and its application to nutritional problems”. In, 
Diet, Nutrition, and Immunology. Edited by R. Armour Forse. Ann Arbor: CRC Press. Pp. 
1-8. 
 
Chisholm, J.S. 1980. “Development and adaptation in infancy,” In Anthropological 
perspectives on child development. Edited by C.M Super and S. Harkness, Pp. 15-30. 
Washington: Jossey-Bass Inc. 
 
Clark, G.A., Hall, N.R. and G.J. Armelagos, 1986. Poor growth prior to early childhood: 
decreased health and life-span in the adult. American Journal of Physical Anthropology, 70: 
145-60. 

 
Comaroff, J. and J. Comaroff, 1991. How beasts lost their legs: Cattle in Tswana 
economy and society. In Herders, Warriors, and Traders: Pastoralism in Africa, edited by J. 
Galaty and P. Bonte. Boulder: Westview Press. Pp. 33-61. 
 
Coyl, D., L. Roggman, and L. Newland, 2002. Stress, maternal depression, and negative 
maternal-infant interactions in relation to infant attachment. Infant Mental Health Journal, 
23(1-2): 145-163. 
 
Creighton, C. and Omari, C.K. (eds.) 1995. Gender, Family, and Household in Tanzania. 
Brookfield: Avebury. 
 
Crnic, K., M. Greenberg, A. Ragozin, N. Robinson, and R. Basham, 1983. Effects of 
stress and social support on mothers and premature and full-term infants. Child 
Development, 54(1): 209-217. 



 

 

275 

Cronk, L. 1989. Low socioeconomic status and female-biased parental investment: The 
Mukogodo example. American Anthropologist, 91: 414-429. 
 
Coughlin, S. 2006. Ethical issues in epidemiologic research and public health practice. 
Emerging Themes in Epidemiology 3(16): 1-10. 
 
Dahl, G. and A. Hjort. 1976. Having herds: Pastoral growth and households economy. 
Department of Social Anthropology, University of Stockholm. 
 
Davidson, B. 1994. Modern Africa: A Social and Political History. Longman Press, New 
York. 

 
Dettwyler, K. 1992. The biocultural approach in nutritional anthropology: Case studies 
of malnutrition in Mali. Medical Anthropology, 15: 17-39. 
 
Dettwyler, K.A. and C. Fishman, 1992. Infant feeding practices and growth. Annual 
Review of Anthropology, 21: 171-204. 
 
DeVries, D., P. Leslie, J.T. McCabe, 2006. Livestock acquisitions dynamics in nomadic 
pastoralist herd demography: A case study among Ngisonyoka herders of south Turkana, 
Kenya. Human Ecology, 34(1): 1-25. 
 
DHS. 1996. Undernutrition among young children in Sub-Saharan Africa. Demographic 
and Health Surveys Newsletter, 8(1): 3-4. 
 
Dufour, D., L. Staten, J. Reina, and G. Spurr, 1997. Living on the edge: Dietary strategies 
of economically impoverished women in Cali, Columbia. American Journal of Physical 
Anthropology, 102(1): 5-15. 
 
Dyson-Hudson, N. 1970. The study of nomads. In W. Irons and N. Dyson-Hudson 
(eds.), Perspectives on Nomadism. Pp. 2-29, Leiden, Netherlands, EJ Brill. 
 
Dyson-Hudson, R. and N. Dyson-Hudson. 1980. Nomadic pastoralism. Annual Reviews of 
Anthropology, 9: 15-61. 
 
Ellison, P. T. 1996. Developmental influences on adult ovarian function. American Journal 
of Human Biology 8:725-734. 

 
Engle, P.L., Castle, S. and Menon P. 1996. Child development: vulnerability and 
resistance. Social Science and Medicine, (43) 621-635. 
 
Engle, P. and M. Pederson, 1989. Maternal work for earnings and child nutritional status 
in urban Guatemala, Ecology of Food and Nutrition, 22: 211-223. 
 
 



 

 

276 

Epstein, H. 1971. The origin of the domestic animals of Africa. London: Holmes and Meier. 
 
Evelyth, P.B. and J.M. Tanner, 1990. Worldwide variation in human growth. Cambridge: 
Cambridge University Press. 
 
FAO/WHO, 1973. Energy and protein requirements. Nutrition meetings, WHO 
Technical Report Series, No. 522, Food and Agricultural Organization. 
FAO. 1994. World Resources. Rome. 
 
FAO. 2005. The state of food insecurity in the world. Rome: FAO. 
 
Fayissa, B. 2001. The Determinants of Infant and Child Mortality in Developing 
Countries: The Case of Sub-Saharan Africa. Review of Black Political Economy, 29(2):83-100. 
 
Fee, E. and N. Krieger, 1994. Women’s Health Politics and Power: Essays on Sex/Gender 
Medicine and Public Health. New York: Baywood Publishing Company. 
 
Feierman, S. 1990. Peasant Intellectuals: anthropology and history in Tanzania. Madison: 
University of Wisconsin Press. 

 
Flinn, M.V. 1999. Family, environment, stress, and health during childhood. In Health, 
hormones and behavior: a socioecological and lifespan perspective. Edited by C. Panter-Brick and C. 
Worthman. pp. 105-130. Cambridge: Cambridge University Press. 

 
Flinn, M. and England, B.G. 1995. Family environment and childhood stress. Current 
Anthropology, 36: 854-866. 

 
Fratkin, E. 1987. Age-sets, households, and the organization of pastoral production: The 
Ariaal, Samburu, and Rendille of Northern Kenya. Research in Economic Anthropology, 
8:295-314. 

 
Fratkin, E. 1989. Household variation and gender inequality in Ariaal pastoral 
production. American Anthropologist, 9(2): 430-440. 

 
Fratkin, E. 1991. Surviving drought and development: Ariaal pastoralists of northern Kenya. New 
York: Westview Press. 

 
Fratkin E. and E.A. Roth, 1990. Drought and economic differentiation among the Ariaal 
pastoralists of Kenya. Human Ecology, 18(4): 385-402. 

 
Fratkin, E. and K. Smith, 1994. Labor, livestock, and land: The organization of pastoral 
production. In E. Fratkin, K.A. Galvin, and E.A. Roth (eds.), African Pastoralist Systems: 
New Frontiers in Method and Theory. Boulder: Lynne Reiner. 
 



 

 

277 

Fratkin, E., K. Galvin, and E. Roth (eds). 1994. African Pastoralist Systems: New Frontiers in 
Method and Theory. Boulder: Lynne Riener Publishers. 
 
Frisancho, A.R. 1990. Anthropometric standards for the assessment of growth and nutritional status. 
Ann Arbor: University of Michigan Press. 
 
Gage, T. 1989, Demographic studies and human population biology. In, Human 
Population Biology: A Transdisciplinary Science. Little, M, and J. Haas (eds.), New York: 
Oxford University Press. Pp. 45-65. 
 
Galaty, J. 1994. Rangeland tenure and pastoralism in Africa. In E. Fratkin, K.A. Galvin, 
and E.A. Roth (eds.), African Pastoralist Systems: New Frontiers in Method and Theory. Boulder: 
Lynne Reiner. Pp. 267-292. 
 
Galvin, K. 1985. Food procurement, diet, activities and nutrition of Ngisonyoka Turkana pastoralists 
in and ecological and social context. Ph.D. State University of New York, Binghamton. 

 
Galvin, K. 1992. Nutritional ecology of pastoralists in dry tropical Africa. American 
Journal of Human Biology, 4: 209-221. 

 
Gould, S.J. and Lewontin, R.C. 1994. “The Spandrels of San Marco and the Panglossian 
Paradigm: A Critique of the Adaptationist Programme,” In Conceptual issues in evolutionary 
biology. Edited by Elliott Sober. pp. 73-90. Cambridge: Cambridge University Press. 
 
Grandin, B. 1988. Wealth and pastoral dairy production: A case study from Maasailand. 
Human Ecology, 16(1): 1-21. 
 
Grandin, B. 1989. Labor sufficiency, livestock management, and time allocation on 
Masaai group ranches. Research in Economic Anthropology, 11: 31-45. 
 
Gray, S.J., 1994. Correlates of dietary intake of lactating women in South Turkana. 
American Journal of Human Biology, 6: 369-383, 
 
Gryboski, K. 1996. Maternal and non-maternal time allocation to infant care, and care 
during infant illness in rural Java, Indonesia. Social Science and Medicine, 43(2): 209-219. 
 
Hadley, C. and C. Patil, 2006. Food insecurity in rural Tanzania is associated with 
maternal anxiety and depression. American Journal of Human Biology, 18: 359-368. 
 
Hadley, C. and C. Patil, 2008. Seasonal changes in household food insecurity and 
symptoms of anxiety and depression. American Journal of Physical Anthropology, 135: 225-
232. 
 
Hadley, C. Borgerhoff Mulder, M., and E. Fitzherbert. 2007. Seasonal food insecurity 
and perceived social support in rural Tanzania. Public Health and Nutrition, 10: 544-551. 



 

 

278 

 
Hales, C.N., Barker, D. and P. Clark, 1991. Fetal and infant growth and impaired glucose 
tolerance at age 64. British Medical Journal, 303:1019-1022. 
 
Hames, R. 1992. “Time allocation,” In Evolutionary Ecology and Human Behavior. Edited by 
E.A. Smith, and B. Winterhalder. Pp. 203-236. New York: Aldine de Gruyter. 

 
Harkness, S. 1992. Cross-cultural research in child development: a sample of the state of 
the art. Developmental Psychology, 28: 622-5. 

 
Harkness, S. 1980. “The cultural context of child development,” In Anthropological 
perspectives on child development. Edited by C.M Super and S. Harkness. Pp. 7-14. 
Washington: Jossey-Bass Inc. 
 
Harkness, S. and Super, C.M. 1994. The developmental niche: A theoretical framework 
for analyzing the household production of health. Social Science and Medicine, 38: 217-226. 
 
Harkness S. and Super, C.M. 1987. “Fertility change, child survival, and child 
development: observations on a rural Kenyan community,” In Child survival: 
Anthropological perspectives on treatment and maltreatment of children. Edited by N. Scheper-
Hughes. pp. 59-70. Boston: Reidel. 
 
Harris, D.R. (ed.) 1980. Human ecology in savanna environments. Academic Press, London. 

 
Haydom Lutheran Hospital (HLH) 2002. Annual Report: 
www.haydom.no/Lib/index_reports.htm 
 
Haydom Lutheran Hospital (HLH) 2003. Annual Report: 
www.haydom.no/Lib/index_reports.htm 
 
Henry, C.J.K. and S. J. Ulijaszek. 1996. Long-term Consequences of Early Environment: Growth, 
Development and the Lifespan Developmental Perspective. Cambridge: Cambridge University 
Press. 

 
Herren, U.J., 1990. Socioeconomic stratification and small stock production in 
Mukogodo Division, Kenya. Research in Economic Anthropology, 12:111-148. 

 
Hewlett, B. 1991. Demography and childcare in pre-industrial societies. Journal of 
Anthropological Research, 47: 1-37. 

 
Hiernaux, J. 1967. “The peoples of Africa from 22N to the equator,” In The biology of 
human adaptability. Edited by P.T. Baker and J.S. Weiner. pp. 91-110. Oxford: Clarendon 
Press. 

 



 

 

279 

Hinderaker, S.G., Olsen, B., Lie, P.B., Gasheka, R.T. and Kvale, G. 2001. Anemia in 
pregnancy in the highlands of Tanzania. Acta Obstetrica et Gynecologica Scandinavica, 80:18-
26. 
 
Hinderaker, S.G, B. Olsen, P. Bergsjo, P. Gasheska, R Lie, J. Havnen, and G. Kvale. 
2003. Aviodable stillbirths and neonatal deaths in rural Tanzania. International Journal of 
Obstetrics and Gynecology, 110:616-623. 

 
Hogg, R, 1986. The new pastoralism: Poverty and dependency in Northern Kenya. Africa 
56(3): 319-333. 
 
Homewood, K. 1992. Development and the ecology of Maasai food and tradition. 
Ecology of Food and Nutrition, 29(1): 61-81. 
 
Homewood, K and A. Hurst, 1986. Comparative ecology of pastoral livestock in 
Baringo, Kenya. Pastoral Development Network, 21(b):1-41. 
 
Homewood, K. and J. Lewis, 1987. Impact of drought on pastoral livestock in Baringo, 
Kenya. Journal of Applied Ecology, 24: 615-632. 
 
Homewood, K. and W.A. Rodgers, 1991. Maasailand Ecology: Pastoralist development and 
wildlife conservation in Ngorongoro, Tanzania. Cambridge: Cambridge University Press. 

 
House, J.S., K.R. Landis, and Umberson, D. 1988. Social relationships and health. Science, 
241: 540-545. 
 
Howard, M. 1994. Socioeconomic causes and cultural explanations of childhood: 
malnutrition among the Chagga of Tanzania. Social Science and Medicine, 38(2): 239-251. 
 
Howell, M. and Millard, A. 1997. Hunger and shame: poverty and child malnutrition on Mount 
Kilimanjaro. New York: Routledge. 

 
Hruschka, D., D. Lende, and C. Worthman, 2005. Biocultural dialogues: Biology and 
culture in psychological anthropology. Ethos, 33(1): 1-19. 
 
Huffman, S. and L. Marin, 1994. Child nutrition, birth spacing and maternal workloads 
among two castes in rural Nepal. Journal of Biosocial Science, 709. 
 
Huss-Ashmore, R. 2000. “Theory in Human Biology: Evolution, Ecology, Adaptability 
and Variation,” In Human Biology: An Evolutionary and Biocultural Perspective. Edited by S. 
Stinson, B. Bogin, R. Huss-Ashmore, and D. O’Rourke. Pp. 1-16. New York: Wiley-Liss. 
 
ILCA 1981. Introduction to the East African range livestock systems study. ILCA/Kenya 
Working Document No. 23. Nairobi, Kenya. 
 



 

 

280 

James, A. 1998. “From the child’s point of view,” in Biosocial perspectives on children. Edited 
by C. Panter-Brick. Pp. 45-63. Cambridge University Press, New York. 
 
James, A. and Prout, A. 1996. “Strategies and structures; towards a new perspective on 
children’s experiences of family life,” in Children and families: Research and policy. Edited by 
J. Brannen and M. O’Brien. Falmer Press, New York. 

 
Joseph, K.  2002. “Validating the fetal origins hypothesis: an epidemiologic challenge,” 
In Public health issues in infant and child nutrition. Pp. 295-316. Edited by R. Black and K. 
Michaelson. Philadelphia: Lippincott Williams and Wilkins. 

 
Keller, H. 2000. Human Parent-Child Relationships from an Evolutionary Perspective. 
American Behavioral Scientist, 43(6): 957-969. 
 
Kent, G. 1991. The politics of children’s survival. New York: Praeger Publishers. 
 
Kilbride, P. L. 1990. Changing family life in East Africa: women and children at risk. University 
Park: Pennsylvania State University Press. 

 
Kjaerby, K. 1979. The development of agro-pastoralism among the Barabaig in Hanang District. 
University of Dar es Salaam, Tanzania. 
 
Kjaerby, F. 1980. The problem of livestock development and villagization among the Barabaig in 
Hanang District. BRALAP Research Report No. 40. University of Dar es Salaam, 
Tanzania. 
 
Kjaerby, F. 1989. Villagization and the crisis: Agricultural production in Hanang District, northern 
Tanzania. CDR Project Paper No. 89.2, Center for Development Research, Copenhagen. 
 
Kjaerby, F. and W. Baynit, 1979. The development of agro-pastoralism among the Barabaig in 
Hanang District. Vol. 56, BRALAP Research Papers: University of Dar es Salaam. 
 
Kleinman, A. 1987. Anthrpology and psychiatry. The role of culture in cross-cultural 
research on illness. British Journal of Psychiatry, 151:447-454. 
 
Klima, G. 1965. Jural relations between the sexes among the Barabaig. Africa, 34:9-19. 
 
Klima, G. 1970. The Barabaig: East African Cattle Herders. New York, Holt, Rienhart, and 
Winston. 
 
Konner, M. 1981. Evolution of Human Development. In, Handbook of Cross-Cultural 
Development, edited by Monroe R.H, R.L Monroe, and B. Whiting. New York: Garland 
STMP Press. Pp. 3-111. 

 



 

 

281 

Krieger, N. 2001. Theories for social epidemiology in the 21st century: an ecosocial 
perspective. International Journal of Epidemiology. 30: 668-677. 
 
Krieger, N. 2005. Embodiment: a Conceptual Glossary for Epidemiology. Journal of 
Epidemiology and Community Health, 59: 350-355. 
 
Kuate Defo, B. 1997.  Effects of infant feeding practices and birth spacing on infant and 
child survival: a reassessment from retrospective and prospective data.  Journal of Biosocial 
Science, 29: 303-326.  
 
Lamb, M., M. Bornstein, and D. Teti. 2000. Development in Infancy: An Introduction. New 
York: Lawrence Ebaum and Assoc. 

 
Lamprey, H., 1983. Pastoralism yesterday and today: the overgrazing problem. In, 
Ecosystems of the World (13): Tropical Savannas, edited by F. Bourliers, Amsterdam: Elsevier. 
Pp 643-666. 
 
Lane, C. 1991. Alienation of Barabaig pasture land: Policy implications for pastoral development in 
Tanzania. PhD, IDS, University of Sussex. 
 
Lane, C. 1996. Pastures Lost: Barabaig economy, resource tenure, and the alienation of their land in 
Tanzania. Nairobi: Initiatives Publishers. 
 
Larrea C. and I. Kawachi, 2005. Does economic inequality affect child malnutrition? The 
case of Ecuador. Social Science and Medicine, 60(1):165-178. 

 
Leidy, L. 1996. Lifespan Approach to the Study of Human Biology: An Introductory 
Interview. American Journal of Human Biology, 8(6): 699-702. 
 
Lerer, L.B. 1998. Who is the rogue? “Hunger, death and circumstance in John Mampe 
Square,” In Small Wars: The cultural politics of childhood. Edited by N. Scheper-Hughes and 
C. Sargent. Pp. 228-250. Berkeley: University of California Press. 
 
Lerer, L.B., Butchart, A., and M.T. Blache. 1995. ‘A bothersome death’--Narrative 
accounts of infant mortality in Cape Town, South Africa. Social Science and Medicine, 7: 
945-953. 

 
Leslie, P. and Gage, T. 1989. “Demography and Human Population Biology: Problems 
and Progress.” In Human Population Biology: A Transdisciplinary Science. Edited by M. Little 
and J.D. Haas. pp. 15-44. Oxford University Press, New York. 

 
Levine, R. 1973. Culture, behavior, and personality. Aldine de Gruyter, New York.  

 
Levine, R. 1998. “ Child psychology and anthropology,” in Biosocial perspectives on children. 
Edied by C. Panter-Brick. pp 102-126. Cambridge University Press, New York. 



 

 

282 

Levine, R. 1997. Mother-infant interaction in Cross Cultural Perspective. In, Uniting 
psychology and biology: Integrative perspectives on human development. Edited by L. Segal and G. 
Wiesfeld. Washington D.C.: American Psychological Association. Pp. 339-354. 

 
Little P. 1985. Absentee herd owners and part-time pastoralists: The political economy 
of resource use in Northern Kenya. Human Ecology, 13(2): 131-143. 

 
Little P. 1985. Social differentiation and pastoralist sedentarization in Northern Kenya. 
Africa, 243-261. 

 
Little, M., Gray, S.J., and P.W. Leslie, 1993. Growth of nomadic and settled Turkana 
infants in Northwest Kenya. Journal of Physical Anthropology, 92: 273-289. 

 
Little M.A. 1989. Human biology of African pastoralists. Yearbook of Physical Anthropology, 
32: 215-247. 
 
Little, M. Galvin, K., and M. Mugambi. 1983. Cross-sectional growth of nomadic 
Turkana pastoralists. Human Biology, 55(4): 811-830. 
 
Little, M. and Gray, S. 1990. Growth of Young Nomadic and Settled Turkana 
Children. Medical Anthropology Quarterly, 4(3): 296-314. 

 
Little, M. and Leslie, P. (ed.) 1999. Turkana herders of the dry savanna. Oxford University 
Press, New York. 

 
Lock, M. and P. Kaufert. 2001. Menopause, local biologies, and cultures of aging. 
American Journal of Human Biology, 13: 494-504. 

 
Luthar, S., Cicchetti, D. and Becker, B. 2000. The construct of resilience: A critical 
evaluation and guidelines for future work. Child Development, 71(3): 543-562. 
 
Lupton, D. 1993. Risk as moral danger: the social and political functions of risk 
discourse in public health. International Journal of Health Services, 23(3): 425-435. 
 
Lupton, D. 1999. Risk. New York: Routledge. 
 
Malina, R.M. (ed) 1998. “Post-natal growth and maturation,” In The Cambridge 
Encyclopedia of Human Growth and Development. Edited by S.J. Ulijaszek, F.E. Johnston, and 
M.A. Preece. Pp 176-235. Cambridge: Cambridge University Press. 
 
Manglesdorf, S. 1992. Developmental changes in infant-stranger interaction. Infant 
Behavior and Development, 15(22): 191-208. 
 



 

 

283 

Mantymaa, M., K. Puura, I. Luoma, R. Samelin, and H. Davis, 2003. Infant-mother 
interaction as a predictor of child’s chronic health problems. Child: Health, Care, and 
Development, 29(3): 181-191. 

 
Masten, A. 2001. Ordinary magic: resilience processes in development. American 
Psychologist, 56(3): 227-238. 
 
Maxwell, D. 1996. Measuring food insecurity: the frequency and severity of “coping 
strategies.” Food Policy, 21(3): 291-303. 
 
McCabe, J.T. 1990. Turkana pastoralism: A case against the Tragedy of the Commons. 
Human Ecology, 18(1): 81-103. 
 
McCabe, J.T. 1987. Drought and Recovery: Livestock dynamics among the Ngisonyoka 
Turkana of Kenya. Human Ecology, 15(4): 371-389. 
 
McCabe, J.T., S. Perkin, and C. Shofield. 1992. Can conservation and development be 
coupled among pastoral people? An examination of the Maasai of Ngorongoro 
Conservation Area, Tanzania. Human Organization, 51(4): 353-366. 

 
McDade, T. and C. Worthman, 1998. The weanlings dilemma reconsidered: a biocultural 
synthesis of breastfeeding ecology. Journal of Developmental and Behavioral Pediatrics.  
 
McElroy A. and PK Townsend, 2004. Medical Anthropology in ecological perspective. Boulder: 
Westview Press. 
 
McKenna, J., S. Mosko, C. Richard, S. Drummond, L. Hunt, M. Cetel, and J. Arapia. 
1994. Experimental studies of infant-parent cosleeping: mutual physiological and 
behavioral influences and their relevance to SIDS (sudden infant death syndrome). Early 
Human Development, 38(3): 187-201. 
 
Mednick, S., R. Machon, M. Huttunen, D Bonett, 1988. Adult schizophrenia following 
prenatal exposure to an influenza epidemic. Archives of General Psychiatry, (45)2: 189-192. 
 
Messer, E. 1997. Intra-household allocation of food and health care: current findings and 
understandings-introduction. Social Science and Medicine, 44: 1675-1684. 

 
Millard, A.V. 1994. A causal model of high rates of child mortality. Social Science and 
Medicine, 38: 253-268. 
 
Morgenson, H. 2000. False teeth and real suffering: The social course of ‘germectomy’ in 
eastern Uganda. Culture, Medicine and Psychiatry, 24: 331-351. 
 



 

 

284 

Molback, K., Gottshau, A., Aaby, P., Hojlyng, N., Ingolt, L., and Desiva, A.P.J. 1994.  
Prolonged breast feeding, diarrheal disease, and survival of children in Guinea-Bissau.  
British Medical Journal, 308:1403-1406.  
 
Montgomery, S., A. Ehlin, and A. Sacker, 2006. Breastfeeding and resilience against 
psychosocial stress. Archives of Disease in Childhood, 91: 990-994. 
 
Morbeck, M.E. 1997. “Life history, the individual and evolution,” In The Evolving Female: 
A Life History Perspective. Edited by M.E. Morbeck, A. Galloway, and A.L. Zihlman. pp 3-
14. Princeton: Princeton University Press. 

 
Morrow, V. 1995. Invisible children? Toward a reconceptualization of childhood 
dependency and responsibility. Sociological studies of children, 7: 207-230.  

 
Mosley, W.H. and Chen, L.C. 1984. “An Analytical Framework for the study of child 
survival in developing countries,” In Child Survival: Strategies for Research. W.H. Mosely and 
L.C. Chen pp 25-48. New York: Cambridge University Press. 

 
Moutafakis, G.J. 1966. “The colonial heritage of East Africa,” In The transformation of East 
Africa: Studies in political anthropology. Edited by S. Diamond and F.G. Burke. Pp. 31-82. 
New York: Basic Books. 

 
Murray, C. and A. Lopez, 1996. Evidence-based health policy-Lessons from the global 
burden of disease study. Science, pp.740-743. 

 
National Research Council. 1989, Recommended Dietary Allowances (10th ed.). national 
Academy Press, Washington D.C. 

 
Nichter, M. 1981 Idioms of distress: Alternatives in the expression of psychosocial 
distress: A case study from South India. Culture, Medicine, and Psychiatry, 5: 379-408. 

 
Nichter, M. 1995. Vaccinations in the third world: A consideration of community 
demand. Social Science and Medicine, 41(5): 649-663. 

 
Nichter, M. 2003. “Harm Reduction: A Core Concern for Medical Anthropology”. In 
Risk, Culture, and Health Inequality: Shifting Perceptions of Danger and Blame. Edited by 
Harthorn, B.H., and L. Oakes. Westport: Praeger Publishers. 

 
Ndagala, D. 1991. The Unmaking of the Datoga: Decreasing Resources and Increasing 
Conflict in Rural Tanzania. Nomadic Peoples, 28: 71-82.  
 
Nestel, P. 1989. Food intake and growth in the Maasai. Ecology of Food and Nutrition, 23: 
17-30. 
 



 

 

285 

Nestel, P. 1986. A society in transition: Developmental and seasonal influences on the 
nutrition of Maasai women and children. Food and Nutrition Bulletin, 8: 2-14. 
 
Oakley, C. 1992. Social Support and Motherhood: The Natural History of a Research Project. New 
York: Blackwell. 

 
Olsen, B., Hinderaker, S., Bergsjo, P., Lie, R., Halgrim, O., Olsen, E., Gasheka, P. and G. 
Kvale. 2002. Causes and Characteristics of maternal deaths in rural northern Tanzania. 
Acta Obstetrica Gynecologica Scandinavia, 81: 1101-1109. 
 
Osofsky, J.D. (ed.) 1987. Handbook of infant development. John Wiley, New York. 

  
Panter-Brick, C. (ed.) 1998. Biosocial perspectives on children. Cambridge: Cambridge 
University Press. 
 
Panter-Brick, C. and C. Worthman (eds.), 1999. Hormones, Health, and Behavior: A socio-
ecological and lifespan perspective. Cambridge: Cambridge University Press. 
 
Patel, V., Araya R., deLima, M., Ludermir, A. and C. Todd, 1999. Wmen, poverty and 
common mental disorders in four restructuring societies. Social Science and Medicine, 
49:1461-1471. 
 
Phillips, D., S. Hirst, P. Clark, C. Hales, and C. Osmond 1994. Fetal growth and insulin 
secretion in adult life. Diabetologia, 37(6): 592-596. 
 
Pike, I. and C. Patil, 2006. Understanding women’s burdens: preliminary findings on 
psychosocial health among Datoga and Iraqw women of northern Tanzania. Culture 
Medicine and Psychiatry, 30: 299-330. 
 
Pike, I. and S. Williams, 2006. Incorporating psychosocial health into biocultural models: 
preliminary findings from Turkana women of Kenya. American Journal of Human Biology, 
18:729-740. 
 
Payne, P. 1985. Nutritional adaptation in man: social adjustments and their nutritional 
implications. In, Nutritional adaptations in man, edited by K. Blaxter and J.C. Waterlow. 
London: John Libbey. Pp 71-87. 
 
Rapee, R. 1997. Potential role of childrearing practices in the development of anxiety and 
depression. Clinical Psychology Review, 17(1): 47-67. 

 
Rekdal, O. B. 1999.Cross-cultural healing in East African ethnography. Medical 
Anthropology Quarterly, 13(4):458-82. 
 
 
 



 

 

286 

Rekdal, O.B. and A. Blystad. 2000. “We are as sheep and goats: Iraqw and Datooga 
discourses on fortune, failure, and the future.” In The Poor Are Not Us: Poverty and 
Pastoralism in Eastern Africa. Edited by D.M. Anderson and V. Broch-Due. pp. 125-146. 
Athens: Ohio University Press. 
 
Richards, H.R., M. Reid, and G. Watt. 2003. Victim-blaming revisited: a qualitative study 
of beliefs about illness causation and responses to chest pain. Family Practice, 20(6): 711-
716. 

 
Rodney, W. 1997. “How Europe Underdeveloped Africa,” In Perspectives on Africa: A 
Reader in Culture, History, and Representation. Edited by R.R. Grinker and B. Steiner. Pp. 
585-596. Cambridge: Blackwell Press. 
 
Rutter, M. 1993. Resilience: Some conceptual considerations. Journal of Adolescent Health, 
14: 626-631. 

 
Sapolsky, R. 1998. Why Zebras Don’t Get Ulcers. New York: W.H. Freeman and Company. 
 
Sapolsky, R. 2004. Is impaired neurogenesis relevant to the affective symptoms of 
depression? Biological Psychiatry, 56(3): 137-139. 
 
Scheper-Hughes, N. and M. Lock. 1987. The Mindful Body: A Prolegomenon to Future 
Work in Medical Anthropology. Medical Anthropology Quarterly, 1(1): 6-41. 
 
Scheper-Hughes, N and C. Sargent. (eds.) 1998. Small Wars: The Cultural Politics of 
Childhood. Berkeley: University of California Press. 

 
Scoones, I. 1994. Living with uncertainty: New directions in pastoral development in Africa. 
London: Intermediate Technology Publications Ltd. 
 
Sellen, D., D. Sieff, and M. Borgerhoff Mulder, 1993. Human ecology, subsistence, and 
reproduction of pastoralists in the Lake Eyasi area of Arusha region, Tanzania. Dar es Salaam, 
Tanzania: Tanzania National Research Council. 
 
Sellen, D. 1995. The Socioecology of Young Child Growth among the Datoga Pastoralists of 
Northern Tanzania. Doctoral thesis submitted to the University of California, Davis. 

 
Sellen, D. 1998. Infant and young child feeding practices among African pastoralists: The 
Datoga of Tanzania. Journal of Biosocial Science, 30: 481-499. 
 
Sellen, D.W. 1999. Growth patterns among seminomadic pastoralists (Datoga) of 
Tanzania American Journal of Physical Anthropology, 109: (2) 187-209.  
 
Sellen, D.W. 2000. Seasonal ecology and nutritional status of women and children in a 
Tanzanian pastoral community. American Journal of Human Biology, 12(6): 758-781. 



 

 

287 

Sellen, D. 2003. Nutritional consequences of wealth differentials in East African 
pastoralists: The case of the Datoga of northern Tanzania. Human Ecology, 31(4): 529-570. 
 
Sen, A. 1999. Development as Freedom. Oxford: Oxford University Press. 
 
Sharmanov, A. 2000. Anemia testing manual for population–based surveys. Calverton, Maryland: 
Macro International Inc. 
 
Sham, P., E. O’Callaghan, N. Takei, G. Murray, E. Hare and R. Murray, 1992. 
Schizophrenia following pre-natal exposure to influenza epidemics between 1939-1960. 
British Journal of Psychiatry, 160: 461-466. 
 
Shell-Duncan, B. 1995. Impact of seasonal variation in food availability and disease stress 
on the health status of nomadic Turkana children: A longitudinal analysis of morbidity, 
immunity, and nutritional status. Journal of Human Biology. 
 
Shell-Duncan, B. and Obiero, W. 2000. Child nutrition in the transition from nomadic 
pastoralism to settled lifestyles: Individual, household, and community-level factors. 
American Journal of Physical Anthropology, 113:183-200. 
 
Shipton, P. 1989. Bitter Money: cultural economy and some African meanings of forbidden 
commodities. American Anthropological Association, Washington, D.C. 
 
Shipton, P. 1990. African famines and food insecurity: anthropological perspectives. 
Annual Review of Anthropology, 19: 353-3.94. 

 
Sieff, D. 1995. The effects of resource availability on the subsistence strategies of Datoga pastoralists of 
northwest Tanzania. Ph.D. thesis, University of Oxford. 
 
Sieff, D. 1997. Herding strategies of the Datoga pastoralists of Tanzania: Is household 
labor a limiting factor? Human Ecology, 25: 519-544. 
 
Sieff, D. 1999. The effects of wealth on livestock dynamics among the Datoga 
pastoralists of Tanzania. Agricultural Systems, 59:1-25. 
 
Singer, M. 1989. The Limitations of Medical Ecology: The concept of adaptation in the 
context of social stratification and social transformation. Medical Anthropology, 10(4): 223-
234. 
 
Singer, M .1996. Farewell to adaptationism: Unnatural selection and the politics of 
biology. Medical Anthropology Quarterly, 10(4): 496-515. 

 
 
 
 



 

 

288 

Singer, M. 2001. “The development of critical medical anthropology: implications for 
biological anthropology,” In Building a new biocultural synthesis: political economic perspectives on 
human biology. Edited by A.H. Goodman and T.H. Leatherman. Pp 93-126. Ann Arbor: 
University of Michigan Press. 

 
Smith, B., E. Sullivan, A. Bauman, G. Powell-Davies, and J. Mitchell. 1999. Lay beliefs 
about the preventability of major health conditions. Health Education Research, 14 (3): 315-
325. 
 
Sobhania, N. 1988. Pastoralist migration and colonial policy: a case study from northern 
Kenya. In, The ecology of survival: Case studies from northeast African history, edited by D. 
Johnson and D. Anderson. Boulder: Westview Press: 118-142. 
 
Sokol, R. and Rohlf, F. 1995. Biometry: The Principles and Practice of Statistics in Biological 
Research. 3rd Edition. New York: W.H. Freeman and Company. 

 
Sperling, L. 1985. Labor recruitment among East African herders: the Samburu of 
Kenya. Labor, Capital and Society, 181: 68-86. 
 
Sperling, L. and G. Galaty, 1990. Cattle, culture, and economy: dynamics in East African 
pastoralism. In, The world of pastoralism: Herding systems in comparative perspective, edited by 
J.G. Galaty and D.L. Johnson. London: Guilford Press. Pp. 69-98. 

 
Stearns, S. 1992. The Evolution of Life Histories. New York:  Oxford University Press.  
 
Streefland, P., A. Chowdhury, and P. Ramos-Jiminez, 1999. Patterns of vaccination 
acceptance. Social Science and Medicine, 49(12): 1705-1716. 
 
Sucheki, D. D. Mozaffaraian, G. Gross, ,P. Rosenfeld, and S. Levine, 1993. Effects of 
maternal deprivation on the ACTH stress response in the infant rat. Neuroendocrinology, 
57: 204-212. 
 
Super, C.M. 1984. Sex differences in infant care and vulnerability. Medical Anthropology, 
8:84-90. 

 
Swift, J. 1977. Sahelian pastoralists: Underdevelopment, desertification, and famine. 
Annual Review of Anthropology, 6: 457-478. 
 
Tabachnick, B. and Fidell, L. 2001. Using Multivariate Statistics. New York: Allyn and 
Bacon. 
 
Tanaka, S. 1969. Natural environments of Mangola. Kyoto University African Studies, 3:1. 
 



 

 

289 

Tapias, M. 2006. ‘Always ready and always clean’? Competing discourses of 
breastfeeding, infant illness, and the politics of mother-blame in Bolivia. Body and Society, 
12(2): 83-108. 
 
Tappin, D.M., Ford, R.P.K., Price, B., Macey, P.M., and Larkin, J. 2002. Central and 
peripheral temperature change in normal infants. Child: Care, Health, Development, 28(1s): 
35-36. 
 
Tarullo, A. and M. Gunnar, 2006. Child maltreatment and the developing HPA axis. 
Hormones and Behavior, 50(4): 632-639. 
 
Taylor, C. and Greenough, W. 1989. Control of diarrheal diseases. Annual Review of Public 
Health, 10:221-244. 
 
Thoits, P. 1995. Stress, coping, and social support processes: Where are we? What next? 
Journal of Health and Social Behavior, 35: 53-79. 

 
Tobias, P.V. 1967. “The peoples of Africa south of the Sahara,” In The biology of human 
adaptability, Edited by. P.T. Baker and J.S. Weiner. pp. 111-200. Clarendon Press: Oxford. 
 
Tomikawa, M. 1970. The distributions and migrations of the Datoga tribe-The sociological distinction 
of the Datoga society in the Mangola area. Kyoto University African Studies, 7:1-35. 
 
Tomikawa, M. 1972. Cattle brands of the Datoga-Human relations in the Datoga pastoral society in 
East Africa. Kyoto University African Studies, 7: 1-35. 
 
Tomikawa, M. 1978. Family and daily life: An ethnography of the Datoga pastoralists in Mangola, 
Senri Ethnological Studies, 1:1-36. 
 
Tomikawa, M. 1979. The migrations and inter-tribal relations of the pastoral Datoga. Senri 
Ethnological Studies, 5: 1-46. 
 
Trivers, R. and Willard, D. 1973. Natural selection of parental ability to vary the sex ratio 
of offspring. Science, 179:90-92.  
 
Trivers, R.L. 1974. Parent-offspring conflict. American Zoologist, 14: 249-262. 

 
Ulijaszek, S.J. 1997. “Human adaptation and adaptability,” In Human Adaptability: Past, 
Present, Future. Edited by S.J. Ulijaszek and R.Huss-Ashmore. pp 7-16. New York: 
Oxford University Press. 

 
Ulijaszek, S.J. 1997. “Human adaptability research methodology,” In Human Adaptability: 
Past, Present, Future. Edited by S.J. Ulijaszek and R.Huss-Ashmore. Pp 261-280. New 
York: Oxford University Press.  
 



 

 

290 

Ulijaszek, S.J. 1996. “Long-term consequences of early environmental influences on 
human growth and development: a developmental perspective,” In Long-term consequences 
of early environment: Growth, development, and the lifespan developmental perspective. Ed. C.J.K. 
Henry and S.J. Ulijaszek. Pp. 25-43. Cambridge: Cambridge University Press. 
 
Ulijaszek, S., F.E. Johnston, and M.A. Prentee, 1998. The Cambridge Encyclopedia of Human 
Growth and Development. New York: Cambridge University Press. 
 
Waller, R. 1985. Ecology, Migration, and Expansion in East Africa. African 
Affairs, 84(336):347-370. 

 
Weinberg, M. and E. Tronick, 1998. Emotional characteristics of infants associated with 
maternal depression and anxiety. Pediatrics, 102(5): 1298-1304. 

 
Werner, E. (ed.) 1979. Cross-cultural child development: A view from planet earth. Brooks Cole 
Publishing, Monterey.  

 
Werner, E. and R. Smith, 1992. Overcoming the Odds: High Risk Children from Birth to 
Adulthood. Ithaca: Cornell University Press. 
 
Whitaker, R.C, Phillips S.M., and S.M. Orzol, 2006. Food insecurity and the risks of 
depression and anxiety in mothers and behavior problems in their preschool aged 
children. Pediatrics, 118: e859-e868. 
 
Whiting, B. and Whiting J. 1975. Children of six cultures. Harvard University Press, 
Cambridge. 
 
WHO. 2004. The importance of caregiver-child interactions for the survival and healthy development of 
young children: a review. Geneva: WHO. 

 
WHO 1994. Basic Laboratory Methods in Medical Parasitology. WHO, Geneva. 
 
Wiley, A. 1992. Adaptation and the biocultural paradigm in medical anthropology: a 
critical review. Medical Anthropology Quarterly, 6(3): 216-36. 
 
Wiley, A. 1993. Evolution, adaptation, and the role of biocultural anthropology. Medical 
Anthropology Quarterly, 7:192-199. 
 
Wiley, A. and Pike, I. 1998. An alternative method for assessing early mortality in 
contemporary populations. American Journal of Physical Anthropology, 107: 315-330. 
 
Williams, G.C. 1966. Adaptation and Natural Selection. Princeton: Princeton University 
Press. 
 



 

 

291 

Winch, P., M. Ashraful Alam, A. Akther, D. Afroz, N.A. Ali, A. Ellis, A. H. Baqui, G. 
Darmstadt, S. Arifeen, M.H.R. Seraji, and the Bangladesh PROJAHNMO Study Group, 
1996. Local understandings of vulnerability and protection during the neonatal period in 
Sylhet district, Bangladesh: a qualitative study. Lancet, 366: 478-485. 
 
Wise, P. and D. Pursley. 1992. Infant Mortality as a Social Mirror. New England Journal of 
Medicine 326: 1558-1560.  

Wood, J.W. 1994. Dynamics of Human Reproduction: Biology, Biometry, Demography. New York: 
Aldine de Gruyter.  

 
Worthman, C. 1993. “Bio-cultural interactions in human development,” In Juvenile 
Primates: Life History, Development, and Behavior. Edited by M. Pereira and L. Fairbanks. pp. 
339-358. New York: Oxford University Press. 

 
Worthman, C. 1999. “Epidemiology of human development,” In Health, hormones and 
behavior: a socioecological and lifespan perspective. Edited by C. Panter-Brick and C. Worthman. 
pp. 47-94. Cambridge: Cambridge University Press. 
Worthman, C. and C. Panter-Brick (eds.) 1999. Hormones, Health, and Behavior: A socio-
ecological and lifespan perspective. Cambridge: Cambridge University Press. 
 
Worthman, C. and B. Kohrt, 2005. Receding horizons of health: biocultural approaches 
to public health paradoxes. Social Science and Medicine, 61: 861-878. 
 
Yeager, R. 1989. Tanzania: An African Experiment. Westview Press, Boulder. 

 
Zeanah, C.H. 1997. Becoming attached: unfolding the mystery of the mother-infant 
bond and its impact on later life. Infant Mental Health Journal, 18(3): 330-331. 

 
Ziefman, D. 2003. Predicting adult responses to infant distress: adult characteristics 
associated with perceptions, emotional reactions, and timing of intervention. Infant 
Mental Health Journal, 24(6): 597-612.  

 
Zeitlin, M.F, Ahmed N.U., Beiser, A.S., Zeitlin, J.A., Super, C.M. and Guldan, G.S. 1995. 
Developmental, behavioral, and environmental risk factors for diarrhea among rural 
Bangladeshi children of less than two years. Journal of Diarrheal Disease Research, 13: 99-
105. 
 
 
 
 
 
 
 

 


