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ABSTRACT 

This study uti1ized an interdisciplinary approach, drawing upon the fields of 

agriculture, agricultural economics, nutrition, and anthropology, to identify and 

understand the relationships between income and other household cha.;-acteristics, and 

nutrition in smallholder farm households in Manabi Province, Ecuador. The follow

ing main hypotheses were tested: household food consumption and preschooler nutri

tional status are positively associated with (1) household income; (2) women's in

come; (3) level of parental education; (4) seasonality of agricultural production and 

income; and (5) farming system diversity. 

Research was conducted over a 14-month period from October 1989 to 

December 1990 in 15 rural communities in coastal Ecuador. The research sample 

consisted of 108 households, including 172 preschool children. Agricultural produc

tion, income, and food consumption data were obtained formally via questionnaires 

administered during three distinct seasons in the agricultural cycle and informally 

using an ethnographic approach. Preschooler nutritional status was assessed via age, 

height, and weight measurements. 

Multivariate analysis revealed that in-kind income (food from on-farm sources) 

and parental education were the principal determinants of household food consump-
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tion. In-kind income was especially important to households in the lowest income 

quartile, contributing one-third of their total earnings. Although cash income 

accounted for three-fourths of total income for most households, it had an insig

nificant effect on nutrition, suggesting that form rather than level of income was key 

to househoid food consumption. Women's income was generally too small to achieve 

a statistically significant impact on household nutrition. Level of parental education 

was the primary determinant of long-run preschooler nutritional status, while hea1th

related factors, not explicitly addressed in the multivariate model, were probably the 

best predictors of current nutritional status. Despite significant seasonality in 

agricultural production and income, most households maintained a constant level and 

quality of food consumption, implying effective coping strategies to maintain house

hold food security. There was a negative relationship between farming system crop 

diversity and nutrition, suggesting that it was not how many different crops that were 

grown, but which crops were produced and what was done with the harvest that was 

crucial to household nutrition. 
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1. Statement of Research Problem 

Recent studies (von Braun et al., 1992) have estimated that about 300 million 

to 1 billion people in the world are food deficient. The availability of an adequate 

food supply at all times is essential to good nutrition. In tum, good nutrition is 

necessary for sound health, normal mental and physical growth and development, and 

optimal productivity (Berg, 1973; Krause and Mahan, 1979; Martorell, 1982). When 

nutrition is inadequate in quantity or quality, there is increased susceptibility to 

disease and infection, higher morbidity and mortality rates, and low work productivity 

and income, among other consequences (Martorell, 1982). In order to design and 

implement effective strategies to achieve and maintain good nutrition in populations as 

well as in individuals, it is important to know which factors influence nutrition. More 

specifically, researchers and planners want to know how these factors determine 

nutrition, reflected in household food consumption behavior and preschooler nutri

tional status. 

Past research has identified several key determinants of household and pre

schooler nutrition. Among these are income and education. It is evident that the 

level of household income strongly influences food consumption behavior (Reutlinger 

and Selowsky, 1976; Timmer et al., 1983; Monke and Fox, 1993; von Braun et al., 

1992). However, factors such as source and form of income also have clear links to 
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household and preschooler nutrition. Food that is produced on the farm (in-kind 

income) and consumed by household members has been found to affect food con-

sumption more significantly than an equal amount of cash income (Kennedy and 

Pinstrup-Andersen, 1982; AID, 1984; IFPRI, 1985). Furthermore, when women earn 

income and control its allocation, it is most often used to purchase food for their 

households (von Braun and Kennedy, 1986; von Braun et al., 1992). Women's in-

come has also been positively associated with preschooler nutritional status (Kumar, 

1977; Tripp, 1982; Huffman, 1987). 

The income of smallholderl farm households is closely related to the size, 

diversity, and productivity of their farming systems, and to seasonal variability in 

agricultural output. There are divergent views on the issue of smallholder agricultural 

production, specifically diversity of the farming system. Some studies suggest that a 

diverse farming system that produces primarily for household consumption will best 

assure good household and preschooler nutrition (Hernandez et al., 1974; Dewey, 

1979; Fleuret and Fleuret, 1980; Dewey, 1981). These studies tend to conclude that 

shifts from subsistence to commercial production often lead to deterioration in the 

diversity and quality of a household's diet. More recent studies, however, reveal 

positive impacts of cash crop production on household a'ld preschooler nutrition (von 

Braun, 1988; Kennedy, 1989). 

lIn this study, smallholder was defined as landholdings < 20 ha. The meaning, 
however, varies according to the environment in which the term is utilized. 
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Past research also strongly suggests that the level of formal education attained 

by the mother and father can have an important effect on household nutrition and 

preschooler nutritional status, especially in the long run2 (Novotny, 1986; Behrman 

et al., 1988; Garcia and Alderman, 1989; Senauer and Garcia, 1991). Closely 

associated with level of education are family size and adoption of health-promoting 

practices, both of which have important implications for household well-being 

(Simonen, 1981). In addition, health-related factors, such as presence of infectious 

disease, water, and sanitation, are among the most important determinants of pre-

schooler nutritional status (Anderson, 1981; Kennedy and CogiIl, 1987; Kennedy et 

al., 1988; Bouis and Haddad, 1990). 

Given the breadth of the research topic, an interdisciplinary approach, drawing 

upon the fields of agriculture, agricultural economics, nutrition, and anthropology, 

was utilized to address the research problem in this study. 

A. Objective 

The objective of this research was to identify and assess relationships between 

income and other household characteristics, and nutrition in smallholder farm house-

holds in Manabi Province, Ecuador. Attention was also given to seasonality of 

agricultural production and income, and the extent to which this determined household 

nutrition and preschooler nutritional status. 

2In this st'Jdy, long run refers to the nutritional status of preschoolers during the 
course of their growth and development. In contrast, short run refers to preschooler 
nutritional status at the time of this study. 
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Assessment of income-nutrition relationships involved examination of several 

key factors that link agricultural production, income, and nutrition. These included: 

farming system diversity; seasonality of agricultural production; utilization of farm 

output; landholding size; level, sources, forms, frequency, control, and allocation of 

income; women's income; seasonality of income; dietary intake, diversity, and qual

ity; calorie and protein availability; and preschooler nutritional status. This study 

sought to determine the significance of these and other relevant factors (education 

level of mother and father, household size, exposure to nutrition/health information, 

among others) for the nutrition of smallholder farm households in coastal Ecuador. 

B. Research Questions 

The basic research question was: What is the relationship between household 

income and other household characteristics, and nutrition? 

More specific questions included the following: 

1. What was the relationship between level of income, household 

nutrition, and preschooler nutritional status? What was the 

relative importance of cash versus in-kind income to household 

nutrition? 

2. What was the effect of women's income on household nutrition 

and preschooler nutritional status? 

3. What was the relevance of farming system diversity to house

hold nutrition and preschooler nutritional status? 



4. What was the significance of seasonality of agricultural 

production for household nutrition and preschooler nutritional 

status? 
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5. What was the relevance of level of formal education of the 

mother and father to household nutrition and preschooler nutri

tional status? 

<:. l1ypotheses 

Examination of the research questions in light of theory and previous empirical 

research led to the formulation of a set of hypotheses that guided the present study. 

The hypotheses included the following: 

1. There will be a significant relationship between household income, 

nutrition, and preschooler nutritional status. 

a. 110useholds with higher income will have significantly 

higher dietary scores, reflecting a higher quality and 

more diverse diet, and a higher daily food intake, than 

households with lower income (Bennett's Law). 

b. 110useholds with higher income will spend significantly 

more income on food than households with lower 

income. l1owever, the higher the income per adult equi

valent, the lower the proportion of income spent on food 

(Engel's Law). 
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c. Preschoolers from households with higher income will 

have significantly higher nutritional status Z-scores than 

preschoolers from households with lower income. 

2. There will be a significant positive correlation between 

women's participation in income-generating activities, household 

nutrition, and preschooler nutritional status. 

a. Households where women earn relatively high income 

will have significantly higher dietary scores than house

holds where women earn relatively little or no income, 

reflecting the important contribution of women's earnings 

to household nutrition. 

b. Preschool children in households where women earn 

relatively high income will have significantly higher 

nutritional status Z-scores than preschool children in 

households where women earn relatively little or no 

income. 

3. There will be a significant positive correlation between 

farming system diversity, household nutrition, and preschooler 

iiuuitional status. 

a. Households with higher farming systems scores, reflect

ing a more diverse farming system, will have signifi-
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cantly higher dietary scores, reflecting a higher quality 

and more diverse diet, and a higher daily food intake. 

b. Preschool children from households with higher farming 

system diversity scores will have relatively higher nutri

tional status Z-scores, reflecting the adequate intake of a 

good quality diet, than preschool children from house

holds with lower farming system diversity scores. 

4. There will be a significant relationship between seasonality of 

agricultural production, household nutrition, and preschooler 

nutritional status. 

a. A hungry season will exist during the Rainy Season prior 

to the main harvest as evidenced by significantly lower 

dietary scores, lower per capita calorie and protein 

availability, and lower preschooler nutritional status Z

scores than at other times in the year (Dry Season and 

Harvest Season). 

b. Household dietary scores, per capita calorie and protein 

availability, and preschooler nutritional status Z-scores 

will be at their highest during the Harvest Season. 
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5. There will be a significant relationship between level of formal 

education of mother and father, household nutrition, and pre

schooler nutritional status. 

a. Households where the mother and father have a higher 

level of formal education will have significantly higher 

dietary scores than households where the parents have a 

lower level of formal education. 

b. Preschool children in households where the parents have 

a higher level of formal education will have significantly 

higher nutritional status Z-scores than preschool children 

in households where the mother and father have a lower 

level of formal education. 

Data collection and analysis undertaken in the course of the present study 

focused on testing these hypotheses. 

D. Topics Addressed in this Dissertation 

This chapter is succeeded by the following chapters: 

Chapter II describes the geographical setting of the research and basic 

characteristics of the research communities. This chapter also discusses the research 

sample, methods of sample selection, and demographic characteristics of research 

households. 
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Chapter III discusses the formal and informal methods used to collect 

research data. 

Chapter IV characterizes the agricultural cycle in the research area and, 

specifically, agricultural production activities in the research households. Particular 

attention is given to diversity of the farming system, and seasonality in agricultural 

production activities and output. 

Chapter V examines the income of research households, especially 

sources and forms of income, women's income, distribution of income, seasonal vari

ation in income, and decisions regarding its allocation. 

Chapter VI analyzes the nutrition situation of research households, 

focusing on household food consumption practices, nutritional knowledge and aware

ness, household food acquisition and security, morbidity of household members, and 

preschooler nutritional status. Particular attention is given to the effect of seasonality 

in agricultural production and income on household food consumption behavior and 

preschooler nutritional status. 

Chapter VII presents the methods used to analyze research data, identi

fication of dependent and independent variables, and the results and interpretation of 

data analysis. Specifically, the chapter examines the degree to which variation in 

income levels, forms, and sources of income, and education levels, across all house

holds in the sample, explain variations in household food consumption patterns and 

preschooler nutritional status. 
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Chapter VIn summarizes the research results presented within the 

context of the research questions and hypotheses, and discusses the conclusions drawn 

from interpretation of the findings. Topics for further analysis or future research are 

also identified. 



II. Description of Research Setting and Sample 

This chapter describes the geographical setting of the research in terms of 

location, vegetation, temperature, precipitation, and basic characteristics of the 

research communities. This is followed by a discussion of the research sample, 

methods of sample selection, and demographic characteristics of the research house

holds. 

A. Research Setting 
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The research area encompasses 15 rural communities and several precincts in 

or near each community, all of which are located in Manabf Province. These are 

hereafter referred to as the "research communities" where this study was carried out 

over a fourteen-month period. Additionally, the households in these communities that 

participated in this study and, thus, comprised the research sample (discussed in 

Section B of this chapter) are hereafter referred to as the "research households." 

Manabf Province is situated on the west central coast of Ecuador and extends on both 

sides of the equator from 00 lO'north latitude to 10 50' south latitude (Uquillas et ai., 

1986b) (Figures 1 and 2). The province covers an area of 18,800 sq km (7260 sq. 

mi.) and has a population of approximately one million inhabitants (Mera, 1988). 

Throughout the year, a high frequency of cloud cover in the province results 

in relatively low evapotranspiration which permits the growth of vegetation that is 

characteristic of three ecological zones: tropical humid, dry, and very dry. Typical 
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vegetation in the province includes mesquite, ceiba, bamboo, tamarind, mango, 

Pseudosamanea guachapeZe, Tabebuia chrysantha, Cordia alliodora, Cordia Zutea, 

Vitex gigantea, and Phytelephas aequarorialis (Uquillas et al., 1986b; Carter, 1988). 

(Refer to Appendix Table I for a listing of the corresponding common and scientific 

names of plants in each vegetation type.) 
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Due to relatively low insolation during much of the year, average and maxi

mum temperatures are low compared with other tropical coastal zones. Heavy cloud 

cover is due to the influence of the Humboldt current that brings cold water from the 

South, thus maintaining relatively low temperatures on the adjacent land masses. The 

mean temperature in the province is 25° C. This permits the cultivation of crops that 

are normally found at higher elevations, such as coffee, which can be found near sea 

level and grows well at an elevation of 200 m (Carter, 1988). 

Manabi Province has few irrigated valleys. The Portoviejo River is the only 

major river which drains the research area. Manabi is one of Ecuador's leading 

provinces in agricultural and livestock production. Much of the province is used as 

grazing land and for seasonal crop production, mostly by small farmers. It is 

known for its coffee, cacao, and banana production and is the foremost cassava

producing province in Ecuador (Uquillas, 1986a; CIAT, 1988). For the most part, 

agricultural production is dependent on rainfall which, in recent years, has been scant 

and erratic. This is attributed, in part, to the effects of El Mflo, the Pacific Ocean 



weather phenomenon that causes changes in rainfall patterns around the world every 

three to five years (Blandfn Landfvar, 1976). 
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There are two distinct macroclimatic zones in Manabf Province (Carter, 1988): 

1. High humid zone with an annual precipitation greater than 1,000 

mm. This zone is located in the eastern part of the province referred to locally as the 

"mountain" where elevations reach up to 600 m above sea level. A larger va..>iety of 

crops can be grown here and, due to relatively higher rainfall, there is a longer grow

ing season than in the western part of the province. Within the humid highlands, nor

mal annual rainfall for representative communities is: Campozano, 1108 mm; 

Olmedo, 1426 mm; Chamotete, 1115 mm; and Poza Honda, 1170 mm (CRM, 1990). 

The following research communities are located within this zone: JaboncilIo, La 

Cuesta, 7 de Mayo, El Chial, Noboa, and Calceta (fable 2.1). 

2. Low dry zone with an annual precipitation less than 1,000 mm. 

This zone is located in the western part of the province referred to as the "savannah", 

to the west of the 1000 isohyet. Within the dry lowlands, normal annual rainfall in 

representative communities is: Portoviejo, 459 mm; Sancan, 486 mm; and Estancilla, 

756 mm (CRM, 1990). The following research communities are located within this 

zone: Bijahual, San Vicente, Miguelillo, Bejuco, Tablones, El Junco, Maconta Abajo, 

Mata de Cady, and Pan y Agua (Table 2.1). 
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TABLE 2.1 
Climatic zones in research area-

Macroclimate Microclimate Community Parish 

High humid Type Ib Jaboncillo Bellavista 

High humid La Cuesta Santa Ana 

High humid 7 de Mayo Olmedo 

High humid Type II El Chial Sucre 

High humid Type III Noboa Noboa 

Low dry Type IVb Bejuco Rio Chico 

Low dry Tablones Junin 

Low dry EI Junco Tosagua 

Low dry Type V Miguelillo Calder6n 

Low dry Bijahual Calder6n 

Low dry San Vicente Calder6n 

Low dry Type VI Maconta Abajo Col6n 

Low dry Mata de Cady Co16n 

Low dry Type VII Pan y Agua Anegado 

High humid Type VIII Calceta Calceta 

-INIAP, 1988; Carter, 1988. 
~ype I zone communities have similar microclimatic conditions although each is in 
a different parish. The same applies to Type IV zone communities. 
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January to April is the traditional rainy season, also referred to as winter, in 

coastal Ecuador. During the period covered by this research (October 1989 to 

December 1990) the rains arrived late (in mid-February). In Portoviejo, for example, 

two initial rainfalls were followed by one rainless month. Rain fell again on March 

18-19, followed by a drought until one final downpour on April 15. As a result of 

scant and erratic rainfall in the 1990 rainy season, most communities in Manabi 

Province's dry lowlands macroclimatic zone received about 54% of their normal 

rainfall. More specifically, Portoviejo received 208 mm; Sancan, 258 mm; and 

EstanciIla, 477 mm (CRM, 1990). 

Similarly, in the humid highlands, rainfall was about 60% of normal during 

the period January to April 1990. More specifically, Campozano received 732 mm; 

Olmedo, 760 mm; Chamotete, 564 mm; and Poza Honda, 833 mm, compared to 1108 

mm, 1426 mm, 1115 mm, and 1170 mm, respectively (CRM, 1990). 

In addition to the two macroclimatic zones, the research communities can be 

further categorized according to eight microclimatic zones that closely parallel the 

local, political administrative divisions referred to as "parishes" (fable 2.1). 

Communities within any given microclimatic zone have similar levels of annual 

precipitation (INIAP, 1988). 

All of the research communities were located within an 80 Ian radius 

of Portoviejo, the capital and main commercial center of Manabi Province. 

Portoviejo is situated in the Portoviejo River Valley, 432 Ian (or approximately eight 
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hours travel time overland) southwest of Quito, the nation's capital. At the time of 

this research, Portoviejo had a population of approximately 100,000. Maconta Abajo 

was the closest research community to Portoviejo, located at a distance of 15 km, 

while Noboa was the most distant site at 80 km from Portoviejo. Access to many of 

the research communities was difficult given the condition of the secondary roads in 

the province. For example, a trip to Maconta Abajo from Portoviejo took about 30 

minutes by jeep. In contrast, travel time from Portoviejo to Noboa was about two 

hours. 

All 15 research communities were serviced by some form of public trans

portation. In some cases, transportation to a nearby market town was available 

several times each day. In other communities, public transport was only available on 

the weekends in conjunction with the principal market days. Three-fourths of 

research households indicated they had access to public transportation while the 

remainder responded they did not. Some form of private transportation, however, 

was available in all communities for a relatively substantial fee. For example, a trip 

via private rental vehicle from laboncillo to Santa Ana cost approximately S/6,000 

($6.82), compared to about S/l,200 ($1.36) for a roundtrip fare and 300 pounds of 

freight via public transport. 

The mca., distance frum the research households to the nearest secondary road 

was 2.7 km (range: 0 to 12 km). Once on a secondary road, both public and private 



transportation were regularly available to market towns and to cities such as 

Portoviejo, Calceta, and Jipijapa. 
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Fourteen of the 15 research communities were characterized by the presence of 

an Association of Cassava Producers and Processors (APPY), a coop of small farmers 

joined in the commercial production and processing of cassava as a supply source for 

Ecuadorian agroindustries. The APPYs are the result of an ongoing, collaborative 

effort, known as the Cassava Project, that began in 1985. This project is being 

implemented by Ecuador's Foundation for Agricultural and Livestock Development 

(FUNDAGRO) in cooperation with Ecuador's National Institute for Agricultural 

Research (INIAP), Ecuador's Ministry of Agriculture and Livestock (MAG), and the 

International Center of Tropical Agriculture (CIA T). The Project's goal is to improve 

the welfare of resource-poor, small farm households in Manabf Province via income 

generation from the commercial production of cassava. The Project encourages (a) 

the production of cassava by small farmers as a cash crop, (b) the adoption and 

utilization of an appropriate technology (cassava drying plants) for community-level 

cassava processing, and (c) membership of small farmers in cooperatives (APPYs). 

During the period covered by this research there were 16 APPYs in Manabi 

Province, two of which had all-women memberships. Membership ranged from 15 to 

30 farmers per APPY with a total membership of 315 farmers. The majority were 

small farmers having less than 10 ha of land per household. Some households had 

two or more APPY members. 



35 

The existence of an APPY in the community represented the following benefits 

to all residents, both APPY memb~rs ~!!d nan-members alike: (1) A market for 

fresh cassava and (2) employment opportunities involving cassava processing activities 

(peeling, chipping, and drying cassava, and producing cassava flour and starch) which 

were undertaken at the community plant. This income-generating opportunity occur-

red during the post-harvest, dry (summer) period from August to December when 

there were few competing employment opportunities in the research communities. 

Furthermore, aside from working for a few weeks each year in the coffee and peanut 

harvests, the opportunity to work in cassava processing activities was the first 

sustained off-farm economic activity for most women in the research communities. 

The only monetary benefit gained solely by APPY members was entitlement to the 

APPY profit-share distribution at the end of each fiscal year. For the period 1989-

1990, the range in profit shares was from 0 to SI70.000' ($80) per APPY member, 

with a mean profit share of Sf30.833 ($35) per member. 

Other basic characteristics of the 15 research communities included the 

following: the presence of a public elementary school and a primary health care 

clinic. The latter was staffed in all cases by a nurse and, in some cases, by a medical 

resident or a visiting doctor. Electrical power lines have been extended to all com-

munities, but 38 % of households in the research 2:nple did not have electricity. The 

'The sucre (Sf) is Ecuador's monetrry unit. The mean exchange rate during the 
period October 1989 to December 1990 was $USI =Sf880. 
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primary sources of water for domestic consumption were streams, wells, water 

trucks, and marshes. Half of the households consumed potable water. Potable water 

is defined as water that is uncontaminated and thus fit to drink by humans (Neilson, 

1947). 

B. Research Sample 

The research sample consisted of 108 households distributed as follows: 

Noboa (8); Pan y Agua (7); EI Chial (7); Mata de Cady (4); Maconta Abajo (4); 

La Cuesta (8); 1aboncillo (15); 7 de Mayo (8); Tablones (8); EI 1unco (7); 

Bijahual (8); San Vicente (8); Miguelillo (7); Bejuco (6); and Calceta (3). A larger 

sample was selected in 1abonciIlo given the existence there of an all-women cassava 

coop and, thus, the special opportunity this presented to examine women's economic 

behavior, particularly in relation to household nutrition. 

Prior to and during this research, INIAP undertook a study of APPY -member 

households in Manabi Province to evaluate and monitor the impact of participation in 

a cassava coop on farm businc::ss. INIAP agricultural economists used a multistage 

sampling procedure to select the research sample. Stage I was characterized by two 

macroclimatic zones defined according to elevation and rainfall. Stage II was 

characterized by eight microclimatic zones. Stage III was characterized by 12 

parishes composed of communities and their neighboring precincts. These stages 

were described in Section A (Research Setting) of this chapter (Table 2.1). House

holds were selected according to the following criteria (INIAP, 1988): 



1. The presence of cassava as a main component of the household's 

farming system; 
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2. Membership in an APPY (only in the case of two-thirds of the sample); 

and 

3. Small landholdings (less than 20 ha of arable land). 

The research sample for the present study was drawn from the same popula

tion frame used by INIAP with the inclusion of an additional criterion for sample 

selection: household composition had to include at least one preschooler (Le., a child 

under 6 years of age). The rationale for this criterion was that the preschool years 

are a period of rapid physical and mental development. Consequently, short-term 

changes in some of the casual factors, such as income, that determine household 

nutrition would be most clearly reflected in the growth status of a household's young 

children (Kumar, 1977; Martorell, 1982; Senauer and Garcia, 1991). Households in 

the INIAP sample that did not have at least one preschooler were replaced by random 

selection from among qualified households located in the same community. Almost 

one-third (31 %) of households in the sample selected for this study were also part of 

the INIAP research sample. It was felt that, by including as many of the INIAP 

sample households as possible in the research sample, this research would contribute 

relevant information on previously unexplored topics to the existing database, thus 

permitting a more comprehensive understanding of smallholder farm households in 

Manabi Province. 
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About one-tenth (9%) of households in this research sample were exceptions to 

the INIAP landholding criterion in that they held more than 20 ha of arable land, the 

range being from 21 to 91 ha. These households were included in the sample for 

purposes of comparison and to obtain information on agricultural production practices 

in larger farming systems located within the research communities. 

The majority (90%) of research households owned their home, while about 

one-tenth lived in a dwelling borrowed from a relative. Only one household rented 

their home. The mean number of rooms per dwelling was four (range: 2-7). The 

typical dwelling had bamboo walls and a zinc roof. 

The mean household size in the research sample was eight persons. The 

smallest household consisted of three members while the largest had 22 members. 

At the start of the research in November 1989, 172 children under 6 years of age and 

twelve pregnant women resided in the 108 households comprising the research sam

ple. The mean level of education of the female head of household in the research 

sample was 4.4 years and 4.6 years for the male head of household. The median 

level of education was 6 years for females and 5 years for males. Almost one-fifth 

(17%) of female and male heads of household had no formal education. Nearly half 

(45 %) of the households indicated the presence of additional members in the 

household, particularly during vacation time, at harvest, and during planting time. 

The typical household could be characterized as an extended rather than a nuclear 

family. It was most common for a couple and their children to live with the family 
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of the husband if they did not form their own independent household. In addition to 

the female respondent, her spouse, and children, household composition in relation to 

the female respondent was as follows: her mother or father (12 % of households); her 

brother or sister (19% of households); an in-law (51 % of households); a grandchild 

(26% of households); and a niece or nephew (7% of households). 

Originally, the research objective was to assess the impact of the Cassava 

Project on household nutrition by means of an analysis of the income-nutrition 

relationship in a sample of APPY versus non-APPY households. However, it quickly 

became evident that, except for the possibility of a yearly profit share distributed 

to APPY members, the monetary benefits to be derived from the Cassava Project 

were the same regardless of APPY membership. Consequently, the research objec

tive was modified to identify and assess the relationship between income and nutrition 

in resource-poor, smallholder farm households in Manabf Province, thus deemphasiz

ing the APPY versus non-APPY distinction. 
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ill. Research Methods 

This research utilized both formal and informal data collection methods. 

Formal methods included the administration of a survey questionnairel three times 

over an eleven-month period to the 108 households comprising the research sample. 

The research period was subdivided according to three distinct seasons in the agri-

cultural cycle: Dry (summer) Season from August to December, Rainy (winter) Sea-

son from January to April, and Harvest Season from March to August. Each survey 

aimed to identify seasonal patterns and variability in household agricultural produc-

tion, income, and nutrition as well as to obtain specific information relevant to both 

household and individual nutrition and overall well-being of the household (Table 

3.1). 

One of the first activities undertaken at the start of field research in October 

1989 was to identify and select three qualified individuals to provide full-time assis-

tance during the implementation of each survey. All three were university graduates 

and natives of Manabf Province. Two of the three were nutritionists and one was an 

agronomist. Prior to each survey, a one-day orientation and training or refresher 

session was provided to the three research assistants. Topics to be addressed by the 

survey were reviewed and the principal investigator and research assistants practiced 

lCopies of the questionnaires are available upon request from the author at the 
following address: 2702 Nordic Lane, Tucson, AZ 85716, USA. 



TABLE 3.1 
Topics addressed by three formal surveys administered to research households. 

Season Survey (November 27-December 19, 1989): 

Socioeconomic profile of household 
Agricultural and livestock production 
Food consumption (24-hour recall) 
Child-feeding practices 
Child care 
Household morbidity 
Community communication networks 

Rainy Season Survey (March 26-ApriI20, 1990): 

Income and expenditures 
Household economic resources 
Off-farm employment 
Female employment 
Agricultural and livestock production 
On-farm labor utilization 
Food acquisition 
Food consumption (24-hour recall) 
Food knowledge, beliefs, and preferences 
Seasonal food insecurity and coping strategies 
Female reproductive history 
Household morbidity 
Exposure to health and nutrition information information 

Harvest Season Survey (September 3-21, 1990): 

Food frequency and consumption (24-hour recall) 
Agricultural and livestock production 
Cropping systems 
Utilization of agricultural inputs 
Adoption of modem agricultural technologies 
Post-harvest practices 
Food processing and preservation practices 
Household morbidity 
Exposure to mass media 

41 
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in pairs administering the questionnaire to one another. Anthropometric methods 

were reviewed and the research team practiced in pairs using the equipment to obtain 

height, weight, and arm circumference data on one another. The survey workplan 

was also discussed and agreed upon. 

The day following the training session, the research assistants joined the 

principal investigator in pre-testing the questionnaire in two of the 15 research com

munities. Two different communities were selected for each of the three pre-tests 

undertaken during field research. Households located within the research communi

ties, but not participating in the research study, were randomly selected to participate 

in the pre-test exercise. These households were selected and requested to participate 

in the pre-test several days before the actual day of the event to assure their willing

ness and availability to participate. Following the pre-test, the principal investigator 

and research assistants spent one full day analyzing the pre-test exercise to identify 

problems with wording and interpretation of survey questions, appropriateness and 

completeness of response categories, respondent reactions to the survey, and general 

acceptability of the survey instrument. The questionnaire was subsequently modified, 

as necessary, based on the findings of the pre-test analysis. 

One to two weeks prior to each survey, the principal investigator personally 

delivered a letter to each research household announcing the upcoming survey. The 

letter indicated the date and time of the interview, and whose presence was requested 

(female head of household, all children under 6 years of age residing in the house-
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hold, and, in the third survey, male head of household). The purpose of this personal 

distribution of the letter was three-fold: (1) To take advantage of every opportunity 

for personal interaction with the research households to develop good rapport and to 

reassure the respondents regarding the purpose of the survey. This helped to increase 

the reliability of information provided by respondents during each survey; (2) to con

firm the availability of key household members on the day and at the time scheduled 

for their interview; and (3) to verbalize the content of the letter to heads of house

hold who were illiterate. 

During each survey, every effort was made to have the research assistants and 

principal investigator return to the same research households in order to ensure con

tinuity and to take advantage of the rapport and trust established between the enumer

ator and the respondent. When this was not possible, the principal investigator was 

usually the person to return for follow-up. Since the principal investigator was known 

to all research households, this helped to avoid problems that might have arisen if an 

unknown enumerator had interviewed household members. 

All interviews were conducted in Spanish. Most information was obtained by 

recall from the female head of the household and, in some cases, by both the male 

and female heads of the household. At the time of the Harvest Season Survey, the 

presence of the male head of household was specifically requested to respond to ques

tions regarding agricultural and livestock production, cropping systems, especially 
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crop associations, utilization of agricultural inputs, household and farm expenditures, 

and earnings from off-farm employment. 

Immediately following administration of each questionnaire, an anthropometric 

assessment was undertaken of all children under 6 years of age and all non-pregnant 

adult females in each household to evaluate their nutritional status. The anthropomet

ric assessment included the following measurements: age, height, weight, and arm 

circumference of children under 6 years of age, and age, height, and weight of non

pregnant adult females. The principal investigator and three assistants had her or his 

own set of anthropometric equipment. This included: an Infant Weighing Pack (a 

hanging, dial-type weighing scale), a Seca floor weighing scale, a portable adult! 

infant measuring board, and a Ross Laboratory Inser-Tape for measurement of mid

arm circumference. The equipment was calibrated regularly by the principal investi

gator. Also, all equipment was stored at the end of each day in the field at the 

principal investigator's home. The amount of time required to administer the ques

tionnaire and carry out the anthropometric assessment depended on the number of 

children under 6 years of age in the household. The average length of time was 1 

hour per household. 

After each survey, a thank-you note was sent to each household expressing 

appreciation for their collaboration in the research study. The note was written on a 

post card showing one of Arizona's natural wonders. It was clear to the principal 
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investigator that some form of remuneration was expected by the research households 

at the end of the research study. Based on the observations of the principal inves

tigator, on consultations with the research assistants, and on the constraints of the 

research budget, the following items were identified as appropriate and, in some 

cases, practical gifts for each research household: a group photo of household mem

bers (enlarged and mounted), a poinsettia for the Christmas season, a pair of tree 

seedlings (one of which was Azadirachta indica or Neem, a source of natural insecti

cide), and a brochure in Spanish prepared by the German foreign aid program (GTZ) 

describing how to make and use the insecticide from Neem seeds and leaves. A one

pound bag of Quaker oats was also given to households wherein the principal inves

tigator detected significant nutritional problems. Quaker oats are the main ingredient 

for a nutritious and popular beverage. 

Informal data collection activities employed an ethnographic approach to 

collect more in-depth information on topics relevant to this study, particularly on the 

linkages between agricultural production and nutrition, and household strategies to 

maintain food security. Detailed descriptions were prepared of eight fanning systems 

located in MigueliIlo, Manabf Province, representing households with small, medium, 

and large landholdings. 

At the time of each survey, a market prices study was undertaken in a cen

trally located grocery store in each community. Price information was collected for 

18 food items commonly stocked by merchants in rural communities. These included: 



canned tuna, canned sardines, lard, vegetable oil, noodles, rice, Quaker oats, corn

meal, butter, jello, coffee, cocoa, sugar, salt, egg, cookies/crackers, and soda pop. 

46 

A weekly Market Prices Study was undertaken over 13 months utilizing both 

formal and informal data collection methods. The price, availability, and quality of 

38 key food items in the typical Manabita diet were monitored on a weekly basis at 

Portoviejo's Market No.1, the city's main commercial center. Food items included: 

plantain, banana, cassava, com, rice, potato, noodles, onion, tomato, green pepper, 

carrot, lemon, orange, pineapple, papaya, snap bean, kidney bean, lentil, broad bean, 

beef, chicken, egg, fresh fish (five varieties), shrimp, canned tuna, cheese, butter, 

milk, lo.rd, vegetable oil, sugar, salt, coffee, and soda pop (Appendix Table I). 

A one-time survey was conducted in Portoviejo in July 1990 to obtain infor

mation on the market prices of 32 agricultural inputs commonly purchased by 

Manabita farmers. The inputs included: seed (four species), fertilizers (three types), 

insecticides (10 types), fungicide (one type), and herbicides (14 types). 

Secondary data and information obtained from the Cassava Project, INIAP, the 

Ministry of Agriculture and Livestock, among other sources, were reviewed prior to 

and throughout the period of field research. 
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N. Agricultural Production in the Research Households 

Agricultural and livestock production is one key component of the production

income-nutrition triad that is the focus of this research. The nature of the farming 

system, in terms of its size and diversity, and the adoption of modern agricultural 

technologies, combined with natural factors, most importantly rainfall, determine the 

level of agricultural output. Semi-subsistence and commercial farm households de

pend on the productivity of their farming system to provide a primary source of in

come and to assure household food security. 

This chapter examines several agriculture-related factors addressed by this 

research to better understand the linkages between agriculture, income, and nutrition. 

These included: nature and diversity of the farming system; landholding size; season

ality of agricultural production; utilization of land, labor, and inputs; post-harvest 

practices; and marketing of farm output. The chapter begins with a discussion of the 

agricultural cycle in Manabi Province. 

A. Agricultural Cycle in the Research Area 

The agricultural cycle in Manabf Province normally begins at the end of the 

summer (October to December) with landclearing activities. A machete is the imple

ment commonly used to clear the land of crop stubble left from the previous harvest. 

Stubble is stacked in piles in the fields and burned. Other than this, most farmers, 

male or female, do not till their fields in any special way prior to sowing. Once the 
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land is cleared (uld ready to sow, farmers and their families spend time in November 

and December harvesting lemons and mangos, cutting and collecting fuelwood, and 

shelling peanut and maize for planting seed. 

The Rainy Season, known as winter, normally lasts from late December or 

January through April. When the first rains arrive, the farmer uses a machete or 

handspike to make a hole in the soil and sow the seed. Those farmers who do till the 

soil prior to seeding use a pick, stick or hoe. After seed is sown, the main agricul

tural activity is weeding. This is either done manually with the use of a machete or, 

if resources permit, with herbicides. 

Some crops are harvested throughout the year, namely cassava, plantain, bana

na, and legumes. (Refer to Appendix Table 1 for a listing of the corresponding sci

entific name for each staple crop.) However, the primary harvest of staple crops 

begins in March and continues through August. Beans are the first crop harvested, 

followed by green maize (maize harvested early for fresh consumption). Peanut, 

maize, cotton, melons, vegetables (squash, tomato, cucumber, green pepper), coffee, 

rice, castor bean, and Citrus (lemon, orange, and tangerine) are harvested from May 

until July. In coffee-producing areas, the harvest may continue until mid-to-iate 

August. Cassava is the last major crop harvested. Depending upon the amount of 

rainfall that year, the cassava harvest may begin as early as August or as late as 

November or December. 
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B. The Farming System of the Research Households 

The typical farm in Manabi Province is a very complex system that covers a 

relatively small area, usually located next to or in close proximity to the household's 

dwelling. The mean landholding size of the research households was 8.1 ha, the 

median size was 3.9 ha, and the range was from 0.2 ha to 91.0 ha. These values 

reflected both crop and pasture land. All households had land for crop production 

while only 15% of households had pas~ure land for cattle grazing. Pastures were 

located at some distance from the home. 

One key agricultural factor linking production, income, and nutrition is farm

ing system diversity. This refers to the variety of crop and animal species present 

within a farming system. Conventional wisdom suggests the more diverse a farming 

system, the more food-secure a farm household is likely to be. Some studies (Dewey, 

1979) have shown that, as smallholder farmers shifted towards cash-crop production 

and integration into the market economy, their farms experienced decreased crop 

diversity, resulting in decreased dietary diversity and a concomitant increased 

dependency on purchased foods. This situation is viewed as potentially detrimental to 

the food security of smallholder farm households (Hemande.7: et al., 1974; Fleuret and 

Fleuret, 1980; Dewey, 1981; Lunven, 1982). Other studies (Rabeneck, 1982; 

DeWalt, 1983; Longhurst, 1983; von Braun and Kennedy, 1986) suggest that house

hold nutrition and preschooler nutritional status are better on farms where agricultural 

production ir.~!~d:,~ 2. :-:xlX of $ub!;::;~e:1~ and cash crops than on farms that produce 



only cash crops. However, recent research in Guatemala (Immink and Alarc6n, 

1991) revealed that household nutrition was neither adversely affected by crop 

diversification and commercialization nor significantly improved as household 

incomes increased among diversified farmers. 
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In the present study, the farming system of research households was charac

terized by a variety of annual and perennial crops. Principal annual crops grown 

included: maize, rice, peanut, snap bean, broad bean, cowpea, cotton, cassava, 

watermelon, cantaloupe, and squash. Perennial crops included banana, plantain, cof

fee, cacao, sugarcane, and castor bean. Most farmers in the research area practiced a 

combination of monoculture and intercropping. The most common intercrop associa

tions were: maize-legumes (especially peanut), maize-rice, maize-cassava-Iegumes, 

maize-cassava, cassava-legumes, coffee-cassava, coffee-plantain/banana, maize

squash, maize-cassava-rice, maize-squash-castor bean, and maize-cassava-castor bean. 

The farming system also included culinary and medicinal herbs, fruit trees, orna

mental plants, fuelwood trees, and small and large livestock. These components were 

a major source of food and income for research households throughout the year and 

thus contributed directly to th'!ir food security. There was, however, a clear seasonal 

pattern to most aspects of agricultural production in the research households. Past 

research has shown that seasonality in agricultural production has important economic 

and nutritional implications for smallholder farm households. Several studies 
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(Pinstrup-Andersen, 1981; Longhurst, 1983; Maxwell, 1984; Frankenberger, 1985; 

Sahn, 1989) suggest that, during the period immediately preceding the harvest, oppor

tunities to earn income are limited, food stocks are likely to be depleted, and food 

prices tend to be high. This period, generally referred to as the "hungry season", 

often has a negative impact on household nutrition and preschooler nutritional status. 

During this time, households employ a variety of coping strategies to maintain food 

security (Longhurst, 1986; Corbett, 1988; Sahn, 1989; Frankenberger, 1990). 

The farming system of research households was subdivided into four primary 

components (staple crops, livestock, fruits, and vegetables) to more clearly assess the 

seasonality of agricultural production in each component. It was felt that important 

information might be overlooked if the farming system was examined in its aggregate 

form. Seasonality in each farming system component was assessed by formal survey 

three times over an eleven-month period, subdivided according to three distinct sea

sons in the agricultural cycle: Dry (summer) Season from September to December, 

Rainy (winter) Season from January to April, and Harvest Season from May to 

August. Each survey aimed to identify composition and seasonal variation in crop 

diversity, livestock, fruit and vegetable production in research households. Each of 

these components is discussed below. 
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1. Croo Diversity 

Crop diversity refers to the variety of crop species present within a 

household's cropping system. Fourteen different crops were identified as elements of 

the farming system of research households. These were: cassava, maize, rice, pea

nut, cotton, watermelon/cantaloupe, snap bean, broad bean, cowpea, coffee, cacao, 

plantain/banana, sugar cane, and castor bean. 

Each research household received a crop diversity score representing 

the total number of different crops harvested during each season. As expected, the 

cropping system of the research households exhibited its greatest diversity during the 

Harvest Season (fable 4.1). The mean crop diversity score for this season was more 

than twice the scores for the Dry and Rainy Seasons. There was no significant dif

ference in crop diversity scores between the Dry and Rainy Seasons (fable 4.2). 

Research households harvested a mean of 5.2 different crops (37% of maximum 

potential diversity) from among the 14 key crops comprising the most typical 

Manabita farming system. The largest number of different crops cultivated by a 

research household during the agricultural cycle under study was nine (fable 4.3). 

2. Animal Husbandrv 

Animal husbandry was an important component of the research house

holds' farming system. Six different types of animals were identified as members of 

the farming system. These included: chicken/turkey, pig, duck, COWl, guinea pig, 

lCOWS included dairy and beef animals of all ages and sexes. 



TABLE 4.1 
Summary statistics for farming systems variables. 

Drv Season- Rain~ Season- Harve§t Season-

Variable Mean Max.b Mean Max.b Mean 

Crop Diversityd 1.9 7 2.0 8 4.3 

Livestock Diversitt 2.2 6 2.3 6 2.3 

Fruit Diversityf 3.0 10 2.5 11 3.0 

Vegetable Diversity' 0.3 6 2.3 8 1.1 

"The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 
bMinimum in all cases is O. 

Max.b 

9 

5 

13 

7 

All Seasons 

Meane Max.b 

5.2 9 

2.8 6 

5.3 13 

2.9 8 

<These values reflect the mean total number of different crops, fruits or vegetables harvested and the mean total number of different 
animals present in the research households (N = 108) during the year of field research. 

dCrop diversity refers to the total number of different crops harvested by a research household. (Maximum: 14) 
eLivestock diversity refers to the total number of different animals (small and large) present in a research household. (Maximum: 6) 
(Fruit diversity refers to the total number of different fruits harvested by a research household. (Maximum: 20) 
'Vegetable diversity refers to the total number of different vegetables and herbs harvested by a research household. (Maximum: 12) 
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TABLE 4.2 
T-test values for' seasonal variability in diversity of farming systems components. 

Seasons· 

Farming Systems Component Dry-Rainy Drv-Harvest 

Crop Diversityb 0.83 13.80*** 

Livestock DiversityC 1.23 0.32 

Fruit Diversityd 1.79* 0.06 

Vegetable Diversitt 10.58*** 4.74*** 

"The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 
herop diversity refers to the total number of different crops harvested by a research household. 

Rainv-Harvest 

13.11*** 

1.05 

1.91 * 

6.46*** 

<Livestock diversity refers to the total number of different animals (small and large) present in a research household. 
dFruit diversity refers to the total number of different fruits harvested by a research household. 
'Vegetable diversity refers to the total number of different vegetables and herbs harvested by a research household. 
*Significant at the 10% level. 
*"''''Significant at the I % level. 
Note: N = 108. 
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TABLE 4.3 
Crop diversity of research households' farming systems by season. 

Seasonb 

Dry 

Rainy 

Harvest 

o 

19 

14 

1 

25 

31 

6 

2 

25 

18 

13 

3 

15 

22 

17 

No. crops harvested· 

4 5 

% of householdsc 

9 

9 

16 

6 

3 

17 

'Number of different crops harvested by research households in a given season. 
b-Jne three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 
eN= 108. 

6 

o 
2 

16 

7 

o 
12 

8 

o 

9 

o 
o 

~ 
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and dove. Forty percent of research households owned at least one cow, which was 

primarily used for milk or, in the case of larger herds, for beef as well. The mean 

number of cows in these households was 7.8. Guinea pigs and doves were confined, 

but all other farm animals were free ranging. Diseases were a serious problem and 

were responsible for a significant loss of poultry in several of the research house

holds. 

Each research household received a livestock diversity score represent

ing the total number of different animals present at some point during the specific 

season under study (Table 4.1). There was no significant difference in mean livestock 

diversity scores across the three seasons indicating there was no apparent seasonality 

to livestock production in the research households (Table 4.2). Research households 

had a mean of 2.8 animals (47% of maximum potential diversity) from among the 6 

key animal types comprising the most typical Manabita farming system. Two house

holds had all 6 animals during one of the three seasons. The data suggest that live

stock played a constant and primary role in the farming system of research house

holds. Livestock and livestock products, especially eggs and milk, were an important 

source of food and income throughout the agricultural cycle and a valuable asset for 

households in times of food shortages. 

3. Fruit Production 

Twenty different fruits were identified in the farming systems of 

research households. A fruit is defined as the edible, more or less succulent, product 



of a perennial or woody plant, consisting of the ripened seeds and adjacent tissues 

(Neilson, 1947). These included: lemon, orange, grapefruit, tangerine, mango, 

papaya, passion fruit, avocado, granadilla, coconut, marney, pineapple, guayaba, 

mombin, custard-apple, tamarind, cherry, breadfruit, sapodilla, and currant. 
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Each research household received a fruit diversity score representing 

total number of different fruits harvested during each season. Fruits from Citrus 

(lemon, orange, grapefruit, and tangerine), mango, and papaya were the main fruits 

grown by the research households. Citrus was harvested primarily during the Dry 

and Harvest Seasons and mango was harvested mainly during the Dry Season. This 

explains the slightly higher mean fruit diversity scores (15% of maximum potential 

diversity) during these seasons (fables 4.1 and 4.2). The mean fruit diversity score 

decreased slightly during the Rainy Season. Research households harvested a mean of 

5.3 different fruits from among the 20 key fruits comprising the most typical 

Manabita farming system. One household cultivated 14 different fruits during the 

course of the agricultural cycle. Most of the harvested fruit was consumed within the 

household or given away to relatives, friends, or neighbors. Of these 20 fruits, only 

lemon and orange were a source of income for some households. 

4. Vegetable Production 

Most (84 %) research households grew some vegetables and herbs, 

mainly during the Rainy Season. These were rarely grown in the Western home 

garden manner whereby a defined area close to the house is set aside for vegetable 
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production. Rather, vegetables were usually intercropped with staple crops. An 

exception to this practice was the widespread use of a wooden trough located near the 

house and elevated out of reach of farm animals. Medicinal and culinary herbs, 

spices, and scallions were cultivated in the troughs. The main constraints to vegetable 

production in the research area were: lack of land, water, and seed. 

Twelve different vegetables and herbs were identified as elements of 

the research households' farming system. These were: chile pepper, sweet pepper, 

onion, carrot, cabbage, tomato, cucumber, lettuce or leafy greens, sweet potato, 

squash, red beet, and herbs (Chinese parsley and Bixa orellana, among others). Each 

research household received a vegetable/herb diversity score representing the total 

number of different vegetables and herbs harvested during each season (Table 4.1). 

There was a clear seasonal pattern to vegetable production in the research households 

as reflected in highly significant differences in vegetable diversity scores between the 

Rainy and both the Dry and Harvest Seasons (Table 4.2). The mean vegetable diver

sity score for the Rainy Season was almost eight times the score for the Dry Season. 

In a normal year, abundant rainfall permits the cultivation of a variety of vegetables 

and herbs while a complete absence of precipitation during the Dry Season severely 

constrains vegetable production. The mean vegetable diversity score during the Har

vest Season was nearly half that of the Rainy Season. Research households harvested 

a mean of 2.9 different vegetables (24 % of maximum potential diversity) from among 

the 12 key vegetables and herbs comprising the most typical Manabita farming sys-
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tern. One progressive farmer in Miguelillo cultivated 9 different vegetables while 17 

households responded they did not cultivate any vegetables during the course of the 

agricultural cycle. 

5. Household Landholdings and Crop Diversity 

It is important to highlight a landholding-size dimension to the crop 

diversity of farming systems in the research sample. Crop diversity was positively 

associated with landholding size (Table 4.4). Households with the largest landhold

ings had relatively high crop diversity scores and tended to grow a mix of several 

primarily cash crops (coffee, cassava, cacao, cotton, and castor bean) and food crops 

Oegumes, maize, plantain, and banana). These households sold more than three

fourths of their harvested crops and consumed and/or stored the remainder. In con

trast, households with the smallest landholdings grew primarily food crops and only 

one, or at most, two primarily cash crops. These households also sold only slightly 

more than half of their agricultural output and consumed and/or stored the other half. 

The term "primarily" is used here since in most households, most cassava (about 

75 %) that was harvested was sold, while the remainder was consumed by household 

members. Similarly, a portion of food crops, especially maize, peanuts, and snap 

beans, was often sold. 

C. Utilization of Land, Labor, and Inputs 

The majority (93%) of research households practiced only rainfed agriculture. 

The relatively short duration of the Rainy Season restricted the growing season for 



TABLE 4.4 
Household landholdings and farming system crop diversity. 

~ 6-10 ha 11-20 ha > 20 ha 

Size of landholdings· 2.5 7.7 14.6 41.3 

Crop diversity scoreb 34.0 44.0 41.0 44.0 

Crops consumed within 
householdc 44.0 34.0 33.0 23.0 

Crops soldd 56.0 66.0 67.0 77.0 

N 70 18 10 10 

"Landholding size is expressed in hectares (ha). 
bCrop diversity score=Total number of different crops harvested by a household during year of field research, expressed as a 
percentage of maximum potential diversity (N= 14). A t-test of the difference in mean crop diversity scores for households with 
the largest and smallest landholdings gave a t value of 2.87 which was significant at the 1 % level. 

<Percentage of annual crop production consumed within the household. 
dPercentage of annual crop production sold by research households (N = 108). 

~ 
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annual crops to 4 to 5 months. Seven percent of research households, however, used 

some form of irrigation which extended the length of the growing season. In these 

cases, the mean amount of land under irrigation was 4.3 ha. or about 26% of the 

landholdings of research households using irrigation. Crops most often grown with 

irrigation were maize, legumes, cassava, tomato, green pepper, and cucumber. Dur

ing the summer on farms without irrigation, fields were left fallow for 6 or more 

months until the land was cleared for the next sowing. Resources permitting, some 

farmers left fields fallow for from 1 to 4 years. About one-fourth (27%) of research 

households practiced such extended fallowing. In these households, the mean amount 

of land in fallow at anyone time was 1.6 ha (20%). 

Household members supplied most of the labor for on-farm agricultural pro

duction activities. However, the majority (76%) of households hired some seasonal 

agricultural labor. Labor exchange in the research sample appeared to be most com

mon among households that were related by kinship or where there were economic 

constraints to contracting for labor. Adult and adolescent male members of the 

households participated in all aspects of on-farm agriCUltural production, namely 

landclearing, sowing, weeding, and harvesting, and cattle raising. In contrast, more 

than one-third (39%) of adult female members of the households never participated in 

agricultural production activities (excluding animal husbandry activities). The re

maining two-thirds worked anywhere from a few weeks to the entire agricultural 
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cycle, but primarily during the harvest and at sowing time. Women took primary res-

ponsibility for raising small livestock (poultry, pigs, doves, ducks, and guinea pigs) 

which provided an important source of income and food for the household. All 

household members, but especially women and children, participated in harvesting the 

households' fruit trees, most of which were located near the house. 

Chemical inputs (herbicides, insectic~des, and inorganic fertilizers) are com

monly used by fanners in Manabi Province with the financial means to purchase 

them. Forty-four percent of the research households used inorganic fertilizers. They 

were most commonly applied to maize, peanut, watermelon, rice, and cotton. Animal 

manure was rarely used as a fertilizer. Sixty-nine percent of research households 

used herbicides, and they were most commonly used for maize. Thirty percent of the 

research households used insecticides and they were most often used on maize, 

peanut, rice, and cotton. Very few chemical inputs were used in cassava production. 

Research households identified five farm-related items as desirable goods to 

own. These included: a plow, water pump, pesticide sprayer, horse, and burro. 

Two-thirds of research households owned one or more of these items, while the 

remaining third had none. A burro was the most commonly-owned farm-related item 

(Table 4.5). About one-fifth of households owned two or more burros or both a bur

ro and a horse, while only about one-tenth (11 %) of households owned two or more 

horses. The latter were, like the cow, a high-value asset. 



Asset 

Plow 

Water Pump 

Pesticide Sprayer 

Horse 

Burro 

TABLE 4.5 
Farm-related asset ownership by item. 

1 

11 

25 

27 

55 

8Number of research households that owned a given item. 
bPercentage of sample (N= 108). 

1 

10 

23 

25 
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Almost three-fourths (70%) of research households obtained credit for farm-

related expenditures from one or more sources. The local cassava cooperative was 

the primary source of credit for households, followed by a local merchant. 

D. Post-harvest Practices 

On average, research households sold two-thirds of their agricultural output, 

primarily cash crops (coffee, cacao, cassava, cotton, and castor bean) and some food 

crops (maize, peanut and other legumes, plantain, and rice). More than three-fourths 

(78 %) of farmers in the research households personally transported their harvest to a 

nearby market town. There the crops were sold to middlemen who, in turn, sold the 

farm products to consumers. Farmers transported their crops to market via one or 

63 
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more means, most commonly by public transportation. The mean number of trips to 

market during the Harvest Season was 5.6 (range: 1 to 23). However, about one-fifth 

(22 %) of households did not take their farm products to the marketplace, either 

because they didn't sell any crops that year or because they sold their harvest to 

middlemen who traveled to the household and made their purchases at the farmgate. 

A few crops (squash, watermelon, and cantaloupe) as well as animals and animal 

products were sold directly from producer to consumers in the community as well as 

to individuals who were passing through the community. 

Although most crops harvested were sold, in the year preceding this study, 

four-fifths of research households stored some and more than one-tenth (13%) stored 

most of their harvest for future consumption by household members and small live

stock, for sale when the price was more favorable to the producer, or for planting 

seed. Less than one-tenth (6%) of research households did not store any of their 

harvest. The crops most commonly stored were maize, peanut, rice, dried unshelled 

legumes, and some coffee. Cassava is traditionally left in the ground until needed. 

Food stocks in the research households lasted anywhere from 5 months or less up to 

12 months with almost half (45%) of households consuming all of their food stocks 

within six months of harvest. 

Fifty-eight percent of households that stored food indicated some loss of their 

stocks due to insect infestation, especially weevils, rats, and, in some cases, birds. 

Losses ranged from 1 % to 75 % of food stocks. Research households that stored food 
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had a mean loss of about 8 % of their food stocks in the year immediately preceding 

this study. To control this problem, it was common to store food in elevated cane 

structures and sealed wooden trunks that were designated for primarily grain storage. 

These were generally located close to the house. Another common practice was to 

hang bunches of unhusked maize from trees to protect them from insect infestation. 

Food stocks were sometimes placed under a thatched shelter or on top of an open-air, 

bamboo platform located in the open area surrounding the house. Sixty percent of 

research households that had food stocks kept them outside while one-third kept them 

inside the house, usually in burlap sacks stacked in a corner of the living- or bed

room, or the sacks were elevated off the floor in the rafters of the house. Frequently, 

dried, unshelled legumes, such as snap beans, were stored in open piles on the floor 

of the Iivingroom. The remainder of research households that had food stocks kept 

them both inside and outside the house. Limited post-harvest food preservation was 

practiced by the research households. This usually involved the solar drying of 

shelled legumes and coffee. 

E. Summary 

The typical farm of research households was a complex system characterized 

by a variety of annual and perennial crops, fruit and fuelwood trees, culinary and 

medicinal herbs, and small and large livestock. Mean landholding size was small. 

The principal economic activities of the households revolved around rainfed agri

culture and livestock production and sales (see Chapter V). Farmers utilized tra-
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ditional methods to clear and sow their fields, and harvest their crops. More than 

two-thirds (69%) of farmers indicated adoption of modem agricultural technologies, 

primarily chemical inputs such as herbicides and inorganic fertilizers. Male members 

of research households undertook most on-farm agricultural production. However, a 

majority of households hired some seasonal agricultural labor to assist in landclear

ing, sowing, weeding, and harvesting activities. Women in the research households 

were primarily responsible for raising small livestock although about half of the 

women also participated occasionally in on-farm agricultural production activities, 

mainly during the harvest and at sowing time. 

The farming system was a major source of income and food for the households 

throughout the year and thus played a key role in household food security. Research 

households sold, on average, two-thirds of their annual agricultural output and con

sumed and/or stored the remainder. The availability of food stocks for household 

consumption was an important factor contributing to the maintenance of a generally 

constant level of consumption during several months of the year. Food from on-farm 

sources was supplemented by food purchased with cash or on credit. As food stocks 

were depleted, generally within 6 months, many hO:Jseholds would be faced with 

shortages of food staples from on-farm production and, thus, employed a variety of 

coping strategies (discussed in Chapter VI) to ensure the adequate nutrition of house-
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hold members, especially preschool children. Additionally, as discussed below, fruits 

were plentiful during the Dry Season and vegetables were most abundant during the 

Rainy Season, making essential vitamins and minerals available to members of re

search households at a time when on-farm sources of basic food staples were in rela

tively short supply. Also, the generally constant availability of animals and animal 

products throughout the year, especially during times of shortages in household staple 

food supplies, was an important factor contributing to the food security of research 

households. 

While the farming system was diverse in the variety of its components, the 

mean scores of research households for crop, livestock, fruit, and vegetable diversity 

were generally low relative to maximum potential diversity. Furthermore, seasonality 

was clearly evident in the agricultural production of research households. As expect

ed, the staple crop component of the farming system was the most diverse during the 

Harvest Season. The difference in mean crop diversity scores between the Harvest 

Season and both the Dry and Rainy Seasons was significant at the 1 % level. In con

trast, there was no significant difference in crop diversity between the Dry and Rainy 

Seasons. 

In contrast, seasonality was not apparent in the livestock production of 

research households. Rather, animal and animal products were a constant and key 

component of the farming system. They were an important source of food and in-



come, especially for women, throughout the agricultural cycle, and a valuable asset 

for households in times of food shortages. 

68 

There was a slight seasonal dimension to fruit production. Fruits from Citrus, 

mango, and papaya were the main fruits grown by research households. Most of 

these fruits were harvested primarily during the Dry and Harvest Seasons, which 

explains the higher mean fruit diversity during these seasons compared to the Rainy 

Season. 

In cont:rast to the other components of the farming system, almost one-fifth of 

households did not grow any vegetables at all. Furthermore, there was a clear sea

sonal pattern to vegetable production in the research area. Due to a lack of rainfall 

throughout much of the year, vegetables were grown primarily during the Rainy Sea

son. This explains the significant difference (at the 1 % level) in farming system 

vegetable diversity between the Rainy Season and both the Dry and Harvest Seasons. 

There was also a significant difference between vegetable diversity scores for the Dry 

and Harvest Seasons. Clearly, few vegetables were produced by research households 

during the Dry Season, primarily due to a lack of water. 

There was also an important landholding-size dimension to the farming system. 

Households with the largest landholdings had relatively higher crop diversity scores. 

However, most of these households tended to increase their production of cash crops 

rather than diversify their farming system to achieve maximum potential diversity. 

These households also sold more than three-fourths of their harvested crops and 
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consumed and/or stored the remainder. In contrast, households with the smallest 

landholdings had significantly lower crop diversity scores. They tended to grow food 

crops and only one, or at most two, primarily cash crops. These households also sold 

only slightly more than half of their agricultural output and consumed and/or stored 

the other half. 

Although the infonnation obtained both formally and informally suggest that 

the observed diversity of the farming system and seasonality of agricultural production 

in the research households represented the normal patterns, the level of agricultural 

output during the Harvest Season covered by this study was below normal. Due to a 

drought during the Rainy Season (discussed in Chapter II), research households ex

perienced an estimated 30% reduction, on average, in the level of agricultural output 

in the Harvest Season, resulting in reportedly decreased levels of both cash and in

kind income from on-farm sources. This situation had a negative impact on the level 

of food consumption in research households during the period immediately following 

the principal harvest in the agricultural cycle examined by this study (discussed in 

Chapter VI). 
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V. Income of the Research Households 

Agriculture is a key sector in Ecuador's economy, contributing almost one

fourth (16%) of the nation's GDP (World Bank, 1989) and employing more than one

third (39%) of the labor force (World Bank, 1986). Manabf Province, the site of this 

research, has the third highest agricultural output in Ecuador, following Guayas and 

Pichincha Provinces. Agricultural production and animal husbandry are the main 

sources of employment and income (Uquillas et al., 1986a). 

Income is a primary determinant of household quality of life. The amount of 

income, both monetary and non-monetary, seasonal variability in its receipt, and deci

sion-making regarding its allocation have a major influence on household well-being. 

For the purposes of this study, household nutrition and preschooler nutritional status 

were selected as measurable proxies for some important aspects of overall household 

well-being. Both are sensitive indicators of quality of life (AID, 1982; Martorell, 

1982; Harrison, 1988; Osmani, 1992). 

This chapter examines several income-related factors addressed by this re

sp...arch to better understand the relationships between income and nutrition. These 

included: sources of household income, both monetary and non-moneta.-y; women's 

income; cross-sectional income distribution; and seasonal variation in household 

income and decisions regarding its allocation. 
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A. Sources of Household Income 

Research undertaken in 15 rural communities in Manabi Province from Octo

ber 1989 to December 1990 revealed that 86% of economically active males and 95% 

of economically-active females in the research households earned income from agri

cultural production and/or animal husbandry activities. Although these were the 

primary economic activities in the research communities, households received income 

from several other sources. It is possible to categorize these sources into: 

1. On-farm income (cash and in-kind) derived from (a) crop sales; 

(b) livestock sales; (c) crop consumption by household members and animals; and 

(d) animal/animal product consumption by household members; and 

2. Off-farm income (cash) earned (a) by males in agricultural and non

agricultural activities; (b) by females in agricultural and non-agricultural activities; 

and (c) from other sources (remittances and profit shares). 

The two primary sources of income, as presented in Table 5.1, were crop 

sales and male off-farm employment. Together they contributed almost two-thirds 

(61 %) of total household income. Crops and animals consumed by household mem

bers, a form of non-monetary income, also made a significant contribution (26%) to 

total household income. All other sources of income were relatively minor contri

butors to household earnings. However, income received by women both from ani

mal/animal product sales and off-farm employment, although a small part (6%) of 



TABLE 5.1 
Percentage distribution of sources and shares of income 
(monetary and non-monetary) of research households. 

% of Households· 

Qn-farm Sources: 

Crop Sales 97 

Animal Sales 65 

Crops consumed by 
humans 100 

Crops consumed by 
animals 100 

Animals consumed 100 

Subtotal 

Off-farm Sources: 

Male employment 91 

Female employment 45 

Remittances 17 

APPY Profit Share 32 

Subtotal 

apercentage of research households (N = 108). The percentages 
sum to more than 100 since all households received income 
from several sources. 

bPercentage of total income received by research households 
from a given source. 

% of Incomeb 

36 

6 

17 

3 

8 

70 

24 

3 

2 

1 

30 

72 



total household earnings, was particularly important since it was used primarily to 

purchase food for household members. 
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Analysis of the data on income received by research households from all 

sources revealed large standard deviations for each mean value, in some cases more 

than twice the mean value. In part, the wide range in monetary and non-monetary 

income received by households from any given source can be explained by the indi

viduality of each household with respect to its access to particular resources and 

choices about how to use these resources. While most households sold the bulk of 

their harvest and some of their animals and animal products, the actual marketing and 

consumption strategies were quite household-specific. For example, some households 

chose to sell much more of their harvest than they consumed. Other households did 

the opposite. Additionally, the wide range in on-farm incomes is also attributable to 

the resources of individual households. As discussed in Chapter N, the majority of 

research households had small landholdings. Some farms, however, were more diver

sified than others, and, thus, provided more sources of cash and in-kind income. 

Similarly, the large variation in off-farm incomes can be explained by the finding 

that, in some households, members chose to work off-farm most of the year as agri

cultural laborers or, in a few cases, in higher-paying jobs (chauffeur, school teacher, 

or guard) while, in other households, members worked off-farm only at specific times 

in the agricultural cycle (e.g., at harvest and during the cassava-processing season). 
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The following presents a discussion of each source of household income. 

1. On-farm Income 

Previous research has found that farm households that receive income 

from a mix of cash and food crops, or from food crops that are also cash crops, tend 

to have more adequate nutrition and children with better nutritional status than farm 

households with purely cash crop production or noncash-cropping (semi-subsistence) 

households (Longhurst, 1983; von Braun and Kennedy, 1986). Research in Kenya 

(Rabeneck, 1982) showed that children from coffee-growing households that also 

grew food staples had greater mean height-for-age than children from noncash-crop

ping households. Another study in Kenya (Fleuret and Fleuret, 1983) suggests that as 

long as production for household consumption is maintained, the impact of agricul

tural change (from subsistence to commercial production) on nutrition tends to be 

positive. Research in Tabasco, Mexico (Dewey, 1981) revealed that children of fami

lies that were more self-sufficient, in terms of food production and consumption, were 

better off nutritionally. A study in central Mexico (DeWalt, 1983) found that house

holds that produced enough maize to meet their food needs and produced sufficient 

beans to meet their needs or else received enough income to purchase sufficient beans 

appeared to be able to satisfy their members' nutritional requirements. Research in 

India (Kumar, 1977) revealed that in-kind income from home gardens and home pro

duction was more likely to increase household food intake than an equivalent amount 

of cash income. Kumar's data also showed that the value of food from on-farm 
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sources had a strong relationship with child nutrition, especially in the hungry season 

when income and employment opportunities were depressed. There is also some evi

dence from Sri Lanka (von Braun and Kennedy, 1986) that the marginal propensity 

for households to consume calories from in-kind income is higher than from other 

types of income. 

All research households grew crops and/or raised livestock on their 

farms and the vast majority (97%) of households received money from crop sales 

(Table 5.1). Animal and animal product (eggs, milk, and cheese) sales were also a 

source of money for two-thirds of the hOl!~eholds. The number of households that 

were totaliy dependent on marketing of farm output (crops and livestock) for their 

income was very small (5%). In addition to providing cash income, crops and live

stock were also a source of non-monetary income for all research households. Crops 

were consumed by both humans and animals in all households, and animals/animal 

products were an important food source for all households (Table 5.2). Each of these 

is discussed below. 

a. Crop Sales 

Crops were sold by research households throughout the year 

(Table 5.2). However, there was a clear seasonal pattern to crop sales with respect to 

percentage of households selling crops, types of crops sold, and amount of income re

ceived. As expected, the highest percentage of crop sales occurred during the Har

vest Season, representing three-fourths of total yearly crop sales. The great majority 



Source 

Crops sold 

Animals sold by 
men 

Animals sold 
by women 

Crops consumed 
by humansc 

Animals eaten by 
household 
members 

Total 

TABLE 5.2 
Mean income' (monetary and non-monetary) received by research households from 

on-farm activities by season during period of field research. 

Dry Season Rainy Season 

80,274 29,862 
(53.0) (26.0) 

17,500 9,343 
(12.0) (8.0) 

13,359 15,432 
(9.0) (14.0) 

18,888 26,155 
(13.0) (23.0) 

20,093 33,311 
(13.0) (29.0) 

150,114 114,103 

Harvest Season 

351,072 
(58.0) 

13,241 
(2.0) 

14,585 
(2.0) 

173,741 
(29.0) 

56,388 
(9.0) 

609,027 

All-season 
Total 

461,208 

40,084 

43,376 

218,784 

109,792 

873,244 

% of on-farm 
incomeb 

53 

5 

5 

25 

12 

100 

"Income is expressed in sucres (SI), the Ecuadorian monetary unit. The values in parentheses are percentages of seasonal on-farm 
income received by research households (N = 108) from a given source. 

bPercentage of annual on-farm income received by research households from a given source. 
11tis includes crops both currently consumed (in a given season) and stored for future consumption. 

-..J 
0'\ 



77 

of research households (77 %) sold some of their harvested crops at this time. In 

stark contrast, the lowest percentage of crop sales (7%) occurred during the Rainy 

Season, the period in the agricultural cycle when new crops were sown. During this 

season, most research households (77%) did not market any crops. Almost two-thirds 

(64%) of the households sold at least one crop during the Dry Season. Seasonal dif

ferences in mean ea-rnings from crop sales were statistically significant (Table 5.3). 

Crops harvested and sold varied according to season (Table 

5.4). The main food and cash crops marketed during the Harvest Season were maize, 

coffee, and legumes (primarily peanuts). During the Dry Season, cassava was clearly 

the principal cash crop. Cassava also led in percentage of total crop sales during the 

Rainy Season, followed by snap beans and cacao. These crops, which were among 

the principal food and cash crops of research households, represented the full spec

trum in terms of unit value with a high of S/25,000 per quintal (qed of coffee to a 

low of S/1 ,500 per qq of cassava. In between these two endpoints were maize at 

S/5,000 per qq, snap beans at S/8,000 per qq, peanuts at S115,000 per qq, and cacao 

at S/22,000 per qq. 

The large volume of relatively high and medium-value crops 

sold during the Harvest Season explains the finding that households received their 

highest mean income from crop sales during this season (S/351,072) (Table 5.4). In 

contrast, the relatively small volume sale of a primarily low-value crop (cassava), 

lOne quintal (qq) = 100 pounds in Manabi Province, Ecuador. 



TABLE 5.3 
T -test values for seasonal variability in income by source of income. 

Seasons· 

Income Sources Dry-Rainy Dry-Harv~st 

Crop sales 2.46** 5.22** 

Animal sales (men) 1.44 0.80 

Animal sales (women) 0.50 0.34 

Crops consumedb 1.59 6.25*** 

Animals consumed 3.75*** 4.54*** 

Off-farm work (men) 0.28 5.18*** 

Off-farm work (women) 3.44*** 1.65* 

Remittances 2.97*** 2.97*** 

ante three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-
August). 

berops consumed by members of research households (N = 108). 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the I % level. 

Rainv-Harvest 

5.89*** 

0.59 

0.18 

5.98*** 

3.37*** 

4.81 *** 

4.63*** 

2.97*** 

-.J 
(» 



TABLE 5.4 
Cash crops' and tot.-ll mean value of crop sales by season. 

Cash Cropsb 

Total m~n ~ales 

Cas- Leg- Plan-
Seasonc sm Coffee Cacao Maize gumesd tilln Other SLc 

% of crop sales 

Dry 64 8 3 5 10 10 ° 80,274 

Rainy 32 7 18 7 22 7 7' 29,862 

Harvest 13 21 3 28 18 6 l1h 351,072 

·Cash crops in this case refer to both cash crops and food crops that were also sold for cash. 
bPercentage distribution of harvested crops that were sold by research households (N= 108) for each season. 
<The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 
dPeanut and snap beans are the principal leguminous cash crops in the research area. 

Percentf 

17 

7 

76 

"Total mean value of sales is expressed in sucres (Sf), the Ecuadorian monetary unit. The value of sales represents the mean household 
income earned from crop sales by season. 

rpercentage distribution of total mean income from crop sales by season. 
'Watermelon. 
hCotton (7%), castor bean (2%), and rice (2%). 

-..] 
It) 
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combined with a small volume of medium and high-value crops (snap beans and 

cacao), accounts for the lowest mean household income from crop sales during the 

Rainy Season (S/29,862). Cassava was primarily harvested during the Dry Season 

which followed the Harvest Season. While cassava had a relatively low unit value, a 

large volume of cassava was harvested by research households for sale to cassava 

cooperatives (APPYs), thus explaining the second highest mean household income 

from crop sales during the Dry Season (S/80,274). 

b. Livestock Sales 

Animal/animal product sales were also a source of income for 

research households throughout the year (Table 5.5). While mean income received 

from animal/animal product sales was fairly constant during the year, seasonality was 

clearly apparent in the percentage of households seIling animals/animal products in 

any given season. Almost half (44%) of research households sold animals/animal 

products during the Dry and Rainy Seasons when mean income from crop sales was 

relatively low. In contrast, nearly three-fourths (71 %) of households did not sell any 

animals/animal products during the Harvest Season when mean income from crop 

sales was at its highest. 

Some seasonal variability was also evident in the types of ani

mals/animal products sold (Table 5.5). Pigs were primarily sold during the Harvest 

Season. Most cows, however, were sold during the Dry and Rainy Seasons. Some 

slight seasonality was also apparent in sales of poultry and their byproduct (eggs). 



Season' Poultry 

Dry 40 

Rainy 48 

Harvest 30 

TABLE 5.5 
Marketing of animals/animal products and total mean value of 

animal/animal product sales by season. 

Em fig Cow Milk Other 

% of animals/animal productsd 

10 25 13 6 6t 

14 14 10 10 4r 

14 41 5 2 8' 

"The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 

Total mean sales 

Sib PercentC 

30,859 37.5 

24,775 29.0 

27,826 33.5 

"Total mean value of sales is expressed in sucres (S/), the Ecuadorian monetary unit. The value of sales represents the mean household 
income earned from animal/animal product sales by season. 

-Percentage distribution of total mean income from animal/animal product sales by season. 
dPercentage distribution of animals/animal products sold by research households (N = 108) for each season. 
"Guinea pigs (2 %), doves (2 %), and ducks (2 %). 
rDoves (4%). 
'Ducks (4%), guinea pigs (2%), and cheese (2%). 

00 .... 
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Poultry accounted for almost half (48 %) of animal sales during the Rainy Season 

when income from crop sales was at its lowest. However, during the Harvest Season, 

poultry sales dropped to almost one-third (30%) of total animal sales. 

The animals/animal products sold by research households repre

sented a full range of unit values with a high of S/84,OOO per cow to a low of S/50 

per egg. In between these end-points were milk at S/150 per liter, poultry at S/2,500 

per chicken, and pigs at S/25,000 each. Despite the range in value of the animals/ 

animal products sold by research households, the mean income received from animal! 

animal product sales was constant across all three seasons. This can be explained by 

the finding that a fairly constant mix of high, medium, and low value animals/animal 

products was sold in each season. Consequently, unlike crop sales, seasonal differ

ences in mean values of animal/animal product sales were statistically insignificant 

(Table 5.3). 

It is important to highlight the clear gender dimension to the 

marketing of animals and animal products (fable 5.6). While men were responsible 

for the sale of cows, women in the research households were in charge of raising and, 

most often, selling all other animals that were part of the farming system (chickens, 

doves, ducks, pigs, and guinea pigs) as well as their byproducts (eggs, milk, and 

cheese). This activity was the sole source of cash income for women in about one

third (36%) of the research households. Women's mean income from this economic 

activity was constant across all three seasons. Notably, given the high monetary 



TABLE 5.6 
Mean income- earned from sale of animals/animal products 

by gender and season. 

Seasonb Women Men 

Dry 13,359 17,500 

Rainy 15,432 9,343 

Harvest 14,585 13,241 

Total 43,376 40,084 

aIncome received by research households (N = 108) is expressed in sucres (SI), the 
Ecuadorian monetary unit. 
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lYJ"he three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 

value of cows, the mean total income earned by men from the sale of cows was com-

parable to mean total income earned by women from the sale of all other animals in 

the farming system as well as animal byproducts (women: S/43,376; men: S/40,084). 

Thus, both men and women contributed equally to total household income from the 

sale of animals and/or animal products. 

c. Crop Consumption 

Both household members and livestock consumed part of each 

harvest. Of the staple crops harvested, humans consumed maize, cassava, legumes, 

rice, and plantain/banana. Livestock were fed maize, cassava, and plantain/banana. 

During the year covered by this study the value of crops consumed by household 

members was more than five times the value of crops consumed by animals. The ma-
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jority of crops (73%), relative to the total value of crops consumed by humans during 

the year, were both consumed during the period immediately following the Harvest 

Season as well as stored for future consumption or sale (Table 5.2). In contrast, only 

one-tenth of crop consumption, in terms of total value of crops consumed during the 

year, occurred during the Dry Season. During this season, food was obtained from 

household stocks and other sources, primarily markets, using cash received from crop 

sales after the Harvest Season and from the sale of cassava to cassava cooperatives 

during the Dry Season. Almost one-fifth (17.5%) of crop consumption, again in 

terms of total value of crops consumed during the year, took place during the Rainy 

Season. By the Rainy Season, food stocks created during the Harvest Season were 

depleted in most research households. This was also the time of lowest income from 

crop and animal sales, leading to a greater reliance on farm crop production, food 

purchases, very often obtained on credit, and other coping strategies to meet house

hold food consumption needs. More than half (53 %) of research households indicated 

they bought food from local grocers on credit. Seasonal differences in mean values 

of crops consumed by household members between the Harvest Season and both the 

Dry and Rainy Seasons were statistically significant at the 1 % level (fable 5.3). 

However, there was no significant difference in the mean values of crops consumed 

between the Dry and Rainy Seasons. 

It is important to note, however, that during the Harvest Season, 

research households were consuming relatively high economic-value crops, particular-
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ly peanut and maize. Consequently, the high value of crops consumed does not really 

reflect the quantity of crops consumed by household members. In contrast, a rela-

tively low-value crop (cassava) was the main crop consumed during the Dry Season, 

explaining to some degree the low ranking of crops consumed in this season relative 

to the rest of the year. Aside from the issue of crop value versus quantity, it is clear 

that, as expected, the largest variety of crops from own-farm production were con-

sumed during the Harvest Season and/or stored for future consumption while the 

smallest number of different crops were consumed and/or stored in the Dry Season. 

d. Consumption of Livestock and Livestock 
Products 

All research households consumed some of their animals, pri-

marily poultry (chicken, doves, and ducks), and animal products (eggs, m~lk, and 

cheese) throughout the year. However, all households also kept most of their animals 

as an asset for future sale, consumption or breeding (Table 5.7). There was a clear 

seasonal pattern to household consumption of animals/animal products (Table 5.2). 

Half of this consumption occurred during the Harvest Season. During the Dry and 

Rainy Seasons, this fell to about one-fifth and one-third, respectively, of total mean 

annual consumption of animals/animal products. Seasonal differences in mean values 

of animals/animal products consumed by household members were significant at the 

1 % level (Table 5.3). 



Season-

Dry 

Rainy 

Harvest 

TABLE 5.7 
Utilization of animals/animal products by season. 

Household 
consumption 

% of animals/animal productsb 

10 

8 

8 

6 

10 

15 

Kept as house
hold asset 

84 

82 

77 

"The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 
bPercentage distribution for each season of animals/animal products raised on research 
households' farms (N = 108) during the period of field research. 
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The higher animal/animal product consumption during the Harvest 

Season can be explained by the finding that a larger number of a relatively medium-value 

animal type (poultry) was consumed by household members during this season than at 

any other time of the year. In contrast, eggs, a relatively low-value poultry product, 

were clearly the primary animal product consumed in the Dry Season. During the Rainy 

Season, when milk production was at its highest in the agricultural cycle, milk, cheese, 

and eggs were the main animal products consumed. The availability of milk and cheese 

during the Rainy Season helped to offset the potentially negative consumption effect of 

relatively low income from both on-farm and off-farm sources at that time of year. 
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2. Off-farm Income 

Earlier studies have shown that income received from off-farm sources has 

important implications for household nutrition. Research in Kenya (Greer and 

Thorbecke, 1983) indicated that food consumption was negatively associated with off

farm income and positively associated with on-farm income. This suggests that increased 

agricultural productivity may improve household nutrition and preschooler nutritional 

status more than measures that aim to simply increase total household income (von Braun 

and Kennedy, 1986). In contrast, Haggerty's (1981) work in Haiti found that the child

ren of mothers working off-farm in factories, and thus earning more income, had better 

nutritional status than children of non-working mothers or mothers working on-farm. 

The great majority (91 %) of research households had members who were 

employed off-farm for varying periods of time during the year of this study (Table 5.1). 

Three-quarters of households indicated that one or two members worked off-farm while 

one household has as many as seven people employed off-farm. Two hundred and three 

people in the 108 research households received income from off-farm employment; three

fourths were men and one-fourth were women. The majority (88 %) worked as agricul

turallaborers, primarily in landclearing and cassava-processing activities during the Dry 

Season, in weeding activities during the Rainy Season, and throughout the Harvest Sea

son. The remainder worked as a chauIJcur, artesan, salesman, school teacher, or guard, 

and, in the case of women, as a laundress, seamstress, or baker. Almost everyone 

(95 %) received cash payment for services rendered while the remainder were paid in 
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both cash and kind. A small number of households (6%) received income from running 

a grocery store, located in the front part of the household dwelling, and one household 

owned a small restaurant/pool hall that operated primarily on week-ends. 

As shown in Table 5.8, besides earnings received from off-farm 

employment, other sources of off-farm income for research households included 

remittances and a cassava-cooperative profit share. Each of these sources of off-farm 

income is discussed below. 

a. Men's Income from Off-farm Employment 

In the great majority of research households (91 %), men earned 

income from off-farm employment, primarily in agricultural activities both in their 

own and/or in nearby communities. Male off-farm earnings made the second largest 

contribution (24 %) to total household income during the year covered by this study 

(Table 5.1). A clear seasonal pattern was evident in male earnings, with nearly half 

(44 %) received during the Harvest Season when demand for hired agricultural labor 

was at its highest in the agricultural cycle (Table 5.8). The remaining income earned 

by men from off-farm employment was almost evenly distributed between the Dry 

and Rainy Seasons (29% and 27%, respectively). Seasonal differences in mean earn

ings between the Harvest Season and both the Dry and Rainy Seasons were significant 

at the 1 % level (Table 5.3). 
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Income earned 
by men 

Income earned 
by women 

Remittances 

Profit Share 

Total 

TABLE 5.8 
Means and percentages of incomel received by research households from 

off-farm activities by season during period of field research. 

Dry Season Rainy Season Harvest Season All-season 
(Sept-Dec) (Jan-Aoril> (May-Aug) IQtal 

87,089 84,616 133,155 304,860 
(82.0) (87.0) (78.0) 

14,234 6,057 20,480 40,771 
(13.0) (6.0) (12.0) 

5,007 6,676 8,345 20,028 
(5.0) (7.0) (5.0) 

8,657 8,657 
(5.0) 

106,330 97,349 170,637 374,316 

% of Off-farm 
Incomeb 

81 

11 

6 

2 

100 

IIncome received by research households (N= 108) is expressed in sucres (SI), the Ecuadorian monetary unit. The values in 
parentheses are percentages of seasonal off-farm income received by research households from a given source. 

bPercentage of annual off-farm income received by research households from a given source. 

()) 

\0 
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b. Women's Income from Off-farm Employment 

Past research has revealed that women's participation in income

generating activities has a positive association with household well-being, especially 

child nutrition (Huffman, 1987). Research in the Philippines found that preschool 

children of mothers who worked outside the home had significantly higher energy and 

protein intakes than children whose mothers did not work (popkin, 1980). Kumar's 

(1977) work in Kerala, India showed that working mothers' wages had a positive 

effect on the nutritional status of their children. Furthermore, women's income in 

Kerala was twice as important in determining children's nutritional status as men's 

income (AID, 1982). In Nigeria, it was found that a child's nutritional status was 

more dependent on the mother's occupation than on the father's (Gans, 1963). 

Guyer's (1980) work in West Africa also showed that the level of household nutrition 

depended more on women's than on men's income. 

Women in almost half (45%) of the research households worked 

in off-farm agricultural activities, primarily during the harvest of coffee, maize, and 

peanut, and in the Dry Season, processing cassava. Consequently, women earned 

their highest mean incomes from off-farm employment during these two seasons 

(fable 5.8). Few women worked in off-farm agricultural activities during the Rainy 

Season. Rather, at this time, women's income came primarily from the sale of poul

try and dairy products (fable 5.2). Seasonal differences in mean values of female 

income were statistically significant (fable 5.3). 
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As seen in Tables 5.2 and 5.8, women's mean income from off-

farm employment was about equal to mean income received from animal/animal prod

uct sales (S/40,771 and S/43,373, respectively). In contrast, men's mean income 

from off-farm employment was almost eight times greater than their earnings from 

animal sales. 

Previous research in Ghana revealed that, although male trading 

activities were much more profitable, female trading was more important to household 

well-being. Petty trading provided women a small, steady stream of income that was 

most often used to purchase food. This translated into a significant positive impact on 

the nutritional status of women traders' children (Tripp, 1982). The present study 

found that female earnings, both from off-farm employment and animal/animal prod

uct sales, made a relatively small contribution to total household income (6%). 

Nevertheless, these earnings were significant since the majority of women who earned 

income (89 %) used their earnings to purchase food for their households. The re

mainder used their incomes to buy clothes for household members, medicines, and 

school supplies. 

c. Other Sources of Off-farm Income 

Secondary sources of off-farm income for research households 

included remittances and a cassava-cooperative profit share. Almost one-fifth (17%) 

of households received periodic remittances from former household members 

employed in urban areas (Guayaquil and Manta), primarily in the service and indus-
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trial sectors (fable 5.1). Remitt2...'lces made a small contribution (2 %) to total house-

hold earnings. However, seasonal variability in mean remittances was significant 

(fables 5.3 and 5.8). 

About one-third of research households received a profit share 

during the period of field research from membership in one of fifteen cassava coop

eratives (fable 5.1). This was a single payment distributed to cooperative members 

in July 1990, the end of the cooperatives' fiscal year. The mean profit share made a 

very minor contribution (1 %) to total household income. 

B. Cross-sectional Income Distribution 

Research households were grouped into quartiles, with 27 households per quar

tile, for five different measures of income: total annual household income, total 

annual income per adult equivalent (p.a.e.), cash income p.a.e., in-kind income 

p.a.e., and female income p.a.e.. For all five income measures, the sample mean 

values of income fell between the third and fourth income quartiles. However, the 

sample median income in each case fell between the second and third quartiles (fable 

5.9). A comparison of sample mean and median income values indicates how skewed 

the income data were from the mean, with an average skewness of 2.0. This was due 

to the presence of some relatively high-income households in the sample which ex

plain the high value of mean income relative to the median value. 

A review of each income category revealed the following patterns in income 

distribution among the research households. In the case of total annual household 



TABLE 5.9 
Mean annual household income' by source and by quartile. 

2 3 

Total Income: 

Household 434,022 757,464 1,208,832 

Adult equivalent 69,971 121,193 176,610 

Cash Incomeb 44,086 83,407 130,073 

In-kind Incomec 8,347 24,857 49,697 

Female Incomed 429 4,134 11,587 

-Income is expressed in sucres (S/), the Ecuadorian monetary unit. 
bCash income per adult equivalent. 
<In-kind income per adult equivalent. 
dFemale income per adult equivalent. 
Note: N= 108. 

4 

2,589,921 

408,469 

313,968 

121,808 

39,632 

Sample 
Mean 

1,247,560 

194,061 

142,883 

51,177 

13,946 

Sample 
Median 

965,600 

144,231 

100,602 

31,226 

7,068 

\0 
W 
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income, the highest income quartile had a mean value almost 6 times higher than the 

lowest quartile, and it was more than 2 times higher than the mean value of income in 

the third quartile (Table 5.9). A similar pattern was apparent with respect to total 

annual income p.a.e., with a mean value of income in the highest quartile nearly 6 

times larger than the lowest quartile, and about 2 112 times larger than the mean value 

for the third quartile (Table 5.9). 

The mean value of total cash income p.a.e. in the highest quartile was 7 times 

greater than the lowest quartile, and almost 2 112 times greater than the mean value of 

total cash income p.a.e. in the third quartile (Table 5.9). In contrast, the mean value 

of total in-kind income p.a.e. in the highest quartile was 15 times larger than the 

mean value in the lowest quartile, and about 2 112 times larger than the mean value of 

total in-kind income p.a.e. in the third quartile (Table 5.9). The relatively large 

range in in-kind income p.a.e. suggests that on-farm food production for household 

consumption was an important source of income for some households, but much less 

so for others. In this regard, if we examine total income p.a.e. with respect to the 

share contribution of its components (cash and in-kind income), we see that in-kind 

income contributed almost one-third to total il1come p.a.e. in the lowest income 

quartile compared to the one-fourth share of in-kind income to total income p.a.e. in 

the highest income quartile (Table 5.10). 

The greatest range in mean values of income occurred in female income. The 

mean value of women's income in the highest income quartile was 90 times greater 



TABLE 5.10 
Mean annual income' per adult equivalent by source and by quartile. 

1 

Total Income: 

Household 492,512 

Adult equivalent 69,971 

Cash Incomeb 49,565 

In-kind Incomec 20,406 

Female Incomed 9,115 

'Income is expressed in sucres (SI), the Ecuadorian monetary unit. 
bCash income per adult equivalent. 
<In-kind income per adult equivalent. 

2 3 

957,381 1,197,890 

121,193 176,610 

95,221 122,250 

25,971 54,360 

10,670 10,116 

4 

2,342,456 

408,469 

304,497 

103,972 

25,881 

dFemale income per adult equivalent. Female income is actually a component of cash income and, as such, is included in the values 
shown for cash income by quartile. However, female income is also broken out by quartile to highlight its share contribution to total 
income per adult equivalent. 

Note: N = 108. 

\0 
U1 
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than the lowest quartile, and almost 3 112 times greater than the mean value of 

women's income in the third quartile (fable 5.9). This very large range in women's 

income can be explained by the fact that some women earned small amounts of in

come sporadically, primarily from the sale of animal products, particularly eggs, a 

low-value item. At the other extreme were women who were actively involved in 

cassava-processing activities in the Dry Season and who also worked as agricultural 

laborers for a few weeks during the Harvest Season. If we examine female income 

p.a.e. in light of its contribution to total income p.a.e., we see that female income's 

share in the lowest income quartile was more than double (13%) its share in the high

est income quartile (6%) (fable 5.10). 

When total annual household income was examined by quartile, according to 

its components, several patterns in income distribution clearly emerged (fable 5.11). 

For all income quartiles, cash, rather than in-kind, was the predominant form of 

household income (73% and 27%, respectively). The contribution of on-farm income 

to total household income increased steadily from 49% in the lowest income quartile 

to 78 % in the highest quartile, with a concomitant reverse trend in the contribution of 

off-farm income to total household income. Income received from both on-farm and 

off-farm sources made a nearly equal contribution to total household income in the 

lowest income quartile. However, moving up the income quartile ladder, on-farm 

sources of income became significantly more important than off-farm sources of 

income. Of related importance was the finding that mean landholding size for 



TABLE 5.11 
Mean annual household income" by quartile, source, and share of total income. 

2 3 4 

Total Income: 434,022 757,464 1,208,832 2,589,921 

Cash Income 314,050 554,830 857,606 1,949,448 
(72%) (73%) (71 %) (75%) 

In-kind Income 119,972 202,634 351,226 640,473 
(28%) (27%) (29%) (25%) 

On-farm Income 214,573 453,889 806,510 2,018,003 
(49%) (60%) (67%) (78%) 

Off-farm Income 219,448 303,576 402,322 571,918 
(51 %) (40%) (33%) (22%) 

Mal~ In~om~: 

Off-farm employment 168,204 241,769 320,774 488,692 
(39%) (31 %) (26%) (19%) 

Animal sales 0 4,074 32,370 123,889 
(1 %) (3%) (5%) 

Female Income: 

Off-farm employment 40,467 44,252 29,659 48,707 
(9%) (6%) (2%) (2%) 

Animal sales 24,000 24,431 34,319 90,755 
(6%) (3%) (3%) (3%) 

"Income is expressed in sucres (S/), the Ecuadorian monetary unit. \0 ...., 
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households in the lowest income quartile was 2.3 ha compared with 14.3 ha for 

households in the highest income quartile. These findings underscore the critical 

importance of off-farm sources of income to households in the lowest income quartile. 

This suggestion is consistent with past research in Latin America (pearse, 1975; 

Dewey, 1979) which found that smallholder families who couldn't meet their basic 

needs from a combination of food and cash crop production, also had to work as 

wage laborers. 

The contribution of income earned by men from off-farm employment to total 

household income decreased as household income increased, from 39% in the lowest 

income quartile to 19% in the highest quartile. A similar trend was evident in the 

contribution of female income from off-farm employment to total household income, 

from 9 % in the lowest income quartile to 2 % in the highest quartile. This suggests 

that, as total household income increased, cash and in-kind income generated from 

on-farm agricultural activities became more important to the household economy than 

earnings received by men and women in off-farm economic activities (fable 5.11). 

c. Seasonal Income Variation and Decisions Regarding its Allocation 

Some past studies (Longhurst, 1983; Frankenberger, 1985; von Braun and 

Kennedy, 1986; Huffman, 1987) suggest that, in addition to the total amount of 

income received by a household, factors such as the frequency with which income is 

received and who in the household decides its allocation are equally important deter

minants of the impact of income on household welfare. 
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Previous research in Kenya (Korte, 1981) and Egypt (Adams, 1991) revealed 

that irregular, lump-sum income was most often associated with the purchase of con

sumer durables while continual forms of income were most likely to be spent on food. 

Similarly, Lev (1981) found that, in Tanzania, lump-sum income had little effect on 

the adequacy of the household diet. In contrast, Tripp's (1982) work in Ghana found 

that a small amount of income earned at regular intervals by women was most often 

used to purchase food. 

Nearly two-thirds (63 %) of total yearly income was received by research 

households in the Harvest Season (Tables 5.2 and 5.8). The skewed distribution of 

income during the year was due to the nature of the agricultural cycle. Most off-farm 

work opportunities occurred during the principal harvest from April to August. This 

was also the time of highest earnings from crop sales, primarily coffee, peanut, and 

maize. Smaller, more continual forms of income were received throughout the year 

from women's animal/animal product sales, occasional off-farm employment, particu

larly in cassava-processing activities during the Dry Season, and remittances. 

Who controls income has the greatest influence on how it is spent (Longhurst, 

1988). In Africa, for example, income from cash crops is viewed as men's income 

(von Braun and Kennedy, 1986). Research in a sugarcane-growing area of Kenya 

showed that income received from this cash crop was controlled by men (Kennedy 

and CogiII, 1987). Men tend to use their income primarily for non-food purchases 

(Tinker, 1979). In contrast, income received from petty trading, and from the sale of 
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small livestock and produce from home gardens is generally regarded as women's 

income. These earnings are controlled by women and are more often used to meet 

household food needs and to maintain household standard of living (Guyer, 1980). 

In the present research sample, it was quite clear who earned what income. 

Most men received money from the sale of food and cash crops and cows, and from 

off-farm employment as agriCUltural laborers. Women, on the other hand, earned 

income mainly from the sale of small animals and animal products, and from proces

sing cassava. However, the control of income and, thus, decision-making regarding 

its utilization, appeared to be less clearly deli!1~ted in a significant percentage of the 

sample. Half of research households indicated that both the male and female heads of 

household jointly decided how income would be allocated (Table 5.12). However, 

joint decision-making did vary according to expenditure category. For example, 

about two-thirds of male and female heads of household made joint decisions re

garding medical care. Conversely, less than one-fifth (15 %) decided jointly on the 

purchase of agricultural inputs. The latter is understandable given that men in the 

research households were primarily responsible for agriCUltural production. Although 

half of the households indicated joint decision-making regarding income allocation, 

actual purchases were most often made by male members of the households, particu

larly in the case of food, consumer durables, and agricultural inputs. It is important 

to highlight that men were primarily responsible for the principal, weekly food pur

chases at the market in a nearby town while women used their earnings to purchase 



TABLE 5.12 
Typical household expenditure patterns by expenditure category and decision-maker. 

Male head of Female head of Other household 
Exoenditure household hIDlSehold B2th member 

% of research householdsb 

Food 36 8 50 6 

Education 21 7 61 2 

Medical Care 15 15 68 2 

Ag. Inputs 71 15 4 

Consumer 13 9 63 5 
Durables 

Savings 11 2 39 2 

'Percentage of research households (N= 108) responding that a given category was a typical household expenditure. 
bN= 108. 

!'!£. • 

100 

91 

100 

91 

90 

54 

I-' 
o 
I-' 
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supplemental food from local grocers and truck merchants between market days. 

Food was clearly the largest expenditure of research households, accounting 

for more than half (59%) of mean total household expenditures (fable 5.13). This 

finding is consistent with food expenditure patterns in low income households around 

the world (Berg, 1973). However, it is important to note variation in household food 

expenditure by level of income. As household income grew, there was a significant 

increase in the absolute amount of income allocated to food expenditure. Yet, with 

increasing income Liere was also a significant decline in the proportion of total 

household income spent on food (Table 5.14). An anomaly in the data concerns esti

mated food expenditure by households in the lowest income category. Data for these 

households indicated they spent more income on food than they received. Specifical

ly, on average, 147% of their total annual income was allocated to food. One pos

sible explanation for this finding concerns the use of credit. More than half (53 %) of 

research households indicated they bought food on credit. The lowest income house

holds would be the most likely to purchase food on credit when cash and in-kind 

income were scarce. Household estimation of food expenditure did not differentiate 

as to whether the food was purchased with cash or on credit. Consequently, although 

it might appear that more income was spent on food than was received, much of this 

food was possibly purchased on credit, thus clarifying this enigma to some extent. 

Furthermore, it is important to note that this study was carried out in the midst of a 

drought. Consequently, a household's in-kind income would also have been affected. 



TABLE 5.13 103 
Mean household expenditures· by expenditure 

category during period of field research. 

% of % of total 
Expenditure Mean householdsb expendituresc 

Food 720,296 100 59 

Education 52.426 82 4 

Medical Care 53,402 90 5 

Agricultural 72,336 92 6 
Inputs 

Hired Labor 190,717 74 16 

Consumer Durables 46,162 55 4 

Transportation 60,557 92 5 

Savings 15,231 23 1 

Total 1,211,128 100 

·Household expenditures are expressed in sucres (SI), the Ecuadorian monetary unit. The 
values in parentheses are standard deviations. 

bPercentage of research households (N = 108) allocating money to a given expenditure category 
during period of field research. The sum of the percentages is greater than 100 since all 
households allocated money to several expenditure categories. 

cPercentage of total household expenditures allocated to a given expenditure category. 
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3 

4 

F-ratio 

T value (1,4) 

T value (2,4) 

TABLE 5.14 
Mean annual food expenditure per adult equivalent 

by quartile of total income per adult equivalent. 

Total Income D.a.e.b Food EXDenditure_~b 

69,791 97,883 

121,193 83,238 

176,610 108,719 

408,469 162,695 

13.16*** 

3.99*** 

5.05*** 

PercentC 

147 

69 

62 

45 

IResearch households (N = 108) were grouped according to level of total income per adult equivalent (in quartiles). 1 = lowest income 
category; 4 = highest income category. 

bIncome and food expenditures are expressed in sucres (Sf), the Ecuadorian monetary unit. 
<Percentage of total income spent 00 food. 
***Significaot at the 1 % level. 

t-' 
o 
4>0 
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Thus, households that depended substantially on their farming system for food, such 

as low-income households, would have had to rely more on food purchases, acquired 

on credit, among other strategies, to meet their food consumption needs. Alterna

tively, it is possible that households overestimated the amount spent on food. Due to 

the drought, most households indicated tl-teir Harvest Season incomes were below nor

mal due to a relatively poor harvest of most of their primary cash and food crops. 

Thus, households may have provided an estimate of what they normally spent on food 

rather than what they actually spent at the time of this study. 

Labor hired periodically by households to assist in on-farm agricultural acti

vities was also a significant cost for three-fourths of households, representing almost 

one-fifth (16%) of total household expenditures (Table 5.13). Agricultural inputs and 

land rentals were a relatively small share of total expenditures (6%) for most research 

households. All agricultural production-related expenditures (chemical inputs, land, 

and labor) accounted for nearly one-fourth (22%) of total household expenditures. 

This finding was expected given the critical importance of agricultural production to 

the research households' economy. Conversely, less than one-fourth (23%) of house

holds responded they were able to save money during the period of field research. 

Among households that were able to save money, the lowest percent (1 %) of expendi

tures was allocated to savings. All other expenditure categories (education, medical 

care, transportation, and consumer durables) accounted for similarly small shares (4-

5%) of total expenditures for most research households. However, almost one-half 
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(45%) of households reported no expenditure on consumer durables (clothing, elec-

trical appliances, and furniture) during the period of field research. A comparison of 

data presented in Tables 5.12 and 5.13 reveals that, except for food and agricultur-

al inputs, fewer households allocated money to the other expenditure categories during 

the period of field research than was normally the case. This may be attributed, in 

part, to the drought that occurred during the research period, leading to decreased 

agricultural productivity in the research area. This situation reportedly resulted in 

decreased income from crop sales for most research households. During periods of 

reduced income, fewer households may be expected to undertake nonessential expen

ditures. Similarly, important expenditures like medical care and education may also 

be reduced during times of economic hardship in deference to food and agricultural 

inputs which are critical to the immediate well-being of the household. The subject of 

drought in the research area was discussed in Chapter ll. 

C. Summary 

Almost three-fourths (74%) of the total annual income received by research 

households was from monetary sources, primarily crop sales and male off-farm em

ployment. The remainder (26%) was contributed by non-monetary sources of in

come, especially crops produced and consumed by households. Women's income, re

mittances, and a cassava coop profit share, together, accounted for less than one-tenth 

of the total cash income of most households. Although adult male members of 
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research households contributed the bulk of household income, about half of the 

households indicated joint decision-making regarding its allocation. However, actual 

purchases were most often made by men. The largest share of household income was 

allocated to food, followed by allocation~ related to agricultural production activities. 

The smallest share of income was allocated to household savings. 

Men in the research households were primarily responsible for on-farm crop 

production and marketing. In addition to tending their own farms, most economical

ly-active males in the research households worked off-farm in their own communities 

or in nearby communities, most often as agricultural laborers. Seasonal variability in 

men's off-farm income was evident. Half of this income was earned during the Har

vest Season. In contrast to crop production, men had relatively little involvement in 

raising and seIling small livestock and their byproducts. Men were, however, primar

ily responsible for the sale of cows. Consequently, given the higher unit value of 

cows, the mean total income earned by men from the sale of cows was comparable to 

that earned by women from the sale of all other animals in the farming system as well 

as animal products. The mean total annual income earned by men from all sources 

(crop and animal sales and off-farm employment) accounted for almost two-thirds of 

mean total annual household income. Most of this income was earned during the 

Harvest Season, followed by earnings from cassava sales and male employment in 

cassava-processing activities during the Dry Season. 
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Women in the research households also participated in on-farm and off-farm 

economic activities. Adult women in more than three-fourths of research households 

were involved in one or more income-generating activities. Most were involved in 

animal/animal product sales throughout the year. Half of the women were employed 

off-farm as agricultural laborers, primarily during the Harvest Season (harvesting 

crops) and Dry Season (processing cassava). Although a larger number of women 

earned income from on-farm rather than off-farm sources, the mean total annual in

come from both sources was comparable given the higher earnings received from off

farm work. In contrast to men's income, seasonal variability in women's income was 

less marked. This is explained by the regularity in women's animal/animal product 

sales throughout the year. Higher earnings during the Dry and Harvest Seasons re

flect the sporadic component of women's income: off-farm employment. Even though 

the overwhelming majority of women in the research households earned income, their 

mean total annual earnings accounted for only a small fraction of total annual house

hold income. Nevertheless, this income made an important contribution to household 

nutrition since most women used their earnings to purchase food from local grocers 

and truck merchants. This supplemented the principal, weekly food purchases made 

by men at the market in a nearby town. 

Seasonality in monetary (cash) income received from on-farm sources was 

clearly evident. As would be expected, most income from crop sales was received 

during the Harvest Season. Coffee was the main cash crop, and maize and peanut 
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were the principal dual food and cash crops that were sold in this season, each with 

relatively high or medium unit values. In contrast, cassava, with a relatively low unit 

value, was the main cash crop during the Dry and Rainy Seasons. Animal/animal 

product sales were a source of income for almost half of households during the Dry 

and Rainy Seasons compared with less than one-third of households during the Har

vest Season. However, mean income received from the sale of animals and animal 

products was comparable across all three seasons. This can be explained by the find

ing that poultry, with a relatively medium unit value, was the main animal sold during 

both the Dry and Rainy Seasons while pigs, with a relatively high unit value, were 

the primary animal sold during the Harvest Season. 

With regard to non-monetary (in-kind) income, in all research households, 

both members and livestock consumed part of each harvest, and members of all 

households consumed some of their animals and animal products. However, house

holds also kept most of their animals as an asset for future sale or consumption. 

Together, crops and animals/animal products consumed by household members were 

equivalent to more than one-fourth of mean total annual household income. In-kind 

income was particularly important to households; • the lowest income category, ac

counting for almost one-third of their total annual household income. Seasonality in 

non-monetary income was also apparent. The highest value and the largest diversity 

of crops consumed by household members occurred during the Harvest Season while 

the lowest value and, concomitantly, the lowest diversity of crops consumed occurred 
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the lowest value and, concomitantly, the lowest diversity of crops consumed occurred 

during the Dry Season. During the Rainy Season, the period of lowest mean house

hold income during the year, household members ate almost as much as they sold of 

crops harvested, illustrating research households' economic behavior to meet their 

food needs during an economically-depressed time of the year. 

One important research finding concerns the variation in source of income 

according to a household's level of income. More specifically, earnings received 

from both on-farm and off-farm sources made a nearly equal contribution to total 

household income in the lowest income quartile. However, as income increased, on

farm sources of income became significantly more important than off-farm sources. 

Related to this was the finding that, as expected, mean landholding size for house

holds in the lowest income quartile was 2.3 ha compared with 14.3 ha for households 

in the highest income quartile. Furthermore, the data revealed that the share of 

income earned by men from off-farm employment relative to total household income 

decreased as household income increased. A similar trend was evident in the share of 

female income from off-farm employment relative to total household income. 

Another key finding concerns the seasonal variability in both on-farm and off

farm income, in both their cash and in-kind forms. Almost two-thirds of total annual 

income was received by households during one season, the harvest. The skewed dis

tribution of income during the year was due to the nature of the agricultural cycle. 

Both on-farm and off-farm sources of income provided their highest revenues during 
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the Harvest Season, while these sources generated significantly less income during the 

rest of the year, especially in the Rainy Season. Similarly, the greatest diversity and 

quantity of foodcrops from on-farm production occurred during the Harvest Season, 

while the variety and quantity of crops harvested for household consumption were sig

nificantly reduced during the remainder of the year, especially in the Dry Season. 

It is important to highlight that information obtained both formally and 

informally suggest that the sources, forms, and seasonality of household income, and 

decisions regarding its allocation represented the normal economic behavior of 

research households. However, due to a drought during the Rainy Season (discussed 

in Chapter 11), research households experienced an estimated 30% reduction, on 

average, in the level of agricultural output in the Harvest Season, resulting in 

reportedly decreased levels of both cash and in-kind income from on-farm sources. 

All households depended to varying degrees on own-farm production (i.e., in-kind 

income) and cash income to meet their food consumJi lon needs. This may explain 

the significantly lower level of food consumption in research households during the 

Harvest Season survey compared to levels of food consumption during the other sea

sons in tl-te agricultural cycle examined by this study (discussed in Chapter VI). 
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VI. Nutrition of the Research Households 

Good nutrition is essential to good health, normal growth and development, 

and optimal productivity. Nutritional status, the physical condition of the body 

resulting from the intake, absorption, and utilization of food, reflects an individual's 

nutrition. Malnutrition results when an individual's food intake is inadequate in both 

quantity and qUality. In its extreme form, malnutrition may lead to starvation and 

contribute to death. Under most circumstances, however, poor nutrition manifests 

itself in low stature and weight, decreased resistance to infection and disease, low 

infant birthweight, impaired learning abilities, and deceased work capacity (Caliendo, 

1979; AID, 1982; Martorell, 1982). There are four main explanations for poor nutri

tion in an individual or a household (AID, 1982; Mack et al., 1986). These are: 

1. Inadeguate availability of food 

The basic problem here is a food supply shortage due to the following 

circumstances: a household does not produce enough food to meet its consumption 

needs; post-harvest food stocks are lost due to insect andlor rodent infestation; and/or 

the supply of food available for purchase in local markets is inadequate to meet the 

demand for food. 

2. Inadeguate access to food 

The basic constraint here is insufficient purchasing power. In this situ-
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ation, an adequate supply of food is available locally, but households are unable to 

buy it. Low income, irregular employment, low producer prices, and high consumer 

prices may limit economic access to food. 

3. Inappropriate demand patterns 

The basic problems here are lack of knowledge and motivation as well 

as cultural factors. Adequate food may be available to households from on-farm and 

off-farm sources, and households may have income to purchase food. However, 

nutritionally inappropriate beliefs, food habits, and food taboos may influence 

decision-making regarding choice of foods, resulting in poor diets, particularly in 

terms of dietary diversity and quality, thus contributing to poor nutrition. In addition, 

cultural beliefs and practices may lead to inequitable intrahousehold distribution of 

food, resulting in inadequate nutrition for some household members, most often 

women and young children. 

4. Poor utilization of food 

The basic problem here is malabsorption or poor biological utilization 

of nutrients contained in food. An individual may consume a balanced, nutritious 

diet, but may not reap the benefits because of excessive loss of nutrients due to 

infectious disease, intestinal parasites, and diarrhea. The main causes of this situation 

are: poor environmental sanitation, contaminated water supply, poor waste disposal, 

and prevalence of disease. 
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One main aim of this research has been to assess the nutrition situation of 

research households. The four explanations for poor nutrition (also referred to as the 

four models of malnutrition) have provided a framework to help identify the existence 

of nutrition problems in the households and to understand their causes. Particular 

attention has been given in this research to the relationships between income and 

nutrition, and, thus, the issues of access to and demand for food. Agricultural pro

duction, both on-farm and off-farm, was the primary source of income for research 

households. Thus, relationships between agriculture and nutrition were also given 

special attention, especially seasonalit-j of agricultural production and, by association, 

income, and the extent to which this affected household nutrition and preschooler 

nutritional status. 

This chapter examines several nutrition-related factors addressed by this 

research to better understand the relationships between nutrition and income. These 

included: household food consumption practices; nutritional knowledge and aware

ness; household food acquisition and security; and other factors relevant to nutrition. 

The nutritional status of preschool children in the research households is also dis

cussed. 

A. Food Consumption Practices 

The majority (94%) of research households consumed three meals a day 

throughout all three seasons while a few (2 %) ate only two meals a day, and some 

(4%) households ate four meals a day. With the exception of infants, all members of 
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the household ate the same foods. The most typical diet of research households was 

characterized by an extremely high proportion of carbohydrates, adequate protein, and 

a low proportion of fruits, vegetables, and dairy products. Besides the imbalanced 

nature of the diet, there was little variation in the composition of the typical meal. 

Certain key foods were consumed repetitively in most if not all meals. Rice and plan

tains were the dietary staples of research households. Rice was most often consumed 

at the noon and evening meals and roasted plantains were normally eaten at every 

meal. Rice and fish were the main sources of protein in the diet, followed by beef, 

eggs, and legumes. Fruit, particularly lemon and orange, was commonly consumed 

in the form of juice sweetened with sugar. Whole fruit was most often eaten as a 

between-meals snack, especially by young children. Most households consumed a 

limited variety of vegetables, most commonly tomato, green pepper, cucumber, and 

onion. These were usually consumed in the form of soup eaten at the main, noon 

meal. A popular salad was cucumber and tomato with a lemon juice dressing. There 

was a very low consumption of dairy products. Relatively few households consumed 

milk. Small amounts of cheese were eaten in soups, at breakfast with roasted plan

tains, or as an ingredient in biscuits made of cassava starch or cornmeal. Pork lard 

was the fat most commonly used in cooking. 

Similarly, there was little variety in the preparation of meals. Food was fried, 

boiled, or prepared as a stew or a soup. The mean quantity of food consumed in a 
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typical day was low for all household members. However, if there was sufficient 

food for seconds, it was most often consumed by adult male members of the house

hold. Approximately one-third of households had some food leftover at the end of the 

day immediately preceding each survey. Most food leftovers were saved for another 

meal or fed to household animals. 

A significant part of each survey questionnaire focused on household food con

sumption practices. The female head of household was asked to recall the specific 

foods and portion sizes consumed by household members, specifically adults and 

children, during the 24-hour period immediately preceding the survey. Information 

was also obtained on the quantity of specific ingredients in composite foods, such as 

stew or soup. It was also established whether the specific 24-hour period covered by 

the interview was typical or special (i.e., celebration foods for a birthday or wedding) 

in terms of foods consumed that day by household members. Food consumption in

formation collected for each research household was processed for analysis into three 

dietary scores (intake, diversity, and quality) according to specific standards that are 

described below (Romero de Gwynn and Sanjur, 1974; Caliendo and Sanjur, 1978; 

Moreno-Black, 1983; Novotny, 1986). Food consumption data were also used to esti

mate daily per capita calorie and protein availability in the research households. Each 

of these measures of food consumption is discussed below. 
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1. DietarY Intake 

Dietary intake refers to the total number of food portions consumed by 

an individual or members of a household during a specific period of time. In this 

study, the reference individual was an adult member of the research household. The 

time period was the 24 hours immediately preceding the survey. The Basic Four 

Food Group Plan (Krause and Mahan, 1979; USDA, 1992) was followed to determine 

portion sizes (Appendix Table II). According to this plan, an adult needs at least 15 

food portions each day for an adequate diet and, concomitantly, for maintenance of 

good health. The portions should be distributed as follows: meat and meat substi

tutes - two or more portions; dairy products - two or more portions; vegetables and 

fruits - five or more portions; and grains - six or more portions. A pregnant woman 

needs at least one additional serving of dairy products. A nursing mother needs at 

least two additional servings of dairy products (Krause and Mahan, 1979). 

Each household received a dietary intake score based on the total num

ber of food portions consumed by an adult member (male or female) of the household 

during the 24-hour period immediately preceding each survey. The mean dietary in

take score across all seasons was 8.2 (range: 2 to 16) (Table 6.1). The minimum 

recommended score is 15 (USDA, 1992). Differences in mean dietary intake scores 

of research households between the Rainy Season and both the Dry and Harvest Sea

sons were insignificant. However, the mean dietary intake score was significantly 

higher (at the 10% level) during the Dry Season than in the Harvest Season (Table 



Variable 

Dietary 
IntakeC 

Dietary 
Diversityd 

Dietary 
Qualitye 

Mean 

8.4 

6.8 

2.6 

TABLE 6.1 
Summary statistics for household dietary scores. 

Dry Season- Rainy Season" Harvest Season" 

Max. Min. Mean Max. Min. M~'ln Max. 

15 3 8.1 16 2 8.0 15 

12 3 6.1 10 2 6.5 11 

5 2.4 5 2.4 4 

"The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 
"These values reflect the mean dietary scores of research households (N = 108) across all Ulrce seasons. 

Min. 

3 

2 

All 
yearb 

Mean 

8.2 

6.5 

2.5 

<Dietary intake refers to the total number of food portions eaten by an adult member of a research household during the 24 hours 
immediately preceding the survey. A good daily intake required a score of 15 or more. 

dDietary diversity refers to the total number of different foods eaten by household members during the 24 hours immediately preceding 
the survey. A score of 8 or more indicates a diet containing a good variety of foods. 

"Dietary quality refers to the nutritional quality of a research household's diet during the 24 hours immediately preceding the survey. 
The maximum score was 5 indicating excellent dietary quality. 

I-' 
I-' 
00 
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6.2). Households would be expected to have their highest dietary intake scores in the 

Harvest Season. Thus, these findings are difficult to understand and are contrary to 

intuition. The following is one possible explanation for this anomaly. The Dry Sea

son in 1989 immediately followed a good harvest. Thus, household dietary scores 

during this period reflected the good earnings (cash and in-kind) received by house

holds from the previous harvest. Also, at the time of the Dry Season survey, coop

erative cassava-processing activities were underway. Therefore, households were also 

benefitting from income received from the sale and processing of cassava. In con

trast, the Harvest Season survey was conducted in September 1990, following a rela

tively poor harvest due to a drought in the research area during the Rainy Season. 

The net effect of the drought was an estimated 30% reduction, on average, in the 

agricultural output of research households (Mack, 1990). Consequently, it is possible 

that the earnings of research households were sufficiently below normal to affect food 

consumption levels. Households may have been proceeding cautiously in the con

sumption of their below normal food stocks and in the allocation of their relatively 

lower income. Small-farm households tend to be risk-averse. Thus, their food con

sumption behavior at the time of the survey may have been a reflection of their pru

dent use of resources, both cash and in-kind, during times of economic hardship and, 

therefore, may not have represented their typical consumption behavior following a 

normal harvest. 



Nutrition Variables 

Dietary Intakeb 

Dietary DiversitYC 

Dietary Qualityd 

Caloric A vail ab iIi tyt 

Protein Availabilityr 

TABLE 6.2 
T-test values for seasonal variability in quantity and quality 

measures of household food consumption. 

Seasons· 

Dry-Rainy Drv-Harvest 

1.27 1.80* 

4.04*** 1.56 

1.54 1.23 

1.23 3.88*** 

1.28 2.51 *** 

"The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April) and Harvest (May-August). 

Rainv-Harvest 

0.55 

2.34** 

0.20 

2.22** 

1.10 

bDietary intake refers to the total number of food portions eaten by an adult member of a research household (N= 108) during the 24 
hours immediately preceding the survey. 

<Dietary diversity refers to the total number of different foods eaten by household members during the 24 hours immediately preceding 
the survey. 

dDietary quality refers to the nutritional quality of a research household's diet during the 24 hours immediately preceding the survey. 
·Caloric availability refers to total daily per capita caloric availability from t 1 key foods (rice, plantain, maize, cassava, legumes, beef, 
fish, chicken, eggs, milk, and cheese). 

rprotein availability refers to total daily per capita protein availability from the same key foods cited above for caloric availability. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the t % level. -~ 
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2. DietaIy Diversity 

Dietary diversity refers to the variety of different foods consumed by 

an individual or members of a household during a specific period of time. Dietary 

diversity is regarded as a key indicator of dietary adequacy (Fleuret and Fleuret, 

1980; DeWalt, 1983; Novotny, 1986). Prior to administration of the first survey, an 

assessment was made of the most typical Manabita diet to identify its key compo

nents. Twenty foods or food groups were identified, namely beef, fish, poultry 

(chicken, turkey), other meat sources (duck, pig, dove, and guinea pig), milk, other 

dairy products (cheese), legumes, eggs, rice, corn, cassava, potato, plantain, banana, 

noodles, bread/crackers/Quaker oats, fruits/juices high in vitamin A and/or C (mango, 

guava, cantaloupe, medlat, marney, Carica pentagona, black cherry, chirimoya, 

strawberry, soursop, guayaba, lemon, papaya), other fruits/juices, dark green/yellow 

vegetables, and other vegetables. 

Each household received one point for each of these foods or food 

groups consumed by household members during the 24-hour period immediately pre

ceding the survey. Each food or food group was counted only once regardless of the 

number of times it was consumed. The maximum score a household could receive 

for any given 24-hour period was 20 points. The mean dietary diversity score across 

all three seasons was 6.S (range: 2 to 12), indicating an average (neither good nor 

poor) level of diversity in the diet of most households (Table 6.1). The mean dietary 

diversity score for research households was significantly lower (at the 1 % level) 
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during the Rainy Season than at any other time of the year (Table 6.2). This finding 

is related to decreased farming system crop diversity during the Rainy Season. The 

availability of food from own-farm sources (i.e., in-kind income) was key to house

hold nutrition. Consequently, given that households produced fewer varieties of 

staple crops during the Rainy Season, diversity of the household diet was also de

creased. In contrast, there was no significant difference in mean dietary diversity 

scores between the Harvest and Dry Seasons. 

3. Dietary Quality 

Dietary quality refers to the nutritional quality of the diet consumed by 

an individual or members of a household during a specific period of time. High diet

ary quality reflects a nutritionally-balanced diet that incorporates all food groups, thus 

providing adequate proportions of protein, calories, vitamins, and minerals in the diet 

in order to satisfy an individual's nutritional requirements (Caliendo and Sanjur, 

1978; Moreno-Black, 1983). Dietary quality is represented by a modified weighted 

dietary quality score (Appendix Table III). Each research household received a diet

ary quality score based on the quality of the meals consumed by members of the 

household during the 24-hour pericd immediately preceding each survey. The maxi

mum score a household could receive for any given 24-hour period was 5 points and 

the minimum score was I point. The mean dietary quality score across all seasons 

was 2.5 (range: 1 to 5), indicating an average quality diet for most research house-



holds (Table 6.1). There was no significant difference in the mean dietary quality 

scores of the research households for the Dry, Rainy, and Harvest Seasons (Table 

6.2). 
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It is generally agreed among nutritional scientists that if an individual's 

daily caloric needs are satisfied, protein requirements will also usually be met (Berg, 

1981). However, it is important to note that a high dietary intake score does not 

necessarily indicate an adequate diet. For example, a household's diet might include 

several portions from the grains food group and few foods from the other three food 

groups. Similarly, a household may have a high dietary diversity score, but a low 

dietary quality score. For example, a household could consume a variety of different 

carbohydrates and thus receive a high dietary diversity score, but the overall quality 

of the diet might be low. Also, a household with a high dietary quality score could 

have a low dietary intake. Consequently, all three scores taken together should per

mit the most accurate assessment of household nutrition. A household with good/ade

quate nutrition could be expected to score as follows: dietary diversity score equal to 

8 or more; dietary quality score equal to 4 or more; and dietary intake score equal to 

15 or more. In contrast, a household with poor nutrition could be expected to score 

as follows: dietary diversity score equal to less than 5; dietary quality score equal to 

1; and dietary intake score equal to less than 10. Households with scores falling bet

ween these two categories would be considered to have average nutrition. 
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4. Daily Per Capita Calorie and Protein Availability 

An adequate availability and daily intake of calories and protein, along 

with essential vitamins and minerals, are critical to an individual's health, growth, 

and development (Krause and Mahan, 1979). In this study, calorie and protein avail

ability rather than intake were estimated since precise (weighed) measures of food 

intake were not recorded. However, the amounts of 11 key foods prepared on the 

day preceding each survey were recorded. These 11 foods (rice, plantain, cassava, 

maize, legumes, beef, fish, poultry, eggs, milk, and cheese) were identified as the 

principal sources of calories and protein in the typical diet of research households. 

The calorie and protein values per 100 grams of these foods plus information on the 

number of household members and guests over 1 year of age who ate at the home on 

the day preceding each survey were used to estimate daily per capita calorie and 

protein availability for each household. It is important to note that not all the food 

available to household members was actually consumed by them. As mentioned ear

lier, about one-third of households had some food leftover at the end of the day 

immediately preceding each survey. Almost half (45%) of food leftovers were fed to 

household animals. Calorie and protein availability in research households are dis

cussed below. 

a. Caloric Availability 

The mean daily per capita caloric availability across all seasons 

was 1,754 kcal. (range: 253 to 3,738 kcal.) (fable 6.3). Mean daily per capita calc-



Variable 

Caloriesc 

Proteind 

TABLE 6.3 
Summary statistics for mean daily per capita calorie and protein availability 

in the research households. 

Drv Season- Raiov Season- Harvest Season' 

Mean Max. Min. Mean Max. Min. Mean Max. 

1,856 3,738 253 1,787 3,700 548 1,639 3,735 

62.7 162.7 18.6 59.7 174.6 13.8 56.3 121.9 

"The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 

All 
Year'> 

Min. Mean 

800 1,761 

22.1 59.6 

b'fhese values reflect the mean daily per capita calorie and protein availability across all three seasons in the research households 
(N= 108). 

<Caloric values are in kilocalories (kcal.) Estimates of daily per capita caloric availability do not include calories available from fats, 
sugar, fruits, and vegetables. Consequently, these values are an underestimate of daily per capita caloric availability. 

dProtein values are in grams. 
Note: These values were calculated based on daily per capita availability of 11 key foods (rice, plantain, maize, cassava, legumes, beef, 
fish, chicken, eggs, milk, and cheese) in a given season. 

-tv 
U\ 
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ric availability was significantly lower in the Harvest Season than at any other time in 

the year (Table 6.2). This finding may be attributed to the below normal harvest due 

to drought, and the subsequent effect on household consumption behavior at the time 

of the Harvest Season survey (discussed in detail in the section on dietary intake). In 

contrast, there was an insignificant difference in daily per capita caloric availability 

between the Dry and Rainy Seasons. The recommended daily caloric intakes for a 

moderately-active adult male and female are 2,700 kcal. and 2,000 kcal., respectively 

(NRC, 1980). Alternatively, the United Nations Food and Agriculture Organization 

(FAD) recommends daily caloric intakes of 3,000 and 2,200 kcal. for a moderately

active adult male and female, respectively (passmore, 1974). It is important to note 

that, in this study, the estimates of daily per capita caloric availability did not include 

calories available from fats, sugar, fruits, and vegetables. These foods were excluded 

from the calculations for the following reasons: (1) fats and sugar were routinely 

used in varying amounts in the preparation of foods that were consumed by house

hold members and (2) several different fruits and vegetables, of various sizes and 

c::Joric values, were consumed irregularly and in varying quantities by household 

members. Thus, it would it difficult to calculate the individual mean intake of these 

foods based on the food consumption data collection methods used in this study. 

Consequently, the estimated values for daily per capita caloric availability are 

underestimates. However, if we assume a daily per capita availability of 500 kcal. 

from fats, sugar, fruits, and vegetables, the estimated mean daily per capita caloric 



availability in the research households across all seasons increased to 2,254 kcal. 

According to NRC and FAO recommendations, the data suggest that a moderately

active, non-pregnant, non-lactating female in the research households did have ade

quate daily caloric availability. In contrast, a moderately-active adult male in the 

research households did not have adequate daily caloric availability. Depending on 

which recommendation was followed, the average adult male in the research house

holds had a mean daily caloric availability that was 75-84 % of adequacy. 
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If we examine the share of calories from 11 foods identified as 

primary caloric sources for research households, we see that four-fifths of calories 

were provided by carbohydrates (Table 6.4). Foods high in protein provided almost 

one-fifth (17%) of calories, and the remaining calories were provided by dairy prod

ucts. More specifically, rice and plantain alone accounted for three-fourths of total 

estimated caloric availability. From the protein foods group, legumes and eggs were 

the principal sources of calories while milk and cheese were the main caloric sources 

from the dairy products group. 

b. Protein Availability 

The mean daily per capita protein availability across all three 

seasons was 59.4 gm. (range: 13.8 to 174.6 gm.) (Table 6.3). Mean daily per capita 

protein availability was significantly lower (at the 1 % level) in the Harvest Season 

than in the Dry Season. As in the cases of dietary intake and caloric availability, this 

finding may also be attributed to the relatively poor harvest preceding the Harvest 



Food 

Rice 

Plantain 

Cassava 

Maize 

Legumes 

Eggs 

Fish 

Beef 

Poultry 

Milk 

Cheese 

Total: 

TABLE 6.4 
Mean daily per capita caloric availability" (in kcal.) and share of calories 

by source and season. 

Drv Seasonb Rainy Seasonb Harvest Seasonb 

Mean % Mean .2£ Mean % 

946 51 930 53 884 54 

378 20 424 24 384 23 

129 7 39 2 31 2 

10 74 4 9 

125 7 93 5 118 7 

113 6 71 4 92 6 

53 3 55 3 38 2 

33 2 39 2 35 2 

22 13 10 

15 11 14 

32 22 24 

1,856 100 1,771 100 1,639 100 

All Year 

Mean % 

920 52 

395 23 

66 4 

31 2 

112 6 

92 5 

48 3 

36 2 

15 

13 

26 

1,754 100 

'Estimates of daily per capita caloric availability do not include calories available from fats, sugar, fruits, and vegetables. Consequently, these values 
are an underestimate of daily per capita caloric availability in the research households (N = 108). 

"The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 
'These values reflect the mean daily per capita caloric availability across all three seasons from a given source in the research households. 

..... 
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Season survey, resulting in reportedly below normal cash and in-kind income for most 

research households and, concomitantly, below normal levels of food consumption. 

In contrast to the situation in the Harvest Season, there was no significant difference 

in mean daily per capita protein availability between the Dry and Rainy Seasons. The 

recommended daily protein intakes for a moderately-active adult male and female are 

56 gm. and 44 gm., respectively (NRC, 1980). Alternatively, the FAO recommends 

daily protein intakes of 37 gm. and 29 gm. for a moderately-active adult male and 

female, respectively (passmore, 1974). According to both NRC and FAO recommen

dations, the average moderately-active adult male and female in the research house

holds had adequate daily protein availability. If we examine the share of protein from 

11 foods identified as primary protein sources for research households, we find that 

more than one-third (35%) of protein was provided by rice (Table 6.5). Foods high 

in protein (fish, beef, legumes, and eggs) accounted for one-half of protein in the diet 

of research households. The remaining protein in the diet was provided by dairy 

products and foods from the carbohydrates food group. 

B. Nutritional Knowledge and Awareness 

Knowledge about nutrition and its relationship to health, growth and develop

ment, and individual productivity is a key factor influencing both household and 

individual food consumption practices and, to some extent, explaining variability in 

food consumption patterns across households. Knowledge gained through exposure to 

nutrition and health information is one key determinant of food-related behavior 



Food 

Rice 

Plantain 

Cassava 

Maize 

Legumes 

Eggs 

Fish 

Beef 

Poultry 

Milk 

Cheese 

Total: 

TABLE 6.5 
Mean daily per capita protein availability (in grams) and share of protein 

by source and season. 

Dr:;i Season' Rain:;i Season' Harvest Season' 

Mean J9. Mean J9. Mean % 

21.2 34 20.8 35 19.8 35 

3.4 5 3.9 6 3.5 6 

0.07 0.02 0.02 

0.2 1.9 3 0.2 

7.3 12 5.5 9 7.9 14 

8.6 14 5.4 9 7.0 12 

10.2 16 10.6 18 7.3 13 

6.5 10 7.7 13 7.0 12 

1.5 2 0.9 2 0.7 

0.8 0.6 0.7 

2.9 4 2.0 3 2.2 4 

62.7 100 59.3 100 56.3 100 

'The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 

All yearb 

Mean % 

20.6 35 

3.6 6 

0.04 

0.8 

6.9 11 

7.0 11 

9.4 16 

7.1 12 

1.0 

0.7 2 

2.3 4 

59.4 100 

~ese values rellect the mean daily per capita protein availability across all three seasons from a given source in the research households (N = 108). 

~ 

c..u 
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(Caliendo, 1979). In addition to exposure to explicit health and nutrition information, 

the level of formal education attained by parents, especially mothers, has been found 

to be a key factor influencing the health and nutrition of household members, espe

cially preschool children. Research in highland Ecuador (Novotny, 1986) and the 

Philippines (Senauer and Garcia, 1991) found that the level of education of both the 

mother and father had a significant positive impact on preschooler height-for-age, 

reflecting long-term nutritional status. Similarly, research in Nicaragua (Behrman and 

Wolfe, 1984) found that education, particularly of the mother, was a key factor in 

preschooler health status. 

Only one-fourth of all research households indicated exposure to explicit health 

and nutrition information, primarily on the importance of breast feeding rather than 

bottle feeding infants, and boiling nonpotable drinking water. Of these households, 

about half had received this information from staff at a local health clinic. One of the 

research communities (San Vicente) benefitted from a nutrition education and home 

garden project implemented by an Ecuadorian nutrition student in 1989 during her 

year of mandatory rural service. One-fourth of households indicating exposure to 

health and nutrition information had received it from participating in this project. 

The remaining households that had been exposed to health and nutrition information 

were participants in the Applied Nutrition Program. This program was implemented 

by the Catholic Relief Service (CRS) in three of the research communities (EI Junco, 

Miguelillo, and Bijahual). CRS offered bimonthly nutrition education sessions to 
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families in El Junco and Miguelillo during the period of this research. However, 

CRS had suspended its program in Bijahual by the time of this study. Program ob

jectives were to impart sound nutrition information to participants and to encourage 

utilization of the information to attain and maintain good health among household 

members. Of the households that were exposed to health and nutrition information, 

about half (45%) indicated they actually put the information to use. These households 

had mean dietary intake and dietary diversity scores that were significantly higher 

than the mean scores for the research sample. However, there was no significant dif

ference in the mean dietary quality score between households that utilized the nutri

tion information they had received and the sample mean. With respect to preschooler 

nutritional status, there were also no significant differences in mean height-for-age, 

weight-for-age, and weight-for-height Z-scores between households that utilized the 

nutrition information and the sample mean nutritional status Z-scores. 

During the time of this research, the Ecuadorian Ministry of Public Health ran 

periodic, spot messages on the radio informing listeners about the importance of 

boiling water for human consumption and sanitary waste disposal methods. Most 

(82 %) research households owned a radio, in most cases battery-operated. However, 

no research households indicated they had heard these messages. Furthermore, no 

printed sources of nutrition information appeared to reach the research households. 

The female head of each research household was asked to rate the nutritional 

quality of her household's diet. Almost half (49%) of the women rated it as good. 
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Most (43%) of the rest rated their household diet as average while some women (5%) 

regarded it as a poor quality diet. A few women (3%) had no opinion. No one felt 

their household consumed an excellent diet. Households consuming an average or 

poor quality diet felt it was due primarily to a lack of variety in their typical meal. 

Most (41 %) of these households felt they could improve their diet by eating a greater 

variety of foods and consuming a more balanced diet. 

C. Household Food Acquisition and Security 

1. Food Acquisition 

The availability of food at all times throughout the year is essential to 

the nutritional well-being of a household. In the research communities, households 

tapped a number of available sources to meet their food needs, such as their own 

farm, local grocery stores, weekly markets, truck merchants, neighbors, friends, and 

relatives. The majority (92 %) of research households obtained their food both from 

the farm and market. Food gifts, most commonly fruit, from relatives and friends 

were also a food source for about one-third of research households. In addition, 

about one-fourth (26%) of households supplemented their diets with foods obtained 

from hunting, fishing, and/or gathering activities. 

Research households purchased food primarily at the market in a near

by town and at a local grocery. Truck merchants were also an important source of 

food. They customarily made a weekly visit to research communities to sell mainly 

fish and, in some cases, vegetables. Adult men in most (86%) research households 
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were responsible for the principal, weekly food purchases made at the market in a 

nearby town. Women, on the other hand, mainly took charge of supplemental food 

purchases, primarily rice, fish, and vegetables from truck merchants and local grocers 

between market days. All research households paid cash for food purchases. How

ever, about half (53%) of households also bought food on credit. The mean weekly 

expenditure for food was approximately S/13.963 ($16). The range was from approx

imately S/4.OOO ($4.50) to S/35.000 ($40). Beef, fish, rice, and vegetables were the 

foods most commonly purchased by research households. While men were the pri

mary food purchasers, women in the research households were always responsible for 

preparing the meals. 

2. Household Food Security 

Household food security is another important factor influencing nutri

tional well-being. This refers to access by all household members at all times to 

enough food for an active and healthy life (World Bank, 1986). The majority (84%) 

of research households indicated seasonal scarcity in their food supplies, primarily 

during the Rainy Season which coincided with the pre-harvest period. During periods 

of relatively limited agricultural output, most notably the Dry and Rainy Seasons, and 

once food stocks were depleted, households utilized one or more strategies to com

pensate for food shortages. Among these coping strategies were the following: 

slaughtering or selling an animal raised on the farm, buying food on credit, borrowing 

food from relatives in the same community, eating less of certain preferred foods 
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(beef, fish, and rice) and consuming more substitutes for preferred foods (plantains, 

cassava, noodles, eggs, and legumes) (Table 6.6). A few households had the habit of 

purchasing basic foodstuffs (sugar, oil, and rice) in bulk quantities after the harvest to 

assure their availability in the household throughout the year and to avoid paying 

higher prices for the commodities during the Rainy Season when income was limited 

and food prices were higher. 

TABLE 6.6 
Substitutes for preferred foods. 

Preferred food(s) 

Rice, potato 

Plantain 

Beef, fish 

Vegetables 

Milk, coffee 

Food substitute(s) 

Cassava, plantain, maize 

Cassava, banana 

Legumes, chicken, noodles, egg, cheese 

Noodle soup 

Herb tea 

Although the majority of research households indicated they experienced 

seasonal food shortages, most were able to maintain a constant level of food intake, 

dietary quality, and calorie and protein availability throughout the year. This suggests 

that, in spite of seasonal variation in agricultural output and income, most households 

effectively employed a variety of strategies to maintain household food security and, 

specificall y, food consumption levels of household members. This may be a valid con-
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elusion provided, of course, the findings of the Harvest Season survey regarding 

household food consumption are atypical due to a relatively poor harvest as a result of 

drought. 

D. Other Factors Relevant to Nutrition 

A number of factors in addition to access at all times to adequate food have 

critical importance to household nutrition and preschooler nutritional status. Among 

these factors are water and household sanitation practices. Diarrhea and other gastro

intestinal diseases are attributable in large part to the consumption of contaminated 

water and to unsanitary disposal of human waste. The interactions between infection 

and nutrition have important implications for health and nutritional status, especially 

of young children. Recurrent infections are associated with anorexia, changes in 

metabolism, and malabsorption. These conditions may lead to growth failure and 

malnutrition. Conversely, poor nutrition can cause weight loss or growth failure in 

children, and results in low nutritional reserves. This may lead to a decreased resis

tance to infection (MartoreII, 1982; Pacey and Payne, 1985; UN ACC/SCN, 1989). 

Past research in Bolivia (Anderson, 1981), Kenya (Kennedy and CogilI, 1987), the 

Philippines (Bouis and Haddad, 1990), and Mexico (Senauer and Garcia, 1991) found 

that morbidity patterns and sanitation variables had a significant effect on preschooler 

nutritional status. 

Only one-half of research households consumed potable water. Among house

holds that did not have access to a potable water supply, most indicated they some-
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times boiled their drinking water, primarily to kill microbes. Principal reasons cited 

by households for not boiling drinking water were: unaccustomed to boiling water 

and disliked taste of boiled water. With respect to disposal of human waste, the ma

jority (90%) of research households utilized an outdoor latrine. 

With respect to the presence of disease and infection, survey data revealed that 

one or more members in about three-fourths of research households had been ill dur

ing the 15 days immediately preceding each survey (fable 6.7). With specific regard 

to preschoolers, almost two-thirds (62 %) of preschool reference children had been 

sick during the 15 days preceding the Dry Season survey. In contrast, in the Harvest 

Season, only slightly more than one-third (38%) of the preschooler reference children 

had been ill during the 15 days preceding the survey. The main health problems were 

respiratory infection and diarrhea or gastrointestinal infection, particularly among 

preschool children (fable 6.8). 

E. Nutritional Status of Preschoolers 

At the start of field research in November 1989, 172 children under six years 

of age resided in the 108 research households. During each of the three formal sur

veys, anthropometric data were collected for each child (height or length, weight, and 

arm circumference). This information permits assessment of wasting and stunting in 

linear growth. The latter is a sensitive indicator of malnutrition because growth 

quickly reflects deteriorations or improvements in health and nutrition. Anthropom-



Season 

Dry Season 

Rainy Season 

Harvest Season 

No one 
sick 

15 

28 

28 

TABLE 6.7 
Morbidity of household members by season.· 

1-10% 

8 

6 

3 

% of household members ill 

11-25% 

% of householdsb 

31 

36 

42 

26-50% 

28 

20 

10 

"The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 
bN= 108. 

51-75% 

8 

6 

5 

76-100% 

10 

4 

12 

..... 
w 
00 



TABLE 6.8 139 
Morbidity of ill household members by season, age group, and illness. 

Do: Season a Rain~ Seasona Harvest Seasona 

Preschb Othersb Presch" OthersC Preschb OthersC 

% of sick in householdsd 

GI infection 10 5 27 21 6 4 

Respiratory 
infection 67 52 53 41 89 77 

Both GI and 
respiratory 3 0 6 0 1 
infection 

Measles/mumps 10 6 0 1 3 1 
chickenpox 

Other 10 37 14 37 1 17 

"The three seasons are: Dry (Sept.-Dec.), Rainy (Jan.-April), and Harvest (May-August). 
bPreschoolers are children from birth to 6 years of age. 
<Others are individuals 6 years of age and older. 
dN= 108. 



etry is a useful tool to detect the existence of nutritional problems, but it does not 

explain their causes (MartoreII, 1982). 
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The anthropometric indicator most commonly used is weight-for-age (Mason et 

al., 1984). Weight-for-age for any child is actual weight divided by ideal weight, 

times 100. Ideal weight is the 50th percentile value of normal children the same age 

as the index child (MartoreII, 1982). For many years, the preferred method of inter

preting and reporting anthropometric data was according to the G6mez et al. classifi

cation of protein-energy malnutrition (PEM) defined by weight-for-age. According to 

this classification, there are three categories of malnutrition: mild (75-90% weight

for-age), moderate (61-74% weight-for-age), and severe «60% weight-for-age or 

edema). Alternatively, the Wellcome classification uses similar cut-off points of 60 

and 80% weight-for-age. According to this classification, between 60 and 80% 

weight-for-age indicates underweight and below 60% weight-for-age (without edema) 

indicates marasmus (a severe deficiency of both calories and protein). The 75% 

weight-for-age (G6mez classification) or 80% weight-for-age (Wellcome classifica

tion) values are selected as the usual cut-off points because, in a normally growing 

population of children, the value of the third percentile from 12 to 60 months of age 

ranges from 80 to 82.4% weight-for-age. Consequently, only a small proportion of 

children are expected to show values below 75 or 80% (Mason et al., 1984). 

Anthropometric assessments often include the collection of height data that 

permits the computation of growth indicators based on weight-for-height and height-



141 

for-age. The usual cut-off points are 80% weight-for-height and 90% height-for-age. 

The Waterlow classification is often used to sort data into four categories (normal, 

stunted not wasted, wasted not stunted, wasted and stunted). This classification per

mits a distinction between chronic and acute malnutrition (Mason et al., 1984). The 

use of weight-for-height and height-for-age is now being recommended instead of 

weight-for-age to report cross-sectional data for nutritional monitoring or surveillance 

(Martorell, 1982). The reason for this recommendation is that weight-for-age does 

not distinguish between current (acute, wasting) and past (chronic, stunting) malnu

trition (Martorell, 1982). 

In the past researchers expressed weight and height data as a percentage of the 

mean or median value for age (i.e., percent weight-for-age in the G6mez classifica

tion). However, this method is giving way to the use of standard deviation scores, or 

Z-scores, to express weight-for-height (WHZ), height-for-age (HAZ), and weight-for

age (W AZ). The reasons for this change are: (1) the standard deviations of the 

three measures do not correspond to the same changes in percent (i.e., one standard 

deviation is equivalent to about 5% height-for age, versus about 10% weight-for

height and about 11 % weight-for-age); and (2) Z-scores allow an immediate assess

ment of the severity of the problem in terms of percentage of individuals who fall 

below the score versus the number who would fall below if nutritional conditions 

were normal (Austin, 1981). Other advantages of using Z-scores include: (1) they 

are equivalent across age; (2) they can be used as a continuous variable in analyses 
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relating growth data to other variables (e.g., income, landholding, education); and (3) 

summary scores for a family can also be obtained by averaging the Z-scores of indi

viduals (Martorell, 1982). A Z-score is calculated as follows; (individual's value) -

(median value of reference population)/standard deviation value of reference popula

tion (WHO, 1983). 

Anthropometric Z-scores represent the comparison of a child's growth in rela

tion to the World Health Organization (WHO) international reference population. In 

1978, WHO designated the US National Center for Health Statistics (NCHS) height 

and weight distributions of healthy American children as the height and weight ref

erence standards for the world. The use of an American standard to determine 

growth adequacy in children of other ethnic backgrounds is considered acceptable 

because studies have generally shown that size variation in young children is more 

closely tied to socioeconomic status than to race or genetics. Poverty more than 

ethnicity is associated with low stature and weight (Habicht et al., 1974; MartoreIl, 

1982; WHO, 1983; Mason et al., 1984; Cassidy, 1988). 

Z-scores for the reference population have a normal distribution with a mean 

of 0 and a standard deviation of 1. For example, a mean WHZ of 0 would mean that 

the child has the same weight-for-height as the reference median. A Z-score in the 

range of -1 to -1.99 represents less than approximately 90% of standard and is clas

sified as mild protein-energy malnutrition (PEM). A Z-score in the range of -2 to -

2.99 represents less than approximately 80% of standard and is classified as moderate 
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PEM. A Z-score in the range of -3 to -3.99 represents less than approximately 70% 

of standard and is classified as severe PEM (Dean et al., 1990). 

Weight-for-height measures acute or current malnutrition as suggested by wast

ing or "thinness". A low WHZ score is generally associated with failure to gain 

weight or a loss of weight. Height-for-age measures chronic or long-term malnutri

tion in the form of stunting ("shortness") or retardation in linear growth (Austin, 

1990). A low HAZ score is often associated with poor overall economic conditions. 

(Dean et al., 1990). Weight-for-age is an alternative measure of stunting and tends to 

correlate positively with height-for-age (UN ACC/SCN, 1990). Z-scores of less 

than -2 for the three indicators suggest growth failure. This may be symptomatic of 

an underlying nutrition or health problem and indicative of a high-risk environment 

(UN ACC/SCN, 1990). 

At the time of data analysis, anthropometric measures taken during the Rainy 

Season were eliminated from the analysis. Weather conditions in some research com

munities during the Rainy Season impeded the collection of body measurements on all 

the children in the sample. Consequently, only anthropometric data collected during 

the Dry and Harvest Seasons were tabulated for each child. One hundred seventy-two 

preschool children resided in the 108 research households. From this population, one 

child from each household was selected to be the nutritional status reference for 

his/her household. Since almost half (45 %) of households had more than one pre-
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schooler, the child with the lowest Z-scores among all preschool children in the same 

household was selected to be the nutritional status reference for the household. 

Anthropometric data were analyzed by Epi Info, Version 5, a computer software 

package developed by the Centers for Disease Control (CDC) and WHO (Dean et al., 

1990). 

Chronic undernutrition, as suggested by low weight-for-age and height-for-age 

Z-scores, was widespread in the research households (Tables 6.9 and 6.10). During 

the Harvest Season, the mean height-for-age Z-score was -1.4 (range: -3.5 to +0.8). 

Less than one-tenth (7%) of preschoolers in the sample had height-for-age scores 

equal to or greater than O. In contrast, acute malnutrition, as indicated by low 

weight-for-height Z-scores, was less prevalent (Tables 6.9 and 6.10). During the 

Harvest Season, the mean weight-for-height Z-score was -0.4 (range: -2.7 to + 1.9). 

More than one-fourth (29%) of the sample had weight-for-height Z-scores equal to or 

greater than 0, and a few preschoolers (about 6% of the sample) had weight-for

height Z-scores greater than + 1. There was no significant difference in mean Z

scores for all three growth indicators between the Dry and Harvest Seasons. 

F. Summary 

The nutrition situation of each research household was assessed using five 

dietary indicators (intake, diversity, and quality, and calorie and protein availability) 



TABLE 6.9 
Mean nutritional status Z-scores· for preschool reference children 

in research householdsb by season. 

Variable 

Height-for
aged 

Weight-for
aged 

Weight-for
heightd 

Mean 

-1.3 

-1.1 

-0.3 

'Z-score = (x-median) 
std. dey. 

bN= 108. 

Dry Seasonc 

Max. Min. Mean 

1.7 -3.9 -1.4 

2.0 -3.9 -1.2 

3.2 -3.3 -0.4 

<The seasons are: Dry (Sept.-Dec.) and Harvest (May-August). 

Harvest Seasonc 

Max. Min. Mean 

0.8 -3.5 -1.4 

1.7 -3.3 -1.1 

1.9 -2.7 -0.4 

Both Seasons 

Max. 

0.9 

1.6 

2.4 

dPreschooler nutritional status categories are: -0.9 or higher=normal nutritional status; -1 to -1.99=mild malnutrition; 
-2 to -2.99=moderate malnutrition; and -3 to -3.99=severe malnutrition. 

Min. 

-3.6 

-3.2 

-2.4 

~ 



TABLE 6.10 
Distribution of nutritional status Z-scores for preschool 

reference children by season. 

Z-score& HAZlb HAZ3c WAZl d WAZ3e WHZl f 

% of sampleh 

+3 - +3.99 0 0 0 0 1 

+2 - +2.99 0 0 1 0 2 

+ 1 - +1.99 2 0 4 1 5 

0-+0.99 10 7 8 9 27 

-0.99 - 0 28 24 29 29 40 

-1 - -1.99 32 44 38 40 20 

-2 - -2.99 19 21 17 18 3 

-3 - -3.99 9 4 3 3 2 

aZ-score = (x-median) 
std. dey. 
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WHZ3g 

0 

0 

6 

25 

44 

20 

5 

0 

The nutritional status Z-score categories are: -0.9 or higher=normal nutritional status; 
-I to -1.99=mild malnutrition; -2 to -2.99=moderate malnutrition; and -3 to -3.99=severe 
malnutrition. 

bHeight-for-age Z-score during Dry Season. 
CHeight-for-age Z-score during Harvest Season. 
dWeight-for-age Z-score during Dry Season. 
·Weight-for-age Z-score during Harvest Season. 
rWeight-for-height Z-score during Dry Season. 
'Weight-for-height Z-score during Harvest Season. 
bN= 108. 
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and three preschooler nutritional status indicators (weight-for-age, height-for-age, and 

weight-for-height). It was felt that these eight indicators, together with information 

on household food consumption practices and nutritional knowledge, would permit an 

accurate assessment both of the overall food security of households at the time of this 

study as well as seasonal variability in household and preschooler nutrition. 

More specifically, with regard to level of food consumption, the mean dietary 

intake score of research households was 8.2, suggesting that adult members of re

search households consumed a diet that met only approximately 55% of their daily 

caloric needs. It is important to note, however, that this score was based on esti

mated dietary intake since food was not weighed prior to its consumption by house

hold members. Consequently, the actual caloric intake of members of most house

holds was probably higher, but still very likely below the recommended dietary allow

ance for calories. This suggestion is supported by research findings concerning per 

capita caloric availability. These findings are discussed below. Mean dietary intake 

was significantly higher during the Dry Season than in the Harvest Season. However, 

there was no significant difference in mean dietary intake between the Rainy Season 

and both the Dry and Harvest Seasons. The findings regarding level of household 

food consumption in the Harvest Season are contrary to expected consumption behav

ior following the principal harvest of food and cash crops. These results may be 

attributed to a relatively poor harvest due to drought, resulting in an estimated 30% 

reduction, on average, in the agricultural output of research households. Thus, 
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household food consumption behavior at the time of the Harvest Season survey may 

have reflected the cautious use of income, both cash and in-kind, during times of 

economic hardship. 

The mean dietary diversity score of research households was 6.5 out of a max

imum possible score of 20, suggesting a monotonous diet comprised of a limited num

ber of different foods. Dietary diversity was significantly lower during the Rainy 

Season than at any other time of the year. This finding is related to decreased 

farming system crop diversity during the Rainy Season. The availability of food from 

own-farm sources (i.e., in-kind income) was key to household nutrition. Consequent

ly, given that households produced fewer varieties of staple crops during the Rainy 

Season, diversity of the household diet was decreased. In contrast, there was no 

significant difference in dietary diversity between the Harvest and Dry Seasons. 

Research households had a mean dietary quality score of 2.5 out of a maxi

mum possible score of 5, indicating an average (neither good nor poor) quality of 

diet. There was no significant difference in mean dietary quality scores of households 

for the Dry, Rainy, and Harvest Seasons. 

With regard to daily caloric availability in research households, the data sug

gest that enough food was available to meet the daily caloric needs of moderately

active females, but not moderately-active adult males in most research households. 

Depending on which dietary recommendation was followed, adult males had a mean 

daily caloric availability that was 75-84% of adequacy. Four-fifths of all calories 
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consumed by members of research households were provided by carbohydrates. 

Mean daily per capita caloric availability was significantly lower in the Harvest 

Season than at any other time in the year. This may also be attributed to the rela

tively poor harvest preceding the Harvest Season survey, resulting in reportedly below 

normal cash and in-kind income for most research households and, concomitantly, 

below normal levels of food consumption. In contrast, there was an insignificant dif

ference in daily per capita caloric availability between the Dry and Rainy Seasons. 

On the other hand, the data suggest that adequate protein was available to both 

males and females in research households. More than one-third of protein consumed 

by households was provided by rice. Foods high in protein (fish, beef, legumes, and 

eggs) accounted for one-half of protein in the diet of most households. However, sea

sonality was apparent in protein availability. Mean daily per capita protein avail

ability was significantly lower in the Harvest Season than in the Dry Season. This 

can be attributed to the situation discussed above regarding the relatively poor harvest 

and its probable impact on household food consumption behavior. In contrast, there 

was no significant difference in daily per capita protein availability between the Dry 

and Rainy Seasons. 

Anthropometric data (height or length and weight) on preschool children in the 

research sample revealed that chronic mild undernutrition, as suggested by low 

weight-for-age and height-for-age Z-scores, was widespread in the research house

holds. Chronic malnutrition manifests itself in the form of stunting ("shortness") and 
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is often associated with poor overall economic conditions. In contrast, acute or cur-

rent malnutrition, as indicated by low weight-for-height Z-scores, was less prevalent 

among preschoolers in the research sample. Acute malnutrition is reflected in wasting 

or "thinness" and is generally associated with failure to gain weight or a loss of 

weight. Seasonal differences in preschooler nutritional status were insignificant. A 

number of factors in addition to access at all times to adequate food have critical im

portance to household nutrition and preschooler nutritional status. Among these fac

tors are water, sanitation, and the presence of infectious diseases. Only one-half of 

research households consumed potable water. Most (90%) households, however, util

ized an outdoor latrine. One or more members in about three-fourths of research 

households had been ill during the 15 days immediately preceding each survey. The 

main health problems during all three seasons were respiratory and gastrointestinal 

infections. These factors may have contributed to the below normal nutritional status 

of preschoolers in research households. 

Only one-fourth of all research households indicated exposure to explicit health 

and nutrition information. About half of these households indicated they actually put 

the information to use. Mean dietary intake and dietary diversity scores in households 

that utilized the nutrition information were significantly higher than the mean scores 

for the research sample. However, utilization of the nutrition information did not 

have a statistically significant impact on a household's dietary quality score or on 

preschooler nutritional status. Although most households (75 %) indicated they had 
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not been exposed to health and nutrition information, female heads of households had 

a relatively high awareness of the nutrition situation in their households. About half 

of the women rated their households' diet as average or poor. Most felt this was due 

primarily to a lack of diversity in the foods typically consumed. Similarly, the ma

jority believed their households' nutrition would be improved if members could eat a 

greater variety of foods and consume a more balanced diet. 

Information on the typical farming system of research households suggests that 

the potential existed for better nutrition, provided from on-farm production, than was 

evident in most households. For example, a large variety of fruits were seasonally 

available in the research communities. However, they were generally underutilized. 

Vegetable production and consumption were given relatively little importance. Fur

thermore, the nutritional value of certain plant parts was unknown to research house

holds and thus unused. Specifically, the root, relative to the leaves, is the least 

nutritious part of the cassava plant with respect to vitamins and minerals, but it was 

the only part consumed by humans in the research households. On the other hand, 

cassava leaves, which are high in vitamin A, iron, and calcium, are the most nutri

tious part of the plant, but they were fed to animals or discarded (Gershon, 1983). 

The main conclusion drawn from this analysis of the nutrition situation in 

research households is that, despite significant seasonal variation in agricultural 

production and income, both cash and in-kind, most research households were able to 

maintain a constant, average (neither good nor poor) level and quality of food con-
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sumption throughout the year, with some variability in diversity of the household diet. 

This suggests that households employed effective strategies to maintain household 

food security and, specifically, food consumption levels of household members during 

times of income shortfalls, both cash and in-kind. Principal coping strategies included 

slaughtering an animal raised on the farm, buying food on credit, eating less of cer

tain preferred foods (beef, fish, and rice), and consuming more substitutes for pre

ferred foods (plantains, cassava, noodles, eggs, and legumes). These strategies were 

supplemented by women's income received from the sale of animals and animal prod

ucts. Women used their earnings primarily to purchase food for their households. 

Mean income from this source was at its highest during the Rainy Season, the time 

when households were most likely to experience scarcity in both their cash and in-

kind income. 
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Chapter VII. Data Analysis and Interpretation 

Past research has revealed that a number of factors determine household food 

consumption and preschooler nutritional status. Among these factors are income, 

farming systems diversity, and education. 

Economic theory and many empirical studies suggest that household food con

sumption patterns are strongly affected by household income levels (Caliendo, 1979; 

Reutlinger and Selowsky, 1976; Timmer et al, 1983; Monke and Fox, 1993, von 

Braun et al, 1992). In addition, several studies have found that the source and form 

of household income may also have an important influence on household nutrition 

(von Braun and Kennedy, 1986; von Braun and Pandya-Lorch, 1991). Income in the 

form of food from own-farm production has been found to contribute more to house

hold food consumption than an equivalent amount of cash income (Kennedy and 

Pinstrup-Andersen, 1982; AID, 1984; IFPRI, 1985). Furthermore, studies in Kenya 

(Rabeneck, 1982) and Mexico (DeWalt, 1983) found that small farm households that 

produced a mix of food and cash crops or food crops that were also cash crops tended 

to have more adequate nutrition and children with better nutritional status than farm 

households with purely cash crop production or noncash-cropping households. 

An issue closely related to income concerns diversity of the farming system. 

Research on this subject has produced a broad spectrum of results. On the one hand, 

some researchers argue that, if agricultural production patterns are more diverse, 
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consumption patterns will also be more diverse, and of higher quality, resulting in 

better household and preschooler nutrition (Beaudry-Darisme et al., 1972; Dewey, 

1981; DeWalt, 1983). Recent research in Guatemala (Immink and Alarc6n, 1991), 

however, found that more diversified agricultural production had an insignificant 

effect on household and individual nutrition. Conversely, as small fanners shift from 

subsistence to cash crop production, a decrease in farming system diversity and a 

concomitant deterioration in dietary diversity and adequacy have often been observed 

(Hernandez et al., 1974; Dewey, 1979; Fleuret and Fleuret, 1980; Lunven, 1982; 

Smith, 1982). In contrast to these fmdings, other studies on the impact of cash crop 

production on nutrition have revealed generally positive effects (UN ACC/SCN, 

1989). A study on an irrigated rice production scheme in the Gambia (von Braun 

1988) revealed that income and food consumption increased and there was an asso

ciated significant improvement in preschooler nutritional status. Similarly, research in 

Kenya (Kennedy, 1987) found that a sugarcane production scheme increased the in

comes of smallholders participating in the program which, in tum, had a significant 

effect on household food security and produced a modest increase in preschooler cal

oric intake. 

Researchers have also hypothesized a positive relationship between women's 

income and household and preschooler nutrition. Earlier studies have found that 

income earned and controlled by women is more likely to be used for food purchases 

than when men receive income (Tinker, 1979; Guyer, 1980; AID, 1982; Kennedy and 
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Cogill, 1987; von Braun and Kennedy, 1986; Longhurst, 1988; von Braun et al., 

1992). Specifically, research in Kerala, India found that working mothers' wages 

were twice as important in determining chidren's nutritional status as men's income 

(AID, 1982). A study in Ghana (Tripp, 1982) revealed that, although male trading 

activities were much more profitable, female trading was more important to household 

well-being. The income women received from this activity was most often used to 

purchase food, resulting in a significant positive impact on their children's nutritional 

status. 

In order to address these hypotheses, this chapter will examine the relation

ships among household food consumption, preschooler nutritional status, and: 

(a) total household income; (b) cash versus in-kind income; (c) the degree of hetero

geneity in in-kind income as reflected in the diversity of the fanning system; and 

(d) women's income. 

Empirical studies (Behrman et al., 1988) clearly suggest that the level of 

formal education attained by the mother and/or the father can have an important effect 

on household and preschooler nutrition, independently of income. In other words, for 

a given level of income, a household WiLl more education will have better nutrition. 

Research in Mexico (Kaiser and Dewey, 1991) found that family education was posi

tively related to the share of the food budget allocated to meat, milk, and fruit which, 

in turn, was positively associated with preschooler nutritional status. Studies in 

highland Ecuador (Novotny, 1986) and the Philippines (Senauer and Garcia, 1991) 
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revealed that the level of formal education of the mother and father had a significant 

positive effect on long-run preschooler nutritional status. 

It is clear that the nutrition and health conditions of a household can be altered 

and positively affected by the decisions made within the household concerning what 

foods to produce, purchase, and consume, and how to control infectious diseases and 

sanitation (Balderston et al., 1981). What is unclear, however, is whether the key 

factor influencing decision-ma..1dng is aggregate household education, mother's educa

tion, father's education, or degree of household exposure to explicit nutrition and 

health information via applied nutrition programs, and mass media health and nutri

tion campaigns, among other sources of information. Alternatively, there is the 

possible differential effect of mother's education versus father's education on house

hold nutrition and, especially, preschooler nutritional status. Research in Nicaragua 

(Behrman and Wolfe, 1984) found that education, particularly of the mother, was a 

key factor in preschooler health status. 

This chapter examines the degree to which variations in income levels, forms 

and sources of income, and education levels, across the households in the sample, 

explain variations in household food consumption patterns and preschooler nutritional 

status. Specifically, the chapter begins with a brief description of the methods used to 

analyze research data. This is followed by the identification of dependent and inde

pendent variables that were key to this study. Finally, the results and interpretation 

of data analysis are discussed. 
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A. Data Analysis Methods 

Four statistical methods (correlation analysis, analysis of variance, t-test, and 

multivariate analysis) were employed to analyze the research data. Each of these is 

discussed briefly below. 

1. Correlation Analysis 

Correlation analysis utilizes a linear regression model to study the 

relationship between two variables. The correlation coefficient (r) measures the 

strength of this relationship. The largest possible absolute value of r is 1. r=O 

indicates no linear relationship between the two variables. Two variables can have a 

strong association but a small correlation coefficient if the relationship is not linear. 

The R2 gives the proportion of the total variability of the y values that can be ac

counted for by the independent variable x. (Ott, 1984; Norusis, 1986). 

An examination of the simple correlations among variables is important 

prior to using multiple regression procedures. This helps to identify independent vari

ables that are highly correlated so as to omit them from the regression equation. 

Similarly, if the correlation between an independent variable and the dependent vari

able is very low, it may be justified to drop the independent variable from the equa

tion (Burk and Pao, 1980). 
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2. Analysis of Variance CANOVA) 

One-way analysis of variance (ANOVA), using only one independent 

variable to classify the cases, is a statistical procedure used to compare means from 

three or more subsamples and to test the null hypothesis that the means of these sub

samples are equal. ANOV A involves comparing the variation in the dependent vari

able that occurs between groups formed by the independent variable with the variation 

that is observed within the groups. The variations within groups are attributed to 

sampling error while variations between group means are considered to be the effect 

of the factor measured by the independent variable (Burk and Pao, 1980). 

F, the test statistic, is the ratio of between-category variance to within

category variance. In the present analysis, three levels of significance (1 %, 5%, and 

10%) were used to evaluate the null hypothesis. While the F-test indicates whether 

the difference between the several means is statistically significant, it does not tell 

which pair of means differs significantly (Burk and Pao, 1980). 

3. T-Test 

The t-test is considered to be a special case of ANOV A. It is suitable 

for one sample and two sample tests of means. This test begins with the assumption 

that there is no difference between the means of the populations sampled (the null 

hypothesis). The two sample means are compared and the t-test is applied to see if 

their difference is no greater than could have occurred by chance. If the t value is 

equal to or greater than the critical value for the sample size and selected level of 
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significance, the null hypothesis is rejected. In the present study, three levels of 

significance (1 %, 5%, and 10%) were used to evaluate the nun hypothesis (Burk and 

Pao, 1980). 

4. Multivariate (Multiple Regression) Analysis 

Multivariate analysis, also commonly referred to as multiple regression 

analysis, is a means of studying relationships among several factors and the dependent 

variable, in this case household food consumption and preschooler nutritional status. 

From an economist's viewpoint, household food consumption and preschooler nutri

tional status would be described as a function of several identified factors or, in other 

words, food consumption and nutritional status are determined by these factors. A 

functional statement is usually presented in the form of a model, represented by a 

regression equation, with household food consumption and preschooler nutritional 

status as the dependent variables and the several factors as independent variables. 

The regression equation estimates the values of a dependent variable from the values 

of several independent variables. The regression equation is used in multivariate 

analysis to measure the simultaneous effect of all the independent variables and to de

termine their relative importance vis a vis the dependent variables. More specifically, 

computerized multiple regression analysis produces a beta or standardized beta coef

ficient for each of the independent variables. The sizes of the betas for different 

independent variables can be compared to determine the relative importance of the 
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variable(s). 
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A regression model or equation with many variables is often difficult to 

interpret. On the other hand, it is important not to exclude potentially relevant inde

pendent variables. The goal is to formulate a concise model that makes good predic

tion possible. The F statistic indicates how well the regression equation fits the data. 

The t statistic gives the significance of each independent variable in the equation. The 

R2 is the coefficient of multiple determination which indicates the proportion of varia

tion in the dependent variable explained by variation in the independent variables in

cluded in the equation. In the present analysis, three levels of significance (1 %, 5%, 

and 10%) were used to evaluate the ability of the model to predict household nutrition 

and preschooler nutritional status. 

Multivariate analysis is recommended for study of complex relation

ships in which the phenomena to be explained, in this case household food consump

tion and preschooler nutritional status, are affected by several factors concomitantly, 

in this case income, education, and farming systems diversity (Burk and Pao, 1980; 

Ott, 1984; Babbie, 1986; Norusis, 1986). 

B. Dependent and Independent Variables 

The following is a discussion of key variables, presented according to category 

(dependent and independent). Definitions and measurements of the key variables are 
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discussed in Chapters IV, V, and VI. Basic descriptive statistics for each variable are 

given in Table 7.1. 

1. Dependent Variables 

The dependent variables can be discussed in terms of two subgroups: 

dietary scores and nutritional status Z-scores. 

a. Dietary Scores 

Dietary scores, as discussed in Chapter VI, reflected the nature 

of food consumption in the research households, while emphasizing two nutritional di

mensions: quantity measures of food intake and quality measures of food consump

tion. 

These were: 

Two variables represented the quantity measures of food intake. 

(1) KCTOTAN = Total daily per capita caloric availa

bility from 11 key foods (rice, plantain, maize, 

cassava, legumes, beef, fish, chicken, eggs, milk, 

and cheese) during year of field research. 

(2) MEANINT = Mean daily dietary intake score 

during year of field research. 



TABLE 7.1 
Key variables and descriptive statistics. 

Variables 

Dependent variahles: 

Caloric availability (kcal.) 

Daily dietary intake (# portions) 

Protein availability (g.) 

Dietary diversity (# different foods) 

Dietary quality 

Height-for-age Z-score 

Weight-for-age Z-score 

Weight-for-height Z-score 

Independent Variahles: 

Income variables:a 

Total income per adult equivalent 

Cash income per adult equivalent 

In-kind income per adult equivalent 

Female income per adult equivalent 

Education variables: 

Mother's education (years) 

Father's education (years) 

Sum of mother's and father's education (years) 

Exposure to health/nutrition informationb 

Yes 
No 

Mean 

1,754 

8.2 

59.3 

6.5 

2.5 

-1.4 

-1.1 

-0.4 

194,061 

142,883 

51,177 

13,946 

4.4 

4.6 

9.0 

25 
75 

aIncome is expressed in sucres (SI), the Ecuadorian monetary unit. 

S.D. 

452 

2.1 

19.5 

1.4 

0.7 

1.0 

0.9 

0.9 

156,056 

130,579 

48,753 

17,888 

2.9 

3.7 

5.9 

bPercentage of research households indicating exposure to health/nutrition information. 
Note: N= 108. 
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TABLE 7.1 (CONTINUED) 
Key variables and descriptive statistics. 

Variables 

Independent Variahles: 

Farming systems variables:" 

Crop diversity 

Fruit diversity 

Vegetable diversity 

Livestock diversity 

Aggregate farming systems score 

% of land sown to cash crops 

Household characteristics variables: 

Size of landholdings (ha) 

Number of household members 

Number of preschoolers in household 

apercentage of maximum potential diversity. 
Note: N= 108. 

Mean 

37.0 

21.0 

27.0 

36.0 

85.0 

29.0 

8.1 

7.8 

1.7 
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S.D. 

13.0 

12.0 

20.0 

19.0 

33.0 

26.0 

13.2 

2.8 

0.8 



1.64 

Three variables represented the quality measures of food con-

sumption. These were: 

(I) PRTOTAN = Total daily per capita protein avail

ability from 11 key foods (rice, plantain, maize, 

cassava, legumes, beef, fish, chicken, eggs, milk, 

and cheese) during year of field research. 

(2) MEANDIV = Mean household dietary diversity 

score during year of field research. 

(3) MEANQUAL = Mean household dietary quality 

score during year of field research. 

b. Nutritional Status Z-Scores 

Three nutritional status Z-scores reflected the health status of 

preschool children in the research households. These were: 

(1) MEANHAZ = Mean preschooler height-for-age 

Z-score during year of field research. 

(2) MEANW AZ = Mean preschooler weight-for

age Z-score during year of field research. 

(3) MEANWHZ = Mean preschooler weight-for

height Z-score during year cf field research. 

See Chapter VI on nutrition of the research households for a more detailed discussion 

of the dietary scores and nutritional status Z-scores. 
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2. Independent Variables 

The independent variables can be discussed in terms of four subgroups: 

income, education, the farming system, and household characteristics. 

a. Income Variables 

Income variables identified the economic status of research 

households, while emphasizing two aspects: household purchasing power, as reflected 

in cash income; and household food availability from on-farm sources, as reflected in 

in-kind income. 

Household income, as discussed in Chapter V, was represented 

by four aggregated variables: 

(1) TOTINCAE = Total annual income (cash and in

kind) per adult equivalent (p.a.e.). 

(2) CASHINAE = Total annual cash income per adult 

equivalent (p.a.e.). 

(3) KINDINAE = Total annual in-kind income per 

adult equivalent (p.a.e.). 

(4) FEMINCAE = Total annual female income per 

adult equivalent (p.a.e.). 

All income measures that were analyzed statistically were 

expressed in terms of adult equivalents. All household members 6 years of age or 
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older were counted as an adult, and all members under 6 years of age were counted 

as 112 an adult when calculating measures of income per adult equivalent. This cate

gorization of household members is justified given that an adult's needs in terms of 

food, clothing, and education, among other expenditures, are greater than a preschool 

child's needs. Adjusting for this demographic factor permits a more accurate assess

ment of a household's economic situation. It also allows the grouping of households 

that are most similar economically, for subsequent comparison with other groups of 

households that are economically different, regarding relationships between various 

dependent and independent variables. 

In contrast, a measure of total household income does not take 

into account the number of household members supported by that income. Conse

quently, such a measure neither permits a clear understanding of a household's econo

mic situation nor allows for valid comparisons between households having varying 

numbers of members. Alternatively, per capita income does take into account the 

number of members supported by a household's income. However, all household 

members regardless of age are counted equally and, thus, no adjustments are made 

for differences in needs, as reflected in expenditures, associated with age. For these 

reasons, income measures per adult equivalent were selected as the most accurate in

dicators of a household's economic situation. 
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b. Farming Systems Variables 

Fanning systems variables characterized the nature and diversity 

of a household's agricultural production activities. 

The fanning system was represented by six variables: 

(1) CROPDIVE = Household crop diversity score 

during year of field research. 

(2) FRUITSCO = Household fruit diversity score 

during year of field research. 

(3) GARDEN = Household vegetable diversity score 

during year of field research. 

(4) LIVESTOC = Household livestock diversity score 

during year of field research. 

(5) FSSCORE = Household aggregate farming system 

diversity score during year of field research. 

(6) SHCASHCR = Percentage of total household land

holdings that were sown to cash crops (coffee, 

cacao, cotton, cassava, and castor bean) during 

Harvest Season. 

See Chapter IV on agricultural production in the research households for a more 

detailed discussion of the fanning systems' components. 
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c. Education Variables 

Education variables identified the level of formal education 

attained by mothers and fathers/male and female heads of research households as well 

as general household exposure to health and nutrition information. 

Education was represented by four variables: 

(1) MOEDUC = Level of formal education (in years) 

attained by mother/female head of household. 

(2) FAEDUC = Level of formal education (in years) 

attained by father/male head of household. 

(3) SUMEDUC = Sum of level of formal education (in 

years) of both mother and father/male and female 

heads of household. 

(4) EXPOSURE = Household exposure to health and 

nutrition information (yes or no). 

d. Household Characteristics Variables 

Household characteristics variables reflected a key component of 

research households' resource base (size of landholdings) as well as some relevant 

demographic qualities of the households. 

Household characteristics were represented by three variables: 

(1) LANDHOLD = Size of household landholdings (in 
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ha), including land that was owned, borrowed, share-

cropped, and rented. 

(2) MEANSIZE = Mean size of househoid during year 

of field research. 

(3) MEANPRES = Mean number of preschoolers in 

household during year of field research. 

C. Correlation of Key Variables 

Research data were analyzed using correlation analysis to study the relation

ships between key variables and, in particular, to assess the strength of these asso

ciations. This section interprets the results of correlation analysis by variable cate

gory (dependent and independent) for annual-level data. See Appendix Tables IV and 

V for the correlation matrices. 

1. Dependent Variables 

Clearly, the strongest relationships among the dependent variables were 

between the quantity measures of food consumption (caloric availability and dietary 

intake) and between the quantity and quality measures of food consumption, especially 

calorie and protein availability, followed by dietary intake and all the quality mea

sures (protein availability, dietary diversity, and dietary quality). Again, of all the 

quantity and quality measures of food consumption, dietary intake had the most signi

ficant relationship with the long-run nutritional status of preschool children in the 

research households. Only weight-for-age, reflecting long-term nutritional status, was 
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significantly correlated with weight-for-height, indicative of current nutritional status. 

These findings suggest that, as dietary intake increases, most of the other measures of 

household food consumption and preschooler nutritional status should also improve 

(Appendix Table IV). 

2. Independent Variables 

All of the income measures were significantly correlated with one 

another as were the variables representing level of formal education of the mother and 

father in the research households. In contrast, the relationships among the farming 

systems components were highly variable. The strongest correlations were between 

the aggregate farming systems score and the individual farming systems components 

(staple crops, fruits, vegetables, and livestock). This finding was expected given that 

the farming systems score is the sum of its components. Similarly, crop diversity was 

significantly associated with all other farming systems variables except livestock 

diversity. Among the variables for household characteristics, the only significant 

relationship was between size of landholdings and household size. This is un1er

standable given that households with larger landholdings would presumably be able to 

support a larger number of people (Appendix Table V). 

Correlation of income and education variables revealed the strongest 

relationships between the sum of mother and father'S education and all the income 

measures, with r values ranging from .27 to .35 which were significant at the .01 

level or higher (Appendix Table V). This is consistent with conventional wisdom that 
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as the level of education increases, income tends to rise. It is important to note, 

however, that highly correlated independent variables should not appear in the same 

equation in order to avoid potential multicollinearity (i.e., interdependence between 

independent variables). 

Most correlations between income measures and farming systems vari

ables were insignificant. Only in-kind income was significantly associated with crop 

diversity a..,d a household's farming systems score. Similarly, there were insignificant 

relationships between most education variables and farming systems variables. Corre

lation of the education and household characteristics variables revealed significant, 

negative relationships between household size and each of the variables representing 

formal education (mother's education, father's education, and sum of mother and 

father's education). This finding is consistent with past research showing that as level 

of formal education increases, family size tends to decrease (Simonen, 1981). 

There was a significant relationship between size of landholdings and 

fruit diversity. This finding is understandable given that more land is required for 

fruit trees than for other components of the farming system. In contrast, there was an 

insignificant but positive correlation between size of landholdings and crop diversity. 

This can be explained by the practice among farmers in the research households of 

intercropping such that, on one plot of land, two or more crops were often grown to

gether, such as maize-legumes, coffee-plantain, maize-cassava-legumes, and maize

cassava-castor bean, among other crop associations. Also, households with larger 
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landholdings tended to devote more land to the cultivation of cash crops, especially 

coffee and cacao, rather than diversify their farming system to achieve maximum 

potential diversity. 

D. Comparison of Mean Values of Dependent Variables for Different 
Levels of Independent Variables Using ANOVA and T-test Procedures 

Research households were grouped into sub samples for each independent vari-

able. First, with respect to income, households were grouped into quartiles based on 

level of total income p.a.e., cash income p.a.e., and in-kind income p.a.e. With re-

gard to female income, households were grouped into quartiles based on level of 

female income p.a.e. plus one subsample for households without female income. 

Next, with respect to the farming systems variables, households were grouped into 

quartiles according to their aggregate farming systems diversity scores. Households 

were also grouped into three categories according to their crop, fruit, and vegetable 

diversity scores as follows: 1 =25 % or less of maximum potential diversity; 2 =26-

50% of maximum potential diversity; and 3=51 % or greater of maximum potential 

diversity. Households were grouped into four categories according to their livestock 

diversity scores as follows: 1 =25 % or less of maximum potential diversity; 2 =26-

50% of maximum potential diversity; 3=51-75% of maximum potential diversity; and 

4=76% or greater of maximum potential diversity. Finally, with regard to education, 

households were grouped into four categories according to level of mother's and 

father'S education as follows: O=no formal education; 1=1-6 years; 2=7-12 years; 

and 3 = 13 or more years. Subsequently, the mean values of the dependent variables 
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(caloric availability, dietary intake, protein availability, dietary diversity, and dietary 

quality) were calculated for the subsamples of each independent variable. Analysis of 

variance (ANOV A) and t-test procedures were used to determine whether the means 

of the subsamples for each independent variable were equal. Results of this analysis 

are contained in Appendix Tables VI-XV; each of the independent variables is 

examined below. 

1. Income 

The level of total income of research households had a positive effect 

on the quantity and quality of household food consumption. Households in the high

est quartile of total income had dietary intake, dietary diversity, and calorie and 

protein availability that were significantly higher (at the 1 % level) than households in 

the lowest quartile of total income. Only a household's dietary quality score did not 

differ significantly according to level of income (Appendix Table VI). 

The level of total income also had a significant, although weaker, 

relationship with preschooler nutritional status. Preschoolers in households in the 

highest quartile of total income had weight-for-age and height-for-age Z-scores that 

were significantly higher (at the 5% and 10% levels, respectively) than preschoolers 

in households in the lowest quartile of income. However, level of total income had a 

positive, but insignificant effect on current nutritional status, as reflected in the 

weight-for-height Z-score (Appendix VI). 
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An examination of total income in terms of its two components (cash 

and in-kind) revealed that the levels of both cash and in-kind income received by 

research households had a significant effect on both the quantity and quality measures 

of food consumption (Appendix Tables VII and VIII). Households in the highest 

quartiles of both cash and in-kind income had a dietary intake and protein availability 

that were significantly higher (at the 1 % level) than households in the lowest quartiles 

of cash and in-kind income. Caloric availability was significantly higher (at the 1 % 

level) in households in the highest quartile of cash income than in households in the 

lowest quartile of cash income. In contrast, dietary diversity was significantly higher 

(at the 1 % level) in households in the highest quartile of in-kind income than in 

households in the lowest quartile of in-kind income. The levels of cash and in-kind 

income had a positive but insignificant effect on a household's dietary quality score. 

With respect to preschooler nutritional status, only level of in-kind income had a 

significant effect (at the 10% level) on preschooler weight-for-age (Appendix Table 

VIII). 

An examination of level of female income in the research households 

revealed that households without female income had a dietary intake and dietary 

quality that were significantly higher (at the 5 % level) than households with female 

income. In contrast, among households with female income, only dietary diversity 

was significantly higher (at the 10% level) in households in the highest quartile of 

female income than in households in the lowest quartile of female income. Preschool-



er nutritional status was not significantly affected by level of female income 

(Appendix Table IX). 
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These findings suggest that level of income, whether viewed from the 

perspective of total income or from its components (cash and in-kind) had a signifi

cant positive effect on most measures of the quantity and quality of household food 

consumption. The only measure not significantly affected by level of income was a 

household's dietary quality score. While all measures of food consumption are clear

ly affected by availability of and access to (via purchasing power) a variety of foods, 

the quality of a household's diet is strongly influenced by the nutritional knowledge 

and awareness of the person in charge of preparing meals. 

With respect to preschooler nutritional status, these findings suggest 

that a higher level of income had its most significant, positive effect on the long-term 

nutritional status of preschoolers in the research households. In contrast, while cur

rent preschooler nutritional status was influenced by level of total income, there were 

other more significant determinants of current preschooler nutritional status in the 

research households. These probably include factors related to health, water, and 

sanitation which were only lightly addressed by this research. 

With regard to level of female income, the data revealed that house

holds without any female income had better dietary intake and dietary quality scores 

than households with female income. This finding may be interpreted in light of the 

fact that, as discussed in the chapter on income (Chapter V), the share of women's 
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income relative to total household income was minimal. Consequently, although 

female income was important, particularly since it was most often used to purchase 

food for the household, the overall effect of women's income on household nutrition 

and preschooler nutritional status was insignificant. Earlier studies (Longhurst, 1983; 

Huffman, 1987; Leslie, 1987) suggest that the level of income earned by women is 

the key to nutritional impact. Income-generating activities should provide a certain 

level of remuneration to have a significant positive effect on household nutrition and 

preschooler nutritional status. Another interpretation of this finding is that households 

without female income were relatively wealthier. Consequently, women in these 

households did not have to generate income. In this scenario, women would have had 

the means and the time to devote to the nutrition of household members. Some past 

studies have suggested the negative effect of maternal employment on child nutritional 

status (Reutlinger and Selowsky, 1976; Popkin, 1980). Women in the research 

households who participated in income-generating activities would have had less time 

to devote to their household's nutritional needs, particularly women who worked off

farm. Clearly, income does not compensate for time spent at home unless the amount 

of income is of a certain level to achieve a nutritional impact. 

2. The Farming System 

A greater aggregate diversity of the farming system of research 

households had a positive, but insignificant effect on household food consumption and 

preschooler nutritional status (Appendix Table X). However, there was an important 
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and significant nutritional contribution made by the vegetables and fruits components 

of the farming system. More specifically, calorie and protein availability were sig

nificantly higher (at the 1 % level), and dietary intake and dietary diversity were also 

significantly higher (at the 5% level) in households with the highest farming system 

vegetable diversity than in households with the lowest vegetable diversity (Appendix 

Table XII). This finding can be interpreted in light of the fact that vegetables grown 

by research households were primarily for household consumption and, rarely, for 

sale. Thus, the availability and consumption of a greater variety of vegetables would 

provide a more adequate, balanced diet, thus contributing to better household nuL;

tion. Interestingly, higher farming system vegetable diversity had an insignificant 

effect on the nutritional status of preschoolers in the research households (Appendix 

Table XII). This finding can be explained by the observation that preschoolers con

sumed relatively few vegetables in small quantities and, thus, the effect of farming 

system vegetable diversity on their nutritional status was minimal. 

Higher farming system fruit diversity was associated with higher 

quantity measures of household food consumption (caloric availability and dietary 

intake) and, especially, with better preschooler nutritional status (Appendix Table 

XIII). In contrast, the quality of household food consumption was only slightly 

higher (at the 10% level) as farming system fruit diversity increased (Appendix Table 

Xm). Higher farming system fruit diversity meant the availability of a greater 

variety of fruits during much of the year, thus contributing to better household 



nutrition. The nutritional impact was most evident in the nutritional status of 

preschoolers, primarily because, based on observation, fruits were most often con

sumed by children as a between-meals snack. 
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In contrast to the contribution of the vegetables and fruits components 

of the farming system, there were no significant differences in household nutrition and 

preschooler nutritional status between households with the highest and lowest farming 

system crop diversity (Appendix Table XI). This can be explained by the finding that 

households with the highest farming system crop diversity grew a mix of several pri

marily cash crops (coffee, cacao, cassava, cotton, and castor bean) and primarily food 

crops Oegumes, maize, plantain, and banana) while households with the lowest farm

ing system crop diversity grew primarily food crops and only one or, at most, two 

cash crops. The term "primarily" is used since, in most households, the majority 

(about 75 %) of cassava that was harvested was sold, while the remainder was con

sumed by household members. Similarly, a portion of food crops, especially maize, 

peanuts, and snap beans, were customarily sold. As will be seen in later discussions, 

when examined in relation to other independent variables, cash income received from 

on-farm (crop and animal sales) and off-farm sources had a positive, but insignificant 

nutritional effect. Rather, it was in-kind income (i.e., food from on-farm produc-

tion) that made the most significant positive contribution to household nutrition and 

preschooler nutritional status. 
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It is also noteworthy that increased diversity of the livestock ~omponent 

of the farming system had an insignificant effect on household nutrition and pre

schooler nutritional status (Appendix Table XIV). This can be understood in light of 

the finding that while all households consumed some of their animals and, especially, 

animal products, households kept most of their livestock as an asset for future sale or 

consumption, according to need. 

3. Education 

The level of formal education attained by both the mother and father in 

research households had a significant effect on both the quantity and quality of house

hold food consumption (Appendix Table XV). Households with the highest level of 

education had dietary intake, protein availability, and dietary diversity that were 

significantly higher (at the 1 % level) than households with the lowest level of edu

cation. However, there were no significant differences between households without 

any formal education and households with some education in both the quantity and 

quality measures of food consumption. . These findings can be interpreted to mean that 

as knowledge acquired through formal education increased, there was a concomitant 

increase in dietary intake, dietary diversity, and protein availability in research 

households, due to the effect of increased knowledge on the understanding of nutri

tional requirements and food preferences, among other effects. In contrast, the 

positive effect of level of education on these measures of food consumption was less 

evident in households with lower levels of formal education. In these households, the 



quantity and quality of their diet were not significantly different from the diet in 

households without any formal education. 
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Earlier research in highland Ecuador (Novotny, 1986) and the 

Philippines (Senauer and Garcia, 1991) found that the level of formal education of the 

mother and father had a significant positive impact on height-for-age. The nutritional 

status of preschoolers in the research households was also positively affected by 

mother and father's level of education (Appendix Table XV). Preschooler height-for

age and weight-for-age were significantly higher (at the 1 % and 5% levels, respec

tively) in households with the highest level of education than in households with the 

lowest level of education. However, there was no significant difference in current 

nutritional status, as represented by weight-for-height, between households with the 

highest and lowest levels of education. A comparison of households without any for

mal education and households with some education revealed that preschoolers in 

households with some education had significantly higher (at the 10% level) weight

for-age Z-scores than preschoolers in households without any education. These find

ings suggest that, as in the case of household income, a higher level of formal edu

cation had its most significant, positive effect on the long-run nutritional status of 

preschoolers in the research households. In contrast, while current preschooler nutri

tional status was influenced by level of education, there were other, probably health

related factors that determined the current nutritional status of preschoolers in the 

research households. This suggestion is based on past research in Kenya (Kennedy 
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and Cogill, 1987) which found that morbidity patterns and sanitation variables had the 

most significant effects on preschooler nutritional status. Similarly, an earlier study 

in Bolivia (Anderson, 1981) found a positive association between the current nutri-

tional status of preschoolers and gastrointestinal infection. 

E. Multiple Regression Analysis of Annual Data 

Based on the results of correlation analysis and analysis of variance, five 

regression equations were formulated: (1) to measure the simultaneous effect of key 

independent variables and (2) to determine which independent variables were the most 

important determinants of household nutrition and preschooler nutritional status. Each 

of the regression equations is examined below. During data analysis, non-linear rela-

tionships among variables were examined. However, based on empirical results, the 

linear model fit the data better than non-linear models. The following represents the 

basic linear form of the equation: 

where: y 

ao 
= dependent variable 
= a constant representing the intercept on the 

y axis of the regression line 
= regression coefficients 
= independent variables. 

1. Regression Equation #1 

y = ao + blTOTINCAE + b2MOEDUC + b3FAEDUC + 
b4EXPOSURE 



a. Quantity Measures of Household Food Consumption 

The level of total income was the only factor that had a 

significant effect on both per capita caloric availability and daily dietary intake. 

Mother's education, father's education, and household exposure to health/nutrition 

information had an insignificant influence on both quantity measures of household 

food consumption (fable 7.2). 

b. Quality Measures of Household Food Consumption 

Qnly level of total income had a significant positive effect on 

per capita protein availability and dietary diversity (at the 5% level in both cases). 

Mother's education, father's education, and household exposure to health/nutrition 

information had a positive but insignificant impact on each of these measures. 
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Neither income nor education had a significant influence on the nutritional quality of a 

household's diet. Notably, household exposure to health/nutrition information had a 

significant negative influence on a household's dietary quality score (fable 7.2). 

c. Preschooler Nutritional Status 

None of the independent variables had a significant effect on 

long-run or current preschooler nutritional status in this model (fable 7.2). 

The results of the regressions for Model #1 suggest that level of 

total income was the primary determinant of the quantity and most quality measures 

of household food consumption. However, none of the independent variables had a 



TABLE 7.2 
Results of regression equation #1. 

KCTOTAN MEANINT 

Constant 1,554 6.96 
(16.72)*** (17.23)*** 

TOTINCAE .0007 .000004 
(2.32)** (3.05)*** 

MOEDUC 11.36 .05 
(.60) (.62) 

FAEDUC 1.49 .06 
(.10) (.97) 

EXPOSURE 48.89 -.21 
(.49) (-.49) 

R2a .04 .12 

F-ratio 2.04* 4.52*** 

N 108 108 

Note: dependent variables are listed across the top of the table and defined in the text. 
coefficients. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the 1 % level. 
"Adjusted R2 value. 

PRTOTAN MEANDIV 

47.79 5.54 
(12.39)*** (20.75)*** 

.00003 .000002 
(2.03)** (2.44)** 

1.09 .06 
(1.38) (1.04) 

.62 .06 
(1.01) (1.45) 

-3.81 .07 
(-.92) (.24) 

.11 .13 

4.32*** 4.90*** 

108 108 

T-statistics are given in parentheses below the 
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(» 
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MEANOUAL 

Constant 2.35 
(15.70)*** 

TOTINCAE .0000005 
(.96) 

MOEDUC .002 
(.07) 

FAEDUC .02 
(.84) 

EXPOSURE -.28 
(-1.73)* 

R2a .02 

F-ratio 1.54 

N 108 

TABLE 7.2 (CONTINUED) 
Results of regression equation #1. 

MEANHAZ 

-1.70 
(-8.30)*** 

-.0000002 
(-.33) 

.06 
(1.51) 

.03 
(.85) 

-.12 
(-.52) 

.03 

1.83 

108 

MEANWAZ MEANWHZ 

-1.47 -.55 
(-7.60)*** (-2.99)*** 

.0000002 .0000005 
(.31) (.83) 

.03 -.008 
(.79) (-.21) 

.05 .04 
(1.51) (1.26) 

-.20 -.18 
(-.98) (-.91) 

.04 .004 

2.24* 1.11 

108 108 

Note: dependent variables are listed across the top of the table and defined in the text. T-statistics are given in parentheses below the 
coefficients. 
*Significant at the 10% level. 
***Significant at the 1 % level. 
"Adjusted R2 value. 
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significant effect on preschooler nutritional status, either in the short run or long run. 

Interestingly, household exposure to health/nutrition information had a significant 

negative effect on the nutritional quality of a household's diet. 

The regressions revealed that the coefficients for mother's 

education and father's education were not statistically different. T-tests for equality 

of these coefficients did not reject the null hypothesis in any case. This suggests the 

cumulative effect of mother and father's education. Furthermore, this justifies aggre

gating the two variables to create one independent variable, sum of mother and 

father's education (SUMEDUC), representing education in subsequent regression 

equations. 

An overall examination of the regression results for Model #1 

indicated that the F-ratios for five of the eight regressions were statistically significant 

at the 10% level or lower. Of these, three were significant at the 1 % level (Table 

7.2). 

2. Regression Eguation #2 

y = ao + b1TOTINCAE + b2SUMEDUC + b3EXPOSURE 

a. Quantity Measures of Household Food Consumption 

In contrast to regression equation #1, education, specifically the 

sum of mother and father's education, had a significant impact (at the 10% level) on 

dietary intake in research households. Also, none of the independent variables had a 

significant effect on per capita caloric availability (Table 7.3). 



TABLE 7.3 
Results of regression equation #2. 

KCTOTAN MEANINT PRTOTAN MEANDIV 

Constant 1,562 6.95 48.17 5.54 
(17.48)*** (17.91)*** (12.99)*** (21.58)*** 

TOTINCAE .0007 .000004 .00002 .000002 
(2.33) (3.07)*** (2.03)** (2.45)** 

SUMEDUC 5.62 .06 .82 .06 
(.73) (1.71)* (2.55)*** (2.68)*** 

EXPOSURE 43.29 -.21 -4.08 .07 
(.44) (-.49) (-1.0) (.25) 

R2a .05 .13 .12 .14 

F-ratio 2.71** 6.09*** 5.75*** 6.60*** 

N 108 108 108 108 

Note: dependent variables are listed across the top of the table and defined in the text. T-statistics are given in parentheses below the 
coefficients. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the 1 % level. 
"Adjusted R2 value. 
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b. Quality Measures of Household Food Consumption 

Again, in contrast to regression equation #1, education, 

specifically the sum of mother and father'S education, had a highly significant effect 

(at the 1 % level) on most quality measures of household food consumption, specifical

ly per capita protein availability and dietary diversity (Table 7.3). 

c. Preschooler Nutritional Status 

In this model, level of parental education had a highly signi

ficant impact (at the 1 % level) on long-run preschooler nutritional status (Table 7.3). 

This finding is consistent with earlier studies in highland Ecuador (Novotny, 1986) 

and the Philippines (Senauer and Garcia, 1991) which found that the level of formal 

education of the mother and father had a significant positive impact on height-for-age. 

Similarly, research in Nicaragua found that education, particularly of the mother, was 

a key factor in preschooler health status (Behrman and Wolfe, 1984). 

The results of the regressions for Model #2 suggest that both 

level of total income and parental education were the primary determinants of both the 

qua.<Jtity and quality of household food consumption. In contrast, income and educa

tion had a positive but insignificant effect on a household's dietary quality score. 

Parental education was the only factor that significantly influenced long-term pre

schooler nutritional status, while none of the variables affected current preschooler 

nutritional status. 



MEANOUAL 

Constant 2.34 
(16.23)*** 

TOTINCAE .0000005 
(.98) 

SUMEDUC .01 
(.96) 

EXPOSURE -.27 
(-1.70)* 

R2a .03 

F-ratio 2.02 

N 108 

TABLE 7.3 (CONTINUED) 
Results of regression equation #2. 

MEANHAZ 

-1.67 
(-8.48)*** 

-.0000002 
(-.34) 

.04 
(2.48)*** 

-.14 
(-.63) 

.04 

2.36* 

108 

MEANWAZ MEANWHZ 

-1.48 -.59 
(-7.97)*** (-3.31)*** 

.0000002 .0000005 
(.32) (.85) 

.04 .02 
(2.49)*** (1.l7) 

-.20 -.16 
(-.96) (-.79) 

.05 .01 

2.99** 1.30 

108 108 

Note: dependent variables are listed across the top of the table and defined in the text. T-statistics are given in parentheses below the 
coefficients. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the 1 % level. 
"Adjusted R2 value. 
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Household exposure to health/nutrition information had a 

generally insignificant effect on household food consumption, although it did have a 

significant negative effect on a household's dietary quality score. This can be at

tributed to the finding that only one-fourth of research households indicated they had 

received health/nutrition information (Table 7.1). Of these, less than half (45%) 

indicated they actually put the infonnation to use. Additionally, the information that 

was disseminated was observed to be irregular and, at times, poorly organized. 

Given the generally insignificant effect of household exposure to health/nutrition 

information on household and preschooler nutritional status, this variable was dropped 

from subsequent regression equations. 

An overall examination of the regression results for Model #2 

revealed that the F-ratios for six of the eight regressions were statistically significant 

at the 10% level or lower. Of these, half were significant at the 1 % level (fable 

7.3). 

3. Regression Equation #3 

y = 30 + b)CASHINAE + b2KINDINAE + b3SUMEDUC 

In this regression equation, total income p.a.e. was broken down into 

its components: cash income p.a.e. and in-kind income p.a.e. T-tests for equality of 

the coefficients did reject the null hypothesis in all cases, indicating the coefficients 

for cash income and in-kind income are not equal. This suggests that in-kind income 

has a different nutritional effect than cash income. This justifies using the two 



income variables (CASHINAE and KINDINAE) in this and subsequent regression 

equations rather than aggregating them into one independent variable. 

a. Quantity Measures of Household Food Consumption 

190 

In this model, in-kind income had a significant effect on both 

per capita caloric availability and dietary intake, while the impact of cash income was 

positive, but insignificant (Table 7.4). 

b. Quality Measures of Household Food Consumption 

Similarly, in-kind income had a significant positive effect on per 

capita protein availability and dietary diversity while cash income had a positive but 

insignificant impact on these measures. Cash income also had a negative although 

insignificant effect on a household's dietary quality score (Table 7.4). According to 

economic theory it is the level of income that is important rather than its source or 

form (Monke and Fox, 1993). This model, however, suggests, to the contrary, that it 

was the form of income (in-kind) that was the primary determinant of household 

nutrition in the research sample more than level of income. This finding can be 

interpreted in light of the fact that in-kind income solely represented food for house

hold consumption as well as a form of reserve for future consumption and, as such, 

had a direct nutritional effect. Cash, on the other hand, was allocated to a number of 

competing expenditures, only one of which was food. Furthermore, there is wide

spread evidence suggesting that additional cash income spent on food is very often 

used to acquire more expensive sources of calories rather than merely to purchase 



TABLE 7.4 
Results of regression equation #3. 

KCTOTAN MEANINT PRTOTAN MEANDIV 

Constant 1,555 6.78 45.79 5.50 
(18.31)*** (18.55)*** (13.13)*** (22.61)*** 

CASHINAE .0003 .000002 .000003 .000001 
(.93) (1.20) (.19) (.97) 

KINDINAE .002 .00001 .0001 .000006 
(2.20)** (2.95)*** (2.87)*** (2.33)** 

SUMEDUC 5.00 .06 .82 .06 
(.65) (1.72)* (2.60)*** (2.65)*** 

R2a .07 .16 .15 .16 

F-ratio 3.51** 7.72*** 7.51 *** 7.65*** 

N 108 108 108 108 

Note: dependent variables are listed across the top of the table and defined in the text. T-statistics are given in parentheses below the 
coefficients. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the 1 % level. 
"Adjusted R2. 
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MEANOUAL 

Constant 2.23 
(16.07)*** 

CASHINAE -.00000007 
(-.11) 

KINDINAE .000002 
(1.61) 

SUMEDUC .01 
(1.07) 

R21 .02 

F-ratio 1.70 

N 108 

TABLE 7.4 (CONTINUED) 
Results of regression equation 113. 

MEANHAZ 

-1.72 
(-9.08)*** 

-.0000004 
(-.52) 

.0000006 
(.27) 

.04 
(2.52)*** 

.03 

2.28* 

108 

MEANWAZ MEANWHZ 

-1.56 -.66 
(-8.79)*** (-3.87)*** 

-.0000003 -.00000003 
(-.44) (-.04) 

.000002 .000003 
(1.15) (1.35) 

.04 .02 
(2.53)*** (1.20) 

.06 .01 

3.10** 1.54 

108 108 

Note: dependent variables are listed across the top of the table and defined in the text. T-statistics are given in parentheses below 
the coefficients. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the 1 % level. 
'Adjusted R2 value. 

1-1 
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more calories (IFPRI, 1985). Consequently, the nutritional impact of these food pur-

chases may be insignificant. Finally, this study's findings concerning the importance 

of in-kind income to household nutrition is consistent with past research suggesting 

that income in the form of food from own-farm production contributes more to house

hold food consumption than an equivalent amount of cash income (Kennedy and 

Pinstrup-Andersen, 1982; AID, 1984; IFPRI, 1985). 

c. Preschooler Nutritional Status 

Level of parental education had a positive but insignificant effect 

on the current nutritional status of their preschool children. Similarly, in-kind income 

had a positive but insignificant influence on both current and long-run preschooler 

nutritional status, while cash income had a negative but insignificant effect (Table 

7.4). 

The results of the regressions for Model #3 suggest that in-kind 

income was the primary determinant of the quantity measures of household food con

sumption. Both in-kind income and parental education had a similarly important ef

fect on most of the quality measures of household food consumption. The importance 

of in-kind income to household food consumption is particularly interesting given that 

it accounts for only about one-fourth (26%) of total income for most households. In 

contrast, none of the independent variables appeared to significantly affect a house

hold's dietary quality score. Education was clearly the best predictor of long-run 

nutritional status of preschoolers in the research households. On the other hand, none 
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of the independent variables had a significant impact on their current nutritional 

status. 

An overall examination of the regression results for Model #3 

revealed that the F-ratios for six of the eight regressions were statistically significant 

at the 10% level or lower. Of these, half were significant at the 1 % level (Table 

7.4). 

4. Regression Equation #4 

y = Cia + blCASHINAE + b2KINDINAE + b3SUMEDUC 
+ b4FSSCORE 

In this model, a variable representing a household's aggregate farming 

system diversity score was included in the equation. This variable was added to 

determine the effect of the diversity of the farming system on household food con-

sumption and preschooler nut.-itional status. 

a. Ouantity Measures of Household Food Consumption 

In contrast to regression equations #1 and 3, none of the 

independent variables in this equation had a statistically significant effect on per capita 

caloric availability. A household's agricultural diversity had a positive but insignifi-

cant effect on the quantity measures of household food consumption (Table 7.5). 

b. Ouality Measures of Household Food Consumption 

A household's farming system diversity had a positive but 

insignificant impact on the quality of household food consumption (Table 7.5). 



TABLE 7.5 
Results of regression equation #4. 

KCTOTAN MEANINT 

Constant 1,382 6.50 
(9.85)*** (10.66)*** 

CASHINAE .0004 .000002 
(1.21) (1.28) 

KINDINAE .002 .00001 
(1.57) (2.58)*** 

SUMEDUC 5.77 .06 
(.76) (1.75)* 

FSSCORE 208.31 .34 
(1.54) (.58) 

R2a .08 .15 

F-ratio 3.27*** 5.83*** 

N 108 108 

Note: dependent variables are listed across the top of the table and defined in the text. 
coefficients. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Signiticant at the 1 % level. 
"Adjusted R2 value. 

PRTOTAN MEANDlV 

43.16 5.35 
(7.42)*** (13.18)*** 

.000005 .000001 
(.30) (1.03) 

.0001 .000006 
(2.51)*** (2.03)** 

.83 .06 
(2.63)*** (2.66)*** 

3.17 .18 
(.57) (.45) 

.15 .15 

5.68*** 5.75*** 

108 108 

T-statistics are given in parentheses below the 

.... 
\0 
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MEANOUAL 

Constant 2.18 
(9.42)*** 

CASHINAE -.00000004 
(-.06) 

KINDINAE .000002 
(1.43) 

SUMEDUC .01 
(1.08) 

FSSCORE .06 
(.25) 

R2a .01 

F-ratio 1.28 

N 108 

TABLE 7.5 (CONTINUED) 
Results of regression equation #4. 

MEANHAZ 

-1.84 
(-5.80)*** 

-.0000003 
(-.42) 

.0000002 
(.09) 

.04 
(2.53)*** 

.14 
(.46) 

.03 

1.75 

108 

Note: dependent variables are listed across the top of the table and defined in the text. 
coefficients. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the I % level. 
"Adjusted R2 value. 

MEAHWAZ MEANWHZ 

-1.65 -.71 
(-5.54)*** (-2.51)*** 

-.0000003 .000000003 
(-.37) (.003) 

.000002 .000002 
(.96) (1.19) 

.04 .02 
(2.54)*** (1.21 ) 

.10 .06 
(.35) (.22) 

.05 .006 

2.34** 1.15 

108 108 

T-statistics are given in parentheses below the 

.... 
\0 
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c. Preschooler Nutritional Status 

The aggregate diversity of a household's farming system had a 

positive but insignificant impact on preschooler nutritional status, both in the long and 

short run (Table 7.5). 

The results of the regressions for Model #4 clearly ~uggest that 

in-kind income was the primary determinant of quantity of food consumed by mem

bers of research households, while education also positively influenced daily food 

intake in a significant way. However, quality of household food consumption was 

mainly determined by the level of education attained by both the mother and father, 

followed closely by a household's level of in-kind income. Cash income had a pri

marily positive but insignificant effect on household food consumption, both in terms 

of quantity and quality. A household's agricultural diversity, as reflected in its 

aggregate farming system score, also had a positive but insignificant impact on all 

measures of household food consumption. 

With respect to preschooler nutritional status in the long run, the 

level of mother's and father's education was decidedly the best predictor of height

for-age and weight-for-age. In contrast, none of the factors in the model accounted 

for the current nutritional status of preschoolers in the research households. 

An overall examination of the regression results for Model #4 

revealed that the F-ratios for five of the eight regressions were statistically significant 
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at the 5 % level or lower, with four of these five regressions significant at the 1 % 

level (Table 7.5). 

5. Regression Equation #5 

y = ao + blCASHINAE + b2KINDINAE + b3SUMEDUC + 
b4CRDPDIVE + bsFRUITSCO + b6GARDEN 

In this model, variables representing the components of a household's 

farming system (staple crops, fruits, and vegetables) were included in the equation. 

These variables were added to determine the impact of increased diversity of specific 

components of the farming system on household food consumption and preschooler 

nutritional status. ANDV A and t-tests consistently indicated no significant difference 

in the mean values of household food consumption measures and preschooler nutri-

tional status Z-scores for different levels of livestock diversity. Consequently, a 

variable representing livestock diversity was not included in the equation. 

a. Quantity Measures of Household Food Consumption 

This model revealed that farming system fruit diversity made a 

positive contribution to daily food intake. Higher fruit diversity meant the availability 

of a greater variety of fruits during much of the year. Based on observation, fruits 

appeared to be underutilized and, except for the consumption of lemons in the form of 

lemonade, were not a main component of the typical meal. However, fruits constitut-

ed the main between-meals snack for household members, especially children and, 

thus, made an important contribution to their nutrition (Table 7.6). 



TABLE 7.6 
Results of regression equation #5. 

KCTOTAN MEANINT 

Constant 1,39S 7.47 
(S.IS)" .... + (10.43) 

CASHINAE .0004 .000002 
(1.20) (1.06) 

KINDINAE .002 .00001 
(1.54) (3.26)+++ 

SUMEDUC 5.40 .03 
(.66) (.73) 

CROPDIVE 172.57 -3.97 
(.43) (-2.36)++ 

FRUITSCO 122.93 2.S6 
(.33) (1.84)+ 

GARDEN 262.30 1.39 
(1.14) (1.44) 

Rla .06 .20 

F-ratio 2.15++ 5.43+++ 

N 108 108 

Note: dependent variables are listed across the top of the table and defined in the text. 
+Significant at the 10% level. 
++Signi ficant at the 5 % level. 
+++Significant at the 1 % level. 
"Adjusted R2 value. 

PRTOTAN MEANDIV 

47.29 6.04 
(6.70)+++ (12.56)+++ 

.000004 .0000009 
(.24) (.S6) 

.0001 .OOOOOS 
(2.69)+++ (2.73)+++ 

.71 .04 
(2.09)++ (1.63)+ 

-11.49 -2.46 
(-.69) (-2.IS)++ 

I.S6 .70 
(.12) (.67) 

10.97 1.26 
(1.16) (1.95)++ 

.14 .19 

3.95+++ 5.07+++ 

108 108 

T-statistics are given in parentheses below the coefficients. 

..... 
\0 
\0 
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b. Quality Measures of Household Food Consumption 

The diversity of a fanning systems' vegetable component had a 

significant positive influence on dietary diversity in the research households. This can 

be understood in light of the fact that households typically consumed a high-carbohy

drate diet that included relatively few vegetables, fruits, and dairy products. Vege

tables were grown primarily for household consumption and, rarely, for sale. Thus, 

the addition of vegetables to the diet would explain the higher dietary diversity in 

households with higher farming system vegetable diversity. Similarly, farming sys

tem fruit diversity had a significant positive impact on dietary quality. Fruits are a 

main source of vitamins and, thus, make an important contribution to quality of the 

diet. As farming system fruit div~rsity increased, a greater variety of fruits were 

available for consumption by household members, especially children, thus improving 

the quality of their diets (Table 7.6). 

c. Preschooler Nutritional Status 

Farming system fruit diversity had a significant positive 

influence on long-run preschooler nutritional status (Table 7.6). In addition, it was 

the only factor that had a significant impact on current preschooler nutritional status, 

as reflected in the weight-for-height Z-score. As indicated earlier, fruits are a major 

source of vitamins, especially A and C, and thus promote good health. Weight-for

height is a clear indicator of current health status. Thus, factors like increased fruit 

diversity which make a variety of fruits available from on-farm sources and the fact 



TABLE 7.6 (CONTINUED) 
Results of regression equation #5. 

MEANOUAL MEANHAZ 

Constant 2.60 -1.52 
(9.61)+++ (-3.99)+++ 

CASHINAE -.0000002 -.0000005 
(-.34) (-.56) 

KINDINAE .000004 .000001 
(2.24)++ (.53) 

SUMEDUC -.0002 .03 
(-.01) (1.82)+ 

CROPDlVE -1.75 -1.18 
(-2.74)+++ (-1.31) 

FRUITSCO 1.01 .71 
(1. 72)'" (.86) 

GARDEN .54 .54 
(1.48) (1.06) 

R2a .08 .03 

F-ratio 2.48+'" 1.58 

N 108 108 

Note: dependent variables are Iistoo across the top of the table and defined in the text. 
+Significant at the 10% level. 
"'+Significant at the 5 % level. 
+++Significant at the I % level. 
"Adjusted R2 value. 

MEAHWAZ MEANWHZ 

-1.31 -.55 
(-3.72)+++ (-1.61) 

-.0000004 -.0000001 
(-.58) (-.16) 

.000003 .000003 
( 1.45) (1.42) 

.03 .01 
(1.72)+ (.73) 

-1.49 -.90 
(-1.79)'" (-1.12) 

1.35 1.27 
(1. 76)'" (1.71)'" 

.35 .02 
(.74) (.04) 

.08 .02 

2.46 ...... 1.35 

108 108 

T-statistics are given in parentheses below the coefficients. 

I\) 

o 
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that fruits were primarily consumed by young children would explain the important 

effect of farming system fruit diversity on the current nutritional status of pre

schoolers in the research households. 

Recent research in Guatemala (1m mink and Alarc6n, 1991) 

found that income increases in households with more diversified agricultural pro

duction had an insignificant effect on household and individual nutrition. The present 

study found that higher farming system crop diversity had a negative impact, in some 

cases significant, on all aspects of household nutrition and preschooler nutritional 

status. Crop diversity was positively associated with landholding size. Households 

with the largest landholdings had relatively high crop diversity scores and tended to 

grow a mix of several primarily cash crops (coffee, cassava, cacao, cotton, and castor 

bean) and food crops (legumes, maize, plantain, and banana). These households also 

sold more than three-fourths of their harvested crops and consumed and/or stored the 

remainder. In contrast, households with the smallest landholdings had significantly 

lower crop diversity scores and grew primarily food crops and only one or, at most, 

two primarily cash crops. These households also sold only slightly more than half of 

their agricultural output and consumed and/or stored the other half. In most house

holds, the majority (about 75 %) of cassava that was harvested was sold, while the 

remainder was consumed by household members. Similarly, a portion of food crops, 

especially maize, peanuts, and snap beans, were often sold. Consequently, while cash 

crops represented income for households, most cash crops were not food for house-
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hold consumption. Thus, the increased production of cash crops relative to food 

crops as farming system crop diversity increased could explain the significant negative 

effect on most quantity and quality measures of household food consumption and, to a 

lesser extent, long-run preschooler nutritional status. 

It is also noteworthy that, except for diversity of the farming 

system fruit component, none of the independent variables in this model or in any of 

the regression models had a significant impact on current preschooler nutritional 

status (Table 7.6). This finding suggests that other factors, probably health-related, 

such as presence of infectious diseases, and factors related to water and sanitation, 

were probably key determinants of current preschooler nutritional status. This sug

gestion is supported by past research (Anderson, 1981; lsely, 1983; Kennedy and 

Cogill, 1987; Bouis and Haddad, 1990; Immink and Alarc6n, 1991; Kaiser and 

Dewey, 1991) pointing to the need for complementary programs in health, water, and 

sanitation to achieve positive outcomes in current nutritional status. The regression 

model did not include any health-related indicators, thus explaining the overall 

inability of the model to predict short-term preschooler nutritional status. 

An overall examination of the regression results for Model #5 

revealed that the F-ratios for six of the eight regressions were statistically significant 

at the 5% level or lower. Of these, half were significant at the 1 % level (Table 7.6). 
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F. Summary of Data Analysis Results 

It has been said that the "best" analysis of data is one that utilizes several 

different analytical methods and results in the same set of conclusions from each 

method (Babbie, 1986). This analysis employed four analytical methods to assess 

relationships between key variables and to identify the primary determinants of house

hold nutrition and preschooler nutritional status in the research households. With 

some minor variations, all four methods arrived at the same conclusions. These are 

discussed below. 

The food consumption of research households was strongly associated with 

their income, especially in-kind income (i.e., food from own-farm sources). Cash 

income, in contrast, had a positive but insignificant effect on household nutrition. 

This is particularly interesting given that cash income accounted for the largest share 

(74 %) of total income for most households. Thus, although in-kind income was a rel

atively small percentage of total income, it was the variation in this portion of a 

household's revenues that was significantly correlated with food consumption. These 

findings, therefore, suggest that it was the form rather than the level of income that 

was the primary determinant of household nutrition. In economic terms, one dollar's 

worth of additional food production had a greater impact on household food consump

tion than an additional dollar of income. This can be understood in light of the fact 

that in-kind income represented food for current household consumption as well as a 

form of reserve for future consumption. In contrast, cash income was allocated to a 
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number of competing expenditures, only one of which was food. Furthermore, adult 

male members of research households received and controlled most of their house

holds' cash earnings. Men were also primarily responsible for making the weekly 

food purchases for the household. Thus, men played a key role in determining not 

only how much income was actually allocated to food expenditure, but which foods 

were purchased. 

With respect to the impact of women's earnings on household nutrition, the 

data suggest that, except for a slight increase in diversity of the household diet, 

female income did not have a significant incremental effect on household food con

sumption. This may be attributable to the fact that, in most cases, the absolute level 

of women's income was too low to have a statistically significant impact on household 

nutrition. It is becoming increasingly clear that female income should reach a certain 

threshold to achieve a significant effect on household welfare. 

In contrast to the strong association between income and nutrition, there was a 

weaker relationship between a household's consumption patterns and diversity of its 

agriCUltural activities. Only diversity of the fruits and vegetables components of the 

farming system had a significant positive effect on household nutrition. A higher fruit 

diversity score was associated with improved dietary intake and the consumption of a 

higher quality diet. Similarly, increased vegetable diversity was related to a more 

diverse diet. Households grew fruits and vegetables primarily for their own con-
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sumption rather than for sale. Thus, the availability and consumption of a greater 

variety of these foods would contribute essential vitamins and minerals to the typically 

high-carbohydrate diet consumed by most households. 

On the other hand, there was a significant negative relationship between diver

sity of the staple crops component of the farming system and the quantity and quality 

of household food consumption. This finding can be attributed to the fact that the 

crop diversity score included both cash and food crops. Households with higher crop 

diversity scores grew relatively more cash crops than households with a lower score. 

Consequently, while cash crops represented income for households, most cash crops 

were not food for their consumption. 

The relationship between income, whether examined in aggregated form or by 

components, and preschooler nutritional status was insignificant. These results may 

be explained by the fact that preschool children's nutritional status, in the long run, 

was primarily determined by the level of parental education. Current preschooler 

nutritional status, on the other hand, appears to be strongly influenced by the child's 

health status, such as the presence of infectious diseases, and by other health-related 

factors, such as quality of drinking water and access to health services. It is note

worthy that farming system fruit diversity was the only factor that had a significant 

impact on both long-term and short-term preschooler nutritional status. This can be 

explained by the finding that fruits were mainly consumed by children as a between

meals snack and, thus, made a valuable contribution to both their nutrition and health. 
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The level of formal education attained by both the mother and father was sig-

nificantlyassociated with the nutritional quality of a household's diet and, as men

tioned, the long-run nutritional status of preschool children. The important contri

bution made by parental education to household and preschooler nutrition can be ex

plained by the effects of increased knowledge, such as an understanding of nutritional 

requirements, improved food consumption behavior, adoption of health-promoting 

practices, better hygiene, and smaller families. 

About one-fourth of research households indicated exposure to health/nutrition 

information. This information was provided by primary health care workers or via an 

applied nutrition program that served two of the research communities. The impact 

of this information on household food consumption and preschooler nutritional status 

was insignificant. This finding may be attributed to the fact that only a small number 

of research households were exposed to explicit health and nutrition information. Of 

these households, less than half indicted they actually put the information to use. 

Additionally, the information that was disseminated was observed to be irregular and, 

at times, poorly organized. 
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VIII. Summary and Conclusions 

This study utilized an interdisciplinary approach to identify and understand the 

relationships between income and other household characteristics, and nutrition in 

smallholder farm households in Manabf Province, Ecuador. Past research and theory 

from the fields of agriculture, especially farming systems research, agricultural 

economics, nutrition, and anthropology were reviewed and drawn upon to formulate 

the research questions, hypotheses, and study design, and to identify appropriate data 

collection and analysis methods. The aim was to approach the research questions 

from as comprehensive a perspective as possible in order to better understand the 

determinants of household nutrition and preschooler nutritional status. However, this 

effort to treat the subject comprehensively has revealed the myriad of factors which 

influence if not determine the nutrition of both households and individuals and, more 

specifically, the complexity of the relationships between income and nutrition. 

This chapter presents a summary of the research results, discussed within the 

context of the research questions and hypotheses, and the conclusions drawn from 

interpretation of the findings. 

A. Discussion of Research Findings 

The basic research question was: What is the relationship between household 

income and other household characteristics, and nutrition? The key issues and 

research findings include the following: 
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1. What was the relationship between level of income. household 
nutrition. and preschooler nutritional status? What was the relative importance of 
cash versus in-kind income to household nutrition? 

The general hypothesis was that there is a significant relationship 

between household income, nutrition, and preschooler nutritional status. This hypo-

thesis was tested in light of three, more specific hypotheses: 

a. Households with higher income will have significantly 

higher dietary scores, reflecting a higher quality and more diverse diet, and a higher 

daily food intake, than households with lower income. 

This hypothesis represents an expanded version of Bennett's 

Law. According to this economic generalization, as household incomes increase, 

diets diversify. As incomes grow, meats, dairy products, fruits and vegetables tend to 

increase in the diet while starchy staples decrease in importance (Monke and Fox, 

1993). 

The results of ANOV A and t-test analysis of the data support 

this hypothesis. As income increased in the research households, there was a signi-

ficant improvement in the quantity and quality measures of household food consump-

tion. More specifically, as the cash income component of total household income 

increased, both dietary intake and daily per capita caloric availability increased 

significantly. Similarly, daily per capita protein availability and dietary diversity 

were significantly higher as a household's cash income grew. In contrast to the 
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effect of cash income on the quantity and quality measures of household food con

sumption. 
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Cash income was not the only factor contributing to improve

ments in household food consumption. ANOY A, t-tests, and regression analysis re

sults suggest that the in-kind income component of household income made a very 

important contribution to household nutrition. Households with the highest level of 

in-kind income had a daily dietary intake that was significantly higher than households 

with lower levels of in-kind income. Similarly, with respect to the quality measures 

of household food consumption, both dietary diversity and per capita protein avail

ability increased significantly as a household's in-kind income increased. 

The only aspect of a household's diet that was not significantly 

influenced by a higher level of income was the dietary quality score. This score 

reflected the nutritional quality of a household's diet or, in other words, whether the 

diet had a balanced mix of protein-rich foods, carbohydrates, fruits, and vegetables. 

This finding can be understood in light of the growing realization that while food 

consumption is determined by the availability of and access to food commodities, the 

quality of a household's diet is strongly influenced by the nutritional knowledge and 

awareness of the person in charge of meal preparation. 

Although ANOY A and t-test analysis indicated that both cash 

and in-kind income made important contributions to household nutrition, regression 
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analysis of the data revealed that it was the in-kind component of household income 

that was the primary determinant of dietary intake in research households. Further

more, in-kind income coupled with parental education were the best predictors of the 

quality of a household's diet. These findings are particularly interesting given that 

cash income was the largest share (74%) of total income for most households, while 

in-kind income accounted for the remainder. This further underscores the high value 

of own-farm food production to household nutrition. 

(b) Households with higher income will spend significantly 

more income on food than households with lower income. However, the higher the 

income per adult equivalent, the lower the proportion of income spent on food. 

This hypothesis represents Engel's Law. This economic gener

alization states that the share of a consumer's budget allocated to food expenditure is 

less than 100% and declines as incomes increase (Monke and Fox, 1993). 

Research findings generally support this hypothesis. An exami

nation of data on mean annual food expenditure per adult equivalent according to 

level (in quartiles) of total annual income per adult equivalent revealed that, as 

incomes grew, there was a significant increase in food expenditure. Also, with in

creasing income, there was a significant decline in the percentage of income allocated 

to food expenditure. More specifically, households in the second lowest income cate

gory spent more than two-thirds (69%) of their total annual income on food while 
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households in the highest income category allocated slightly less than half (45%) of 

their income to food purchases. 

An anomaly in the data concerns the findings for the lowest 

income category. Data for households in this category showed that they spent more 

income on food than they received. Specifically, on average, 147% of their total 

annual income was allocated to food. One possible explanation for this finding con

cerns the use of credit. More than half (53 %) of research households indicated they 

bought food on credit. The lowest income households would be the most likely to 

purchase food on credit when money was scarce. Household estimation of food ex

penditure did not differentiate as to whether the food was purchased with cash or on 

credit. Consequently, although it might appear that more income was spent on food 

than was actually received, much of this food was possibly purchased on credit and 

not with cash, thus clarifying this enigma to some extent. Furthermore, it is im

portant to note that this study was carried out in the midst of a drought. Conse

quently, a household's in-kind income would also have been affected. Thus, house

holds that depended substantially on their farming system for food, such as low

income households, would have had to rely more on food purchases, acquired on 

credit, among other strategies, to meet their food consumption needs. Alternatively, 

it is possible that households overestimated the amount spent on food. Due to the 

drought, the majority of households indicated their Harvest Season incomes were 

below normal due to a relatively poor harvest of most of their primary cash and food 
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crops. Thus, households may have provided an estimate of what they normally spent 

on food rather than what they actually spent at the time of this study. 

c. Preschoolers from households with higher income will 

have significantly higher nutritional status Z-scores than preschoolers from house

holds with lower income. 

The results of ANOV A and t-test analysis of the data support 

this hypothesis only in the case of the in-kind income component of household in

come. A higher level of cash income was not associated with significantly better 

long-run or current preschooler nutritional status. In contrast, as a household's total 

income increased and, specifically, as in-kind income grew, preschooler nutritional 

status improved. This improvement was significant in the case of long-term 

nutritional status. On the other hand, current nutritional status, as reflected in the 

weight-for-height Z-score, did not significantly improve as in-kind income increased. 

In contrast to most ANOV A and t-test findings, regression analysis indicated that both 

cash and in-kind income had an insignificant effect on both long-run and current 

preschooler nutritional status. 

The importance of in-kind income to preschooler nutritional 

status is understandable given that in-kind income represented food from on-farm 

sources (staple crops, fruits, vegetables, and livestock/livestock products) that was 

consumed by household members and, thus, was closely associated with their dietary 
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intake. The availability of more food from on-farm sources would have a direct, 

positive nutritional effect. 

In contrast, the positive but insignificant effect of higher income 

on current preschooler nutritional status can be explained in light of past research 

(Anderson, 1981; Isely, 1983; Kennedy and Cogill, 1987; Bouis and Haddad, 1990; 

Kaiser and Dewey, 1991) suggesting that factors related to health, such as the 

presence of infectious diseases, water, and sanitation are key determinants of a child's 

current health status. 

2. What was the effect of women's income on household nutrition 
and preschooler nutritional status'? 

The general hypothesis is that there is a significant correlation between 

women's participation in income-generating activities, household nutrition, and pre-

schooler nutritional status. This hypothesis was examined in light of two, more 

specific hypotheses: 

a. Households where women earn relatively high income 

will have significantly higher dietary scores than households where women earn 

relatively little or no income. 

The results of ANOV A and t-test analysis of the data do not 

generally support this hypothesis. To the contrary, households without any female 

income had dietary intake and quality scores that were significantly higher than 

households with female income. However, among households receiving female 
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income, only dietary diversity was significantly higher in households with the highest 

level of female income than in households with the lowest level of female income. 

This suggests that, as women's income increased, money allocated to food expendi

ture was used to add some variety to the household diet. Dietary diversity is a key 

indicator of dietary adequacy (Fleuret and Fleuret, 1980; DeWalt, 1983; Novotny, 

1986) There is no doubt that women's income was important to household nutrition, 

particularly since the majority of women indicated they used their earnings to 

purchase food for the household. However, relative to total household income, the 

share of women's income was minimal and, thus, relative to other factors, the overall 

effect of female income on household nutrition was statistically insignificant. 

b. Preschool children in households where women earn rel-

atively high income will have significantly higher nutritional status Z-scores than 

preschool children in households where women earn relatively little or no income. 

ANOV A and t-test analysis findings do not support this hypothe

sis. A higher level of women's income had a generally positive but insignificant 

effect on both long-run and current preschooler nutritional status. Similarly, recent 

research in Mexico (Kaiser and Dewey, 1991) found no relationship between mother's 

cash contribution to household income and preschooler nutritional status. Some past 

studies (Reutlinger and Selowsky, 1976; Popkin, 1980) have suggested the negative 

effect of maternal employment on child nutritional status. However, a more recent 

review (Leslie, 1987) reported the absence of a consistently negative relationship 
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between mother's work and child nutrition. Women in the research households who 

participated in income-generating activities, particularly women who worked off-farm, 

had less time to devote to their young children's nutritional needs. However, in most 

cases, there were other household members at home to substitute for the working 

mother in caring for preschool children. Thus, the real issue appears to be the one 

discussed above concerning the level of income earned by women. Although 

women's income was undoubtedly important, it was, on average, too small to achieve 

a significant effect on preschooler nutritional status. Also, with respect to current 

preschooler nutritional status, other primarily health-related factors may be key 

elements influencing the current health status of preschoolers in the research house-

holds. This would further explain the insignificant impact of women's income. 

3. What was the relevance of farming system diversity to house-
hold nutrition and preschooler nutritional status? 

The general hypothesis was that there is a significant correlation 

between farming system diversity, household nutrition, and preschooler nutritional 

status. This hypothesis was tested in light of two, more specific hypotheses: 

a. Households with higher farming system scores, reflecting 

a more diverse farming system, will have significantly higher dietary scores. 

ANOV A, t-tests, and regression analysis of the data support this 

hypothesis in the case of some farming system components, but not in others. Over-

all, the diversity of the farming system was influential, however, it was not the most 

important factor determining household nutrition and preschooler nutritional status. 
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More specifically, as farming system crop diversity increased, 

there was a positive but insignificant improvement in both the quantity and quality 

measures of household food consumption. The same was basically true for farming 

system livestock diversity. In contrast, as farming system fruit diversity increased, 

there was a significant positive increase in both daily dietary intake and per capita 

caloric availability. However, a higher fruit diversity score did not have a significant 

effect on the quality of the household diet. On the other hand, as farming system 

vegetable diversity increased, both the quantity and quality of the household diet im

proved significantly. Thus, of all the farming system components, the vegetables 

component appeared to have the most important, direct nutritional impact. This can 

be understood in light of the fact that research households typically consumed a high

carbohydrate diet that included relatively few vegetables, fruits, and dairy products. 

Households that grew vegetables, produced them primarily for their own consumption 

and, rarely, for sale. Thus, as farming system vegetable diversity increased, a 

greater variety of vegetables was available to the household, contributing essential 

nutrients to the diet and generally improving the quality of household food consump

tion. 

It is important to highlight a landholding-size dimension to 

farming system crop diversity. Larger landholdings were associated with relatively 

higher farming system crop diversity. However, most households with the largest 

landholdings increased their production of cash crops rather than diversify their 
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farming system to achieve maximum potential diversity. These households also sold 

more than three-fourths of their harvested crops and consumed and/or stored the 

remainder. In contrast, households with the smallest landholdings had significa."ltly 

lower crop diversity scores. They also sold only slightly more than half of their 

agricultural output and consumed and/or stored the other half. These findings help to 

explain the negative relationship between farming system crop diversity and household 

nutrition revealed by regression analysis of the data. 

b. Preschool children from households with higher farming 

system diversity scores will have relatively higher nutritional status Z-scores, 

reflecting the adequate intake of a good quality diet, than preschool children from 

households with lower farming system diversity scores. 

The results of ANOYA, t-test, and regression analysis only sup

port this hypothesis in the case of farming system fruit diversity. As the diversity of 

staple crops, livestock, and vegetables increased in the farming system, there was a 

generally positive but insignificant improvement in both long-run and current pre

schooler nutritional status. In contrast, as farming system fruit diversity increased, 

there was a significant improvement (at the 5 % level) in both the long-term and cur

rent nutritional status of preschoolers in research households. Fruits are a primary 

source of vitamins, especially A and C, which are essential to good health. Thus, as 

farming system fruit diversity increased, a greater variety of fruits were available to 

the household during much of the year. The significant nutritional impact of 
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increased fruit diversity was most evident among preschoolers because fruits were 

most commonly consumed by children as a between-meals snack. 

4. What was the significance of seasonality of agricultural produc-
tion for household nutrition and preschooler nutritional status? 

The general hypothesis was that there is a significant relationship 

between seasonality of agricultural production, household nutrition, and preschooler 

nutritional status. This hypothesis was tested in light of two, more specific 

hypotheses: 

a. A "hungry season" will exist during the Rainy Season 

prior to the main harvest as evidenced by significantly lower dietary scores, lower per 

capita calorie and protein availability, and lower preschooler nutritional status Z-

scores than at other times in the year (Dry and Harvest Seasons). 

ANOV A and t-test analysis of the data do not generally support 

this hypothesis. Only a household's dietary diversity was significantly lower during 

the Rainy Season than at other times of the year. This can be understood in light of 

the finding that fruit diversity and, especially, crop diversity, were significantly lower 

during the Rainy Season than during the rest of the year. Since food from on-farm 

sources (i.e., in-kind income) was a key factor in determining household nutrition, if 

fewer staple crops were available during the pre-harvest Rainy Season, this would be 

reflected in decreased diversity of the household diet. 

Most (84 %) households indicated seasonal scarcity in their food 

supplies, primarily during the Rainy Season. Off-farm employment in the communi-
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ties was irregular and scarce at this time. It was also the period immediately pre

ceding harvest of the primary food and cash crops. Consequently, both food from on

farm sources and cash from crop sales were low. Also, by the time of the Rainy Sea

son, most household food stocks were entirely or nearly depleted. Nevertheless, 

dietary intake and dietary quality scores, and per capita protein availability were not 

significantly lower during the Rainy Season than at other times in the year. Although 

households indicated there was a "hungry season," most research households were 

able to maintain a generally constant level of food consumption even though the 

variety of foods consumed was significantly reduced. 

One possible explanation for this finding is that households 

employed a variety of coping strategies to aid them in meeting their food consumption 

needs. Among these strategies were the following: slaughtering or selling an animal 

raised on the farm, buying food on credit, borrowing food from relatives in the same 

community, eating less of certain preferred foods (beef, fish, and rice) and consuming 

more substitutes for preferred foods (plantains, cassava, noodles, eggs, and legumes). 

Furthermore, although the majority (77%) of households responded they had no 

monetary savings, they surely had saved some money received from both on-farm and 

off-farm sources to carry them through the annual "hungry season," with a reliance 

on food purchases to compensate for decreased food availability from on-farm 

sources. Additionally, all households raised small livestock. These were generally 

kept as an asset for sale or consum,tion, according to need. 
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It is not possible to discuss the nutritional status of preschoolers 

in the research households during the "hungry season." Although anthropometric 

measurements were taken on preschool children during this season, the data were 

eliminated from the analysis given a problem with measurement inaccuracies for some 

of the sample. However, anthropometric data collected during the Dry and Harvest 

Seasons showed no significant differences in all three nutritional status indicators 

(height-for-age, weight-for-age, and weight-for-height). One could speculate that 

there was probably no significant change in preschooler nutritional status during the 

Rainy Season given that the key measures of household food consumption (dietary in

take, and calorie and protein availability) were not significantly lower during this 

season than at other times in the year. On the other hand, one-third of preschoolers 

in the research households experienced a gastrointestinal (GI) infection during the 15 

days preceding the Rainy Season survey. The incidence of GI infections was signifi

cantly higher during this season than at any other time of the year. Consequently, 

while long-term nutritional status would not have been affected, it is very likely that 

preschoolers' weight-for-height Z-scores, reflecting current nutritional status, would 

have been significantly lower during the Rainy Season. 

b. Household dietary scores, per capita calorie and protein 

availability, and preschooler nutritional status Z-scores will be at their highest during 

the Harvest Season. 
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The results of ANOVA and t-test analysis clearly do not support 

this hypothesis. Dietary intake, dietary diversity, and per capita calorie and protein 

availability were significantly lower during the Harvest Season than in the Dry Sea

son. Only a household's dietary quality score was not significantly different during 

the Harvest Season than at other times of the year. Also, there was no significant 

difference in long-run and current preschooler nutritional status between the Harvest 

and Dry Seasons. In contrast to these findings, farming system crop diversity was 

significantly higher (at the 1 % level) during the Harvest Season than at any other time 

of the year. Also, household income from crop sales and male and female off-farm 

employment was significantly higher during the Harvest Season than during the rest of 

the year. Thus, the conditions would appear to be optimal for good household nutri

tion and preschooler nutritional status during the Harvest Season. However, research 

findings suggest an insignificant effect of higher income (both cash and in-kind) 

during the Harvest Season on a household's dietary scores and preschooler nutritional 

status Z-scores. If anything, household nutrition appeared to be at its best during the 

post-harvest Dry Season while preschooler nutritional status remained constant. 

These findings are difficult to understand and are contrary to 

intuition. However, the following is one possible explanation for this anomaly. The 

Dry Season in 1989 immediately followed a good harvest. Thus, household dietary 

scores during this period reflected the good earnings (cash and in-kind) received by 

households from the previous harvest. Also, at the time of the Dry Season survey, 
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cooperative cassava processing activities were underway. Thus, households were also 

benefitting from income received from the sale and processing of cassava. In con-

trast, the Harvest Season survey was conducted in September 1990, following a rela-

tively poor harvest due to a drought in the research area during the Rainy Season. 

The net effect of the drought was an estimated 30% reduction, on average, in the 

agricultural output of research households (Mack, 1990). Consequently, it is possible 

that the earnings of research households were sufficiently below normal to impact 

food consumption levels. Households may have been proceeding cautiously in the 

consumption of their below-normal food stocks and in the allocation of their relatively 

lower income. Small farm households tend to be risk-averse. Thus, their food con-

sumption behavior at the time of the survey may have been a reflection of their pru-

dent use of resources, both cash and in-kind, during times of economic hardship. If 

this interpretation is true, the situation encountered during the Harvest Season survey 

with respect to the quantity and quality of household food consumption would not 

have represented the typical consumption behavior of research households. Rather, 

under normal circumstances, household dietary scores during and/or following the 

harvest should be significantly higher than at other times of the year given the relative 

abundance of both food and cash. 

5. What was the relevance of level of formal education of the 
mother and father to household nutrition and preschooler nutritional status? 

The general hypothesis was that there is a significant positive rela-

tionship between level of formal education of the mother and father, household nutrl-
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tion, and preschooler nutritional status. This hypothesis was tested in light of two, 

more specific hypotheses: 

a. Households where the mother and father have a higher 

level of formal education will have significantly higher dietary scores than households 

where the parents have a lower level of formal education. 

The results of ANDV A, t-tests, and regression analysis clearly 

support this hypothesis. It is important to highlight that it was the cumulative effect 

of mother's and father's education, rather than each parent's education separately, that 

had the most important influence on household nutrition. As the level of parental 

education increased, there was a highly significant (at the 1 % level) increase in most 

quantity and quality measures of household food consumption. Even the dietary qual

ity score of research households improved significantly (at the 10% level) as parents' 

education increased. Level of education was the only factor in this analysis of 

research data that showed a significant positive influence on a household's dietary 

quality score. These findings suggest that as knowledge acquired through formal 

education increased, there was a concomitant improvement in household nutrition due 

to the effect of increased knowledge on the understanding of nutritional requirements 

and food consumption behavior, among other possible effects. 

b. Preschool children in households where the parents have 

a higher level of formal education will have significantly higher nutritional status Z-



scores than preschool children in households where the mother and father have a 

lower level of formal education. 
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The results of ANDV A, t-tests, and regression analysis support 

this hypothesis in the case of long-run preschooler nutritional status. As level of 

parental education increased, there was a significant increase in both height-for-age 

and weight-for-age Z-scores of preschoolers. Also, preschoolers in households where 

parents had some level of education had significantly higher (at the 10% level) 

weight-for-age Z-scores than preschoolers in households where the parents had no 

formal education. Clearly, education was a key factor in the long-term nutritional 

status of preschool children in the research households. This finding is consistent 

with past research in highland Ecuador (Novotny, 1986) and the Philippines (Senauer 

and Garcia, 1991) which found that the level of formal education of both the mother 

and father had a significant positive impact on long-run preschooler nutritional status. 

As in the case of household nutrition, this important impact on the long-term growth 

and development of preschoolers can be attributed to the effects of increased know

ledge, such as adoption of health-promoting practices, better hygiene, and smaller 

families. 

In contrast, a higher level of mother's and father's education 

had a positive but insignificant effect on the current nutritional status of preschoolers 

in the research households. This finding suggests that, while parental education was 

important, there were other factors, probably health-related, such as presence of 
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infectious diseases, water, and sanitation, that were the more important determinants 

of current preschooler nutritional status. This possibility is reinforced by earlier 

research in Bolivia (Anderson, 1981), Kenya (Kennedy and Cogill, 1987), the 

Philippines ( Bouis and Haddad, 1990) and Mexico (Kaiser and Dewey, 1991) which 

found morbidity patterns and sanitation vmables had a significant effect on pre

schooler nutritional status. 

Another issue that was only lightly addressed by this study 

concerns the intrahousehold allocation of food. All households responded that young 

children ate the same foods as adults, but in half-portion amounts at any given meal. 

Past research (Carloni, 1981; Kennedy, 1983; Van Esterik, 1984; Haaga and Mason, 

1987) has suggested that food availability within a household, in this study reflected 

in daily per capita calorie and protein availability, is not necessarily food that is 

available to all household members equally, especially women and young children. 

To the extent that this issue might apply to the research households, intrahousehold 

inequalities in food distribution could also be a determinant of current preschooler 

nutritional status. 

B. Conclusions 

Clearly, the two most important factors determining household nutrition were 

income and parental education. Level of formal education of the mother and father 

was also the primary determinant of long-run preschooler nutritional status. In 

contrast, health-related factors were probably the best predictors of current nutritional 
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status in preschool children. Greater aggregate diversity of the farming system had a 

positive but insignificant effect on household nutrition and preschooler nutritional 

status. However, there was an important and significant nutritional contribution made 

by specific components (vegetables and fruits) of the farming system. On the other 

hand, regression analysis revealed a negative impact of farming system crop diversity 

on household nutrition. Several conclusions emanate from these findings, some of 

which have potential programmatic and policy implications. Each of these is 

discussed below. 

1. The relationship between income and both household nutrition 

and preschooler nutritional status can be discussed from a number of perspectives. 

These include the following: 

a. Level of Income 

Level of household income, whether viewed from the standpoint 

of total income or from its components (cash and in-kind) had a significant positive 

effect on most measures of quantity and quality of household food consumption. 

Similarly, a higher level of income had a significant positive impact on long-run 

preschooler nutritional status. The only measures not significantly affected by level 

of income were a household's dietary quality score and current preschooler nutritional 

status. 
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A higher level of income meant the availability of more food 

from on-farm sources and/or greater access to off-farm sources of food via greater 

purchasing power. Thus, more income, whether cash or in-kind, provided an oppor

tunity for better household nutrition and long-run preschooler nutritional status. The 

insignificant effect of level of income on a household's dietary quality score can be 

attributed to the increasing realization that the quality of a household's diet is strongly 

influenced by the nutritional knowledge and awareness of the person in charge of 

meal preparation. Thus, a higher level of income without a certain level of nutri

tional awareness could result in the purchase of more expensive sources of calories, 

convenience foods, and/or empty calories that may have an insignificant or even nega

tive nutritional effect. In contrast, the combination of nutrition information and 

higher income should permit the consumption of a balanced, adequate, high quality 

diet provided, of course, a variety of foods are available. 

The insignificant effect of level of income on current preschool

er nutritional status suggests that other, probably health-related factors, such as the 

presence of infectious diseases, and water, and sanitation, were perhaps the more im

portant determinants of nutritional status in young children. Consequently, schemes 

to increase household income, whether cash or in-kind, may not significantly improve 

preschooler nutritional status, particularly in the short-run, unless provisions are made 

for assuring availability and access to a safe water supply, a sanitary environment, 

and basic, good quality health care, among other health-related services. 
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b. Form of Income 

When income was examined by its components, cash and in

kind, it was clear that in-kind income was the primary determinant of household 

nutrition. In-kind income represented food available from on-farm sources (staple 

crops, fruits, vegetables, livestock, and livestock products) that was consumed by 

household members and, thus, had a direct and positive association with their nutri

tion. Crops and animals/animal products consumed by household members were 

equivalent to more than one-fourth of mean total annual household income. In-kind 

income was particularly important to households in the lowest income category, ac

counting for almost one-third of their total annual household income. The results of 

this study suggest that, as small farmers diversify and move toward increased pro

duction of cash crops or as they sell their food crops in exchange for cash, it is 

critically important that the farming system continue to provide a certain level of food 

crops destined specifically for household consumption. The availability of key dietary 

staples from on-farm sources, supplemented by food purchases acquired with cash in

come, is essential to household food security and, specifically, to the nutrition of 

household members. 

This is not to minimize the valuable contribution made by cash 

income to household nutrition. The results of this research fully support earlier 

studies suggesting that, as income increases, at least a part of the incremental earnings 

are spent on food (Reutlinger and Selowsky, 1976; IFPRI, 1985). However, relative 
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to other factors, especially in-kind income and education, cash income was not the 

most important predictor of household nutrition and long-term preschooler nutritional 

status. Rather, with respect to income, it was the form of income that was the pri

mary determinant of household nutrition. This finding can be understood in light of 

the fact than in-kind income solely represented food for current household consump

tion as well as a form of reserve for future consumption or sale. In contrast, cash 

income was allocated to a number of competing expenditures, only one of which was 

food. Furthermore, there is widespread evidence suggesting that additional cash 

income spent on food is very often used to acquire more expensive sources of calories 

rather than merely to purchase more calories (IFPRI, 1985). Consequently, the nutri

tional impact of these food purchases may be insignificant. Additionally, as incomes 

rise, the consumption of dietary fats tends to increase and there is a shift toward more 

refined, processed, and convenience foods within food groups (Caliendo, 1979). 

These dietary changes may have deleterious effects on an individual's health. Finally, 

this study's findings concerning the importance of in-kind income to household nutri

tion are consistent with past research suggesting that income in the form of food from 

own-farm production contributes more to household food consumption than an equiva

lent amount of cash income (Kennedy and Pinstrup-Andersen, 1982; AID, 1984; 

IFPRI, 1985). 

Although the results of this study suggest that, relative to in

kind income, cash income had a generally insignificant direct effect on household 
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nutrition and preschooler nutritional status, it is important to recognize the probable 

indirect contribution of cash income to household and preschooler nutrition. Cash 

income clearly provided households access to a variety of goods and services, such as 

agricultural inputs, health care, medications, improved housing, and more hygienic 

sanitary facilities, that are promotive of good health and nutrition. 

c. Source of Income 

The farming system of research households was the principal 

source of household income, both monetary and non-monetary. More specifically, 

crop sales were the main source of cash income, contributing more than one-third to 

total annual household income. Non-monetary sources of income (crops and animals 

produced and consumed by the household) accounted for one-fourth of total annual 

household income. Off-farm employment of male members of research households 

was also an important source of earnings, representing about one-fourth of total 

annual household income. In contrast, women's income, remittances, and a cassava 

coop profit share, together, contributed less than one-tenth to total annual household 

income. 

An examination of source of income according to level of 

household income revealed that earnings received from both on-farm and off-farm 

sources made a nearly equal contribution to total household income in the lowest 

income quartile. However, as income increased, on-farm sources of income became 

significantly more important than off-farm sources. Of related importance was the 



232 

finding that mean landholding size for households in the lowest income quartile was 

2.3 ha compared with 14.3 ha for households in the highest income quartile. Fur

thermore, the data revealed that the share of income earned by men from off-farm 

employment relative to total household income decreased as household income in

creased. A similar trend was evident in the share of female income from off-farm 

employment relative to total household income. 

These findings suggest that, as total household income grew, 

earnings generated from on-farm agricultural activities became more important to the 

household economy than earnings received by men and women involved in off-farm 

economic activities. Clearly, efforts to raise household income need to focus on 

issues relating to the farming system, such as increased agricultural productivity, 

credit, marketing and distribution systems, and producer prices. Attention to these 

issues would stand to benefit all of the research households, regardless of landholding 

size. However, more importantly to the welfare of the poorest households, these 

results suggest the critical importance of local off-farm employment opportunities for 

both men and women in households falling into the lowest income bracket. The find

ings also raise the issue of access to more land as a means to improve the economic 

situation of the poorest households in the research sample. 

d. Women's Income 

More than three-fourths of adult women in the research house

holds were involved in one or more income-generating activities, primarily animal/ 
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animal product sales and off-farm employment as agriCUltural laborers, harvesting 

crops and processing cassava. The vast majority (89%) of these women indicated 

they used their earnings to purchase food for their households' consumption. The 

results of this study suggest, however, that women's income had a positive but insig

nificant effect on household food consumption and preschooler nutritional status. This 

can be understood in light of the finding that, in most cases, the contribution of 

women's income to total household income was minimal. There is no doubt that 

women's income was important to household food consumption. However, it was, on 

average, too small an amount to achieve a statistically significant effect on household 

nutrition and preschooler nutritional status. 

Earlier studies (Kumar, 1977; Tripp, 1982; Longhurst, 1983; 

Huffman, 1987) have clearly shown the positive association of women's income with 

both household and child nutrition. Women's income in Kerala, India was twice as 

important in determining children'S nutritional status as men's income (AID, 1982). 

In Nigeria, it was found that a child's nutritional status was more dependent on the 

mother's occupation than on the father's (Gans, 1963). More recent research 

(Huffman, 1987; Leslie, 1987) suggests that women's income must generally reach a 

certain threshold before it can achieve a significant nutritional impact. Based on these 

earlier findings as well as the results of the present study, two conclusions emerge 

with respect to women in the research households: (a) the importance of income

generating opportunities, both on-farm and off-farm, particularly for women in house-
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holds falling into the lowest income category; and (b) the need to increase the wage 

rate received by women participating in off-farm employment activities. Concerted 

attention to both of these issues could help to achieve a greater impact on household 

and preschooler nutrition. 

e. Control of Income 

An issue closely related to women's income is control of 

income. This refers to who in the household decides how income received will be 

allocated. Past research (Tinker, 1979; Guyer, 1980; AID, 1982; Kennedy and 

Cogill, 1987; von Braun and Kennedy, 1986; Longhurst, 1988) has found that, when 

women receive income and control its allocation, it is more often spent on food than 

when men receive income. In the present study, men contributed the bulk of house

hold income. Half of the households indicated that both the male and female heads of 

household jointly decided how income would be allocated. However, actual pur

chases were most often made by male members of the households. In light of the 

earlier studies concerning control of income, these findings help to explain, to some 

extent, the insignificant effect of cash income on household nutrition. Adult male 

members of research households received and controlled most of their households' 

cash earnings. Furthermore, men in most (86%) research households were also pri

marily responsible for the major, weekly food purchases made in a nearby market 

town. Thus, men played a key role in determining not only how much income was 

actually allocated to food expenditure, but which foods were purchased. This finding 



235 

suggests the importance of targeting nutrition information campaigns to men as well 

as women, both to achieve greater nutritional awareness and to translate this aware

ness into better household nutrition. 

2. The relationship between the farming system and both household 

nutrition and preschooler nutritional status was examined from two perspectives: 

diversity and seasonality. Each of these is discussed below: 

a. Diversity 

The diversity of the farming system or, in other words, the 

variety of plant and animal species present within a household's farming system, had 

important implications for household nutrition and preschooler nutritional status. As 

mentioned earlier, greater aggregate diversity of the farming system had a positive but 

insignificant effect on household and preschooler nutrition. However, there was an 

important, significant nutritional contribution made by specific components of the 

farming system. Specifically, as farming system fruit diversity increased, there was a 

significant increase in the quantity measures of household food consumption. Also, a 

higher fruit diversity score was associated with significant improvement in both long

run and current preschooler nutritional status. This can be understood in light of the 

finding that fruits were primarily consumed by children as a between-meals snack. 

Similarly, as farming system vegetable diversity increased, both the quantity and 

quality of the household diet improved significantly. As vegetable diversity 

increased, a greater variety of vegetables became available for household consump-



tion, helping to improve the quality of a generally unbalanced diet high in carbo

hydrates. 
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In contrast to the positive nutritional contributions made by the 

fruits and vegetables components of the farming system, regression analysis revealed 

a negative, at times significant, effect of farming system crOP diversity on household 

nutrition and preschooler nutritional status. Crop diversity Was positively associated 

with landholding size. Households with the largest landholdings had relatively high 

crop diversity scores and tended to grow a mix of several primarily cash crops (cof

fee, cassava, cacao, cotton, and castor bean) and food crops Oegumes, maize, plan

tain, and banana). These households also sold more than three-fourths of their 

harvested crops and consumed and/or stored the remainder. !n contrast, households 

with the smallest landholdings had significantly lower crop diVersity scores and grew 

primarily food crops and only one or, at most, two primarily cash crops. They also 

sold only slightly more than half of their agricultural output and consumed and/or 

stored the other half. 

These findings suggest that, in assessing the relationship 

between farming system diversity and household nutrition, the key issue is not the 

number of different crops grown by the household, but which crops the household is 

producing that determines the impact of the farming system on household and pre

schooler nutrition. Households that grow more cash crops relative to food crops will 

receive cash income from crop sales. However, cash is all0C3ted to a number of com-
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peting expenditures, only one of which is food. One key conclusion that emerges 

from this study is that the availability and consumption of food from own-farm pro

duction coupled with cash income generated from cash and food crop sales appears to 

afford the best nutritional benefit to households. Specifically, a good balance both in 

tenns of crop mix (cash versus food crops) and utilization of the agricultural output 

(consumption versus sale) is pivotal to adequate nutrition in small farm households. 

These suggestions are supported by past studies in Kenya (Rabeneck, 1982) and 

Mexico (DeWalt, 1983) which found that small farm households that receive income 

from a mix of cash and food crops, or from food crops that are also cash crops, tend 

to have more adequate nutrition and children with better nutritional status than farm 

households with purely cash crop production or noncash-cropping households. 

A corollary to these suggestions concerns issues touched on 

earlier: the need to provide more support to small, resource-poor farmers and, 

specifically, to identify appropriate ways to improve farming system productivity. 

Attention to these matters is necessary given the critical importance of in-kind income 

to household food security and, especially, to the nutrition of household members. 

This is especially true in the case of farm households with the smallest landholdings 

who depend substantially on their farming system to meet their consumption needs. 

The nature of this support might entail the introduction of modern agricultural tech

nologies such as high-yielding varieties of seed to increase agriCUltural productivity; 

the provision of credit to smallholder farmers; more efficient marketing and distribu-
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tion systems; and fair prices to producers for their farm products. This is not to deny 

the many efforts currently underway to provide such support. However, much more 

attention to the needs of small farmers is warranted and necessary. 

Another suggestion relevant to this discussion concerns the 

importance of including vegetables and fruits within the crop mix of smallholder 

farming systems. The valuable contribution of vegetables toward enhancing the qual

ity of a household's diet and of fruits in improving preschooler nutritional status is 

very clear. Consequently, as farmers shift toward diversifying their farming systems, 

consideration should also be given to introducing or augmenting indigenous fruits and, 

especially, vegetables, that would make acceptable additions to the typical diet. 

Recent efforts in the research area to introduce the concept of the Western home gar

den have not generally been successful. Traditional methods usually involve the use 

of an elevated wooden trough wherein herbs and some vegetables are grown, or vege

tables are intercropped with staple crops in the farming system. Building on these 

traditions, the increased production and consumption of vegetables and fruits by all 

household members could be promoted via informational campaigns mounted by the 

agriculture and health sectors. 

b. Seasonality 

Research findings unequivocally demonstrate seasonal variability 

in agricultural production, botn in terms of which crops were produced and in the 

amount of output. Given that almost three-fourths (70%) of mean household income 
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derived from the farming system, there was also concomitant seasonality in income, 

both cash and in-kind. However, similar variability in household food consumption 

was not generally apparent. The Rainy Season in the research area was identified by 

most households as the "hungry season" when their food supplies tended to be low 

and cash was more scarce than at other times in the year. Yet only a household's 

dietary diversity score was significantly lower during the "hungry season" than during 

the rest of the year. This finding is understandable given that fewer staple crops were 

produced by the farming system during the Rainy Season. Thus, given that food from 

on-farm sources was key to household food consumption, fewer crops reflected in 

decreased diversity of the household diet. Data on household food consumption dur

ing the Harvest Season revealed significantly lower scores for dietary intake, dietary 

diversity, calorie and protein availability than at other times in the year. However, as 

was discussed earlier, it is probable that the level of consumption during the Harvest 

Season survey did not reflect normal consumption behavior. Rather, households were 

utilizing their resources, both cash and in-kind, cautiously as a result of a relatively 

poor harvest, due to drought, that left households with smaller food stocks and less 

cash than would be the case following a typical harvest. 

Consequently, a main conclusion drawn from the research find

ings on seasonality is that, despite significant variations in agricultural production and 

income, households tended to maintain a generally constant level of consumption 

throughout the year. This suggests that research households had very effective coping 
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strategies to maintain household food security and, specifically, food consumption 

levels of household members during times of income shortfalls, both cash and in-kind, 

due to the predictable effects of seasonality or to the unexpected occurrence of a 

drought. Furthermore, these findings confirm the unquestionable importance of 

appropriate coping strategies to the survival of smallholder farm households. 

3. The level of formal education attained by the mother and father 

was a key factor determining household nutrition and preschooler nutritional status. 

Examined individually, mother's education and father's education had a positive, but 

generally insignificant effect on household nutrition. Rather, it was the cumulative 

effect of their formal education that had a significant nutritional impact. More 

specifically, level of parental education was the only factor in regression analysis of 

the data that showed a significant positive influence on a household's dietary quality 

score. Furthermore, education was also the key predictor of long-run preschooler 

nutritional status. This finding is supportive of past research in highland Ecuador 

(Novotny, 1986) and the Philippines (Senauer and Garcia, 1991) which found that 

parental education had a significant positive impact on the long-term nutritional status 

of preschool children. These findings suggest that as knowledge acquired through 

formal education increased, there was a concomitant improvement in household and 

preschooler nutrition due to the effects of increased knowledge, such as an under

standing of nutritional requirements, adoption of health-promoting practices, better 

hygiene, and smaller families. 
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The results of this study clearly attest to the crucial importance 

of formal education to household well-being as reflected, in this case, in household 

and child nutrition. A nation's development efforts should give concerted attention to 

providing a basic level of education, at a minimum, to all of its citizens, particularly 

its rural poor, in order to achieve long-term improvement in their welfare. 

4. In addition to formal education, it is important to acknowledge 

the positive contribution made by informal education programs, specifically nutrition 

education, to household nutrition. The majority of households in the research sample 

indicated they had not been exposed to explicit nutrition information. However, 

households responding that they had both received and utilized nutrition information 

had significantly higher dietary intake and dietary diversity scores than the sample 

mean scores. This findings suggests that nutrition education programs can achieve a 

significant positive impact provided they succeed in getting program beneficiaries to 

apply the information they receive. Provision of information alone without achieving 

the desired behavior change may have an insignificant effect on household nutrition. 

Furthermore, this finding supports the integration of nutrition education components 

into health, nutrition, and education programs and projects, particularly those that 

target the rural and urban poor. 

5. Correlation analysis of the dependent variables revealed that, of 

all the nutrition indicators that were utilized in this study to assess household and 

preschooler nutrition, the dietary intake score was the most highly correlated with all 
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other dependent variables. This finding is remarkable for at least two reasons. First, 

it suggests that, as dietary intake increases, all measures of household food consump

tion and long-run preschooler nutritional status should improve. This has potentially 

important programmatic and policy implications. Programs and policies that aim to 

improve household and individual nutrition should emphasize increasing both the 

availability of and access to food. This could be accomplished by means of actions 

previously discussed at the farming-system level. The basic objective would be to in

crease the dietary intake of household members, directly, from on-farm food sources, 

and indirectly, via improving a household's ability to purchase food. If dietary intake 

increases so that it meets the recommended daily allowance, other components of diet

ary adequacy, such as dietary diversity and quality, should also be satisfied. 

Secondly, a number of indicators currently exist to assess various 

aspects of nutrition. This study alone utilized five measures to evaluate household 

nutrition. However, research findings suggest that, when time and resource con

straints limit the scope of data collection and analysis, perhaps dietary intake, 

supplemented by dietary diversity, would be the best indicators to use in assessing 

household nutrition. 

6. To conclude, in a recent address to the United States Congress 

(Kennedy and Haddad, 1992), it was stated that an increase in (cash) income at the 

household level was a necessary but not sufficient condition for improving household 

and preschooler nutrition. The results of this study unquestionably support this 
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pronouncement. While cash income made an important contribution to level of food 

consumption, clearly the in-kind component of income was the primary determinant of 

household nutrition. Furthermore, this research underscored the critical importance 

of parental education to the long-term growth and development of their preschool 

children. The valuable input of the vegetables and fruits components of the farming 

system to household and preschooler nutrition must not be overlooked. Finally, the 

negative relationship between crop diversity and nutrition reminds us that the key 

issue is not how many different crops are grown, but, rather, which crops a house

hold is producing and what it does with the harvest that is crucial to household 

nutrition. 

In the process of answering the basic research question, this inter

disciplinary approach has raised many issues that merit further analysis or future 

research. Among these are the following: 

a. Seasonal variability in the determinants of household and 

preschooler nutrition based on regression analysis of seasonal 

data. 

b. A comparison of relatively large versus small landholders with 

respect to farming system crop diversity, source and allocation 

of income, and household nutrition. 

c. The significance of cash versus food-crop production to house

hold income and nutrition. 



d. Tne relationship of source and level of women's income to 

household nutrition and preschooler nutritional status. 

e. The significance of source, fonn, and control of income to 

household nutrition. 
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f. The differential effect of mother's education versus father's 

education versus parental education on household nutrition and 

preschooler health and nutritional status. 

g. The relevance of health-related factors to current preschooler 

nutritional status. 

h. Exposure to health/nutrition infonnation and impact on house

hold food consumption and preschooler nutritional status. 

i. Household coping strategies during times of food scarcity. 



245 

APPENDIX A: TABLES 



APPENDIX TABLE I 
Common and scientific names for key plants, trees, 

and animals in the research area. 

Common names 
English 

Staple crops: 

banana 
broad bean 
cacao 
cassava 
cantaloupe 
castor bean 
coffee 
cotton 
cowpea 
maize 
peanut 
plantain 
rice 
snap bean 
sugarcane 

avocado 
breadfruit 
cherry 
chirimoya 
coconut 
currant 
custard-apple 
grapefruit 
lemon 
medlat 

Spanish 

guineo 
haba 
cacao 
yuca 
mel6n 
higueriIIa 
cafe 
aIgod6n 
caupf 
mafz 
manf 
phitano 
arroz 
trejol de palo 
caiia dulce 

aguacate 
fruta del pan 
cereza 
chirimoya 
coco 
groseIIa 
anonas 
to ro nj a 
lim6n 
nfspero 

Scientific name" 

Musa acuminata 
Phaseolus lunatus 
Theohroma cacao 
Manihot esculenta 
Cucumis melD 
Ricinus communis 
Coffea arahica 
Gossvnium spp. 
Vigna unguiculata 
Zea mays 
Arachis hypogaea 
Musa paradisiaca 
Oryza sativa 
Cajanus cajan 
Saccharum officinarum 

Persea americano 
Artocamus comuni~ 
Prunus avium 
Annona cherimolia 
Cocus nucifera 
Rihes punctatum 
Annona spp. 
Citrus paradisi 
Citrus limon 
Eriohotrya japonica 
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"Bailey (1924); Neilson (1947); Leung (1980); Hartmann (1981); UquiIIas et aI. (1986b); 
Ministerio de Salud PUblica (1988); Clason (1989); Taylor (1991). 



APPENDIX TABLE I (CONTINUED) 

Common names 
English 

mango 
orange 
papaya 
passion fruit 
pineapple 
strawberry 
tamarind 
tangerine 
babaco 
gran ad iII a 
black cherry 
soursop 
guava 
guayaba 
mombin 
mamey 
sapod iII a 

Vegetahles: 

cabbage 
carrot 
chile pepper 
Chinese parsley 
cucumber 
lettuce 
onion 
red beet 
squash 
sweet pepper 

Spanish 

mango 
naranja 
papaya 
maracuya 
piiia 
frutiIIa 
tamarindo 
mandarina 
babaco 
badea 
capulf 
guanabana 
guaba 
guayaba 
jobo 
mamey 
zapote 

repollo 
zanahoria 
ajf 
cilantro 
pepino 
lechuga 
cebolla 
remolacha 
zapallo 
pimiento 

Scientific name" 

Mangifera indica 
Citrus sinensis 
Carica~ 
Passiflora edulis 
Ananas comosus 
Fragaria chiloensis 
Tamarindus indica 
Citrus nohilis 
Carica pentagona 
Passiflora quadrangularis 
Prunus capuli 
Annona muricata 
Inga spp. 
Psidium guajaha 
Spondias momhin 
Mammea americana 
Diospyros ehenaster 

Bra.c;sica oleracea 
Daucus carota 
Capsicum frutescens 
Coriandrum sativum 
Cucumis sativus 
Lactuca sativa 
Allium cepa 
Beta vulgaris 
Cucurhita~ 

Capsicum annuum 
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aBailey (1924); Neilson (1947); Leung (1980); Hartmann (1981); Uquillas et al (1986b); 
Ministerio de SaJud PUblica (1988); Clason (1989); Taylor (1991). 



APPENDIX TABLE I (CONTINUED) 

Common names 
English 

sweet potato 
tomato 

Spanish 

camote 
tomate 
achiote 

Trees (fuel wood and building materials): 

bamboo calla guadua 
ceiba ceibo 
mango mango 
mesquite algarrobo 
tamarind tamarindo 

guachapeU 
guayaccm 
laurel 
muyuyo 
pechiche 
tagua 

Animals: 

burro burro 
chicken polio 
cow vaca/ganado 
dove paloma 
duck pato 
guinea pig cuy 
horse caballo 
pig puerco 
turkey pavo 

Scientific nam~ 

Ipomoea hatatas 
Lycopersicon esculentum 
Bixa orellana 

Guadua latifolia 
Ceiha trichistandra 
Mangifera indica 
Prosopis spp. 
Tamarindus indica 
Pseudosamanea guachapele 
Tahehuia chrysantha 
Cordia alliodora 
Cordia lutea 
Vitex gigantea 
Phytelephas aequatorialis 

Eguus a.<;inus 
Gallus domesticus 
Bos taurus 
Columhina cruziana 
Ans spp. 
Cavia porcellus 
Eguus cahallus 
Sus scrofa domesticus 
Meleagris gallopavo 
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aBailey (1924); Neilson (1947); Leung (1980); Hartmann (1981); Uquillas et al (l986b); 
Ministerio de Salud PUblica (1988); Clason (1989); Taylor (1991). 



Food Group 

1. Meat and meat substitutes 

II. Dairy products 

III. Vegetables and fruits 

IV. Grains 

APPENDIX TABLE II 
Basic food group plana 

What counts as a serving 

2-3 oz cooked meat, fish, poultry; 
1 egg; 112 cup cooked legumes; 2 oz 
sal prieta (ground peanut with spices) 

8 oz fluid milk; 1 1/3 oz cheese or a 
small "matchbox" size slice of cheese 
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112 cup cooked vegetable; 1 cup raw 
vegetable; 3/4 cup fruit juice; 1 medium 
fresh fruit (apple, banana); 112 medium 
grapefruit 

1 slice bread made with enriched flour; 
1/2 cup cooked rice or noodles; 1 medi
um plantain; 1 small com on the cob; 
112 cup cooked Quaker oats 

~Adapted from Krause and Mahan (1979) and modified to include key local foods in the 
diets of research households; USDA, 1992. 



I. 

II. 

III. 

IV. 

V. 

APPENDIX TABLE III 
Weighted dietary quality score· 

Description of weighted score 

More than one food from each food groupb plus 
one green or yellow vegetable or one Citrus/ 
vitamin A source 

One food from each food groupb plus one green 
or yellow vegetable or one Citrus/vitamin A 
source 

One food from food groupsb (1) and (2) plus one 
Citrus/vitamin A source 

One food from each food groupb 

Less than one serving'from anyone or more of 
the three food groupsb 

"Adapted from Caliendo and Sanjur, 1978; Moreno-Black, 1983. 
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Weighted score 

5 

4 

3 

2 

1 

'Three food groups: (1) meat, fish, poultry, eggs, milk, cheese, and legumes; (2) bread, 
cereals, roots, and tubers; and (3) vegetables and fruits/fruit juices, In this categorization, 
meat and meat substitutes have been combined with dairy products to form one food group, 
Both groups are primarily a source of protein and thus make a similar contribution to 
dietary qUality. 
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KCTOT- .6905** 
AN 

MEAN- 1.0000 
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PRTOT-
AN 

MEAN-
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MEAN-
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MEAN-
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MEAN-
WAZ 

MEAN-
WHZ 

*Significant at .01 level. 
**Significant at .001 level. 

APPENDIX TABLE IV 
Correlation of dependent variables, annual data. 

PRTOTAN MEANDIV MEANOUAL MEANHAZ 

.8342** .2725* .3290** .1769 

.6978** .6527** .6822** .3692** 

1.0000 .4170** .3968** .2452* 

1.0000 .6062** .3150** 

1.0000 .2450* 

1.0000 

MEANWAZ 

.1416 

.3127** 

.2094 

.2442* 

.1516 

.7205** 

1.0000 

MEANWHZ 

.0180 

.1059 

.0510 

.0748 

.0043 

.1436 

.7844** 

1.0000 

N 
Ul ..... 



TOTINCAE 

CASHINAE 

KINDINAE 

FEMINCAE 

MOEDUC 

FAEDUC 

*Signiticant at .01 level. 
**Signiticant at .001 level. 

APPENDIX TABLE V 
Correlation of independent variables, annual data. 

CASHINAE KINDINAE FEMINCAE 

.9590** .6381** .4812** 

1.0000 .3938** .4617** 

1.0000 .3066** 

1.0000 

MOEDUC 

.2837* 

.2681 * 

.1917 

.2881* 

1.0000 

FAEDUC 

.3302** 

.2894* 

.2849* 

.2620* 

.5880** 

1.0000 

IV 
VI 
IV 



APPENDIX TABLE V (CONTINUED) 
Correlation of independent variables, annual data. 

SUMEDUC EXPOSURE CROPDIVE 

TOTINCAE 

CASHINAE 

KINDINAE 

FEMINCAE 

MOEDUC 

FAEDUC 

SUMEDUC 

EXPOSURE 

CROPDIVE 

FRUITSCO 

GARDEN 

*Significant at .01 level. 
**Significant at .001 level. 

.3470** 

.3137** 

.2734* 

.3062** 

.8607** 

.9179** 

1.0000 

.0144 .0043 

.0138 -.1030 

.0091 .2940* 

.1337 -.0983 

-.1408 -.2623* 

.0191 -.1451 

-.0570 -.2200 

1.0000 -.0697 

1.0000 

FRUITSCO 

.0596 

.0127 

.1589 

-.0063 

-.0353 

.1387 

.0700 

-.0655 

.2726* 

1.0000 

GARDEN 

-.0178 

-.0717 

.1370 

.0372 

-.0413 

.1669 

.0848 

.0033 

.3182** 

.1806 

1.0000 

N 
VI 
Vl 



TABLE V (CONTINUED) 
Correlation of independent variables, annual data. 

LlVESTOC FSSCORE SHCASHCR LANDHOLD MEANSIZE MEANPRES 

TOTINCAE .0463 .0130 .0743 .1247 .1226 -.0968 

CASHINAE -.0121 -.0801 .0989 .1486 -.2088 .0357 

KINDINAE .1833 .2600* -.0277 .1503 -.2629* -.1703 

FEMINCAE .1063 -.0178 -.1003 -.1133 -.2664* .0316 

MOEDUC .0670 -.1417 -.2613* -.1196 -.4460** -.0334 

FAEDUC .0788 .0989 -.1054 .0005 -.3527** -.0173 

SUMEDUC .0825 -.0073 -.1945 -.0584 -.4408** -.0273 

EXPOSURE -.0281 -.0499 -.0350 .1247 .1226 -.0968 

CROPDIVE .1124 .6919** .3481** .1618 .1045 -.0041 

FRUITSCO .0958 .5948** .1803 .2671 * .1516 .0051 

GARDEN .2792* .8136** .1149 .1588 .0630 .0439 

L1VESTOC 1.0000 .2535* -.1174 .1515 .0111 .0459 

FSSCORE 1.0000 .2755* .2624* .1371 .0276 

SHCASHCR 1.0000 .2243 .1680 .0845 

LANDHOLD 1.0000 .3148** .2124 

MEANSIZE 1.0000 .1829 

MEANPRES 1.0000 
*Significant at .01 level. 
**Significant at .001 level. tv 
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2 

3 

4 

F-ratio 

T value (1,4) 

N 

APPENDIX TABLE VI 
Mean scores for quantity measures of household food consumption by quartiles of 

total annual income per adult equivalent. 

KCTOTANb MEANINfC 

Cases Mean S.JL Mean 

27 1,583 357 7.3 

27 1,737 373 7.5 

27 1,745 458 8.7 

27 1,953 539 9.2 

3.24** 6.22*** 

2.97*** 3.58*** 

108 

S.JL 

1.0 

1.5 

2.2 

2.5 

"Research households (N = 108) were grouped according to level of total annual income per adult equivalent (in quartiles). I = lowest 
income category; 4=highest income category. 

bKCTOTAN=Total daily per capita caloric availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANINT= Mean daily dietary intake (# of food portions consumed in one day by adult members of research households) during 
year of field research. A good/adequate daily intake required a score of 15 or more. 

**Significant at the 5% level. 
***Significant at the I % level. 
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Income 

Levell Cases 

27 

2 27 

3 27 

4 27 

F-ratio 

T value (1,4) 

N 108 

APPENDIX TABLE VI (CONTINUED) 
Mean scores for quality measures of household food consumption 

by quartiles of total annual income per adult equivalent. 

PRTOTANb MEANDIVc 

Mean S.D. Mean S.D. 

52.2 13.0 5.9 0.7 

54.5 13.3 6.3 1.4 

59.9 17.0 6.6 1.6 

70.6 26.8 7.2 1.3 

5.31 *** 4.81 *** 

3.20*** 4.46*** 

MEANOUALd 

Mean S.D. 

2.4 0.5 

2.4 0.6 

2.5 0.8 

2.6 0.9 

0.60 

1.10 

"Research households (N = 108) were grouped according to level of total annual income per adult equivalent (in quartiles). 1 = lowest 
income category; 4=highest income category. 

bpRTOTAN=Total daily per capita protein availability from 11 key foods (rice, plantain, maize, r.assava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANDIV = Mean dietary diversity of research households during year of field research. A score of 8 or more indicates a diet 
containing a good variety of foods. 

dMEANQUAL=Mean dietary quality of meals consumed by research households during year of field research. The maximum score 
was 5 indicating ex.cellent dietary quality. 

***Significant at 1 % level. IV 
VI 
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Income 

Levell Cases 

27 

2 27 

3 27 

4 27 

F-ratio 

T value (l,4) 

N 108 

APPENDIX TABLE VI (CONTINUED) 
Mean preschooler nutritional status Z-scores 

by quartiles of total annual income per adult equivalent. 

MEANHAZb MEANWAZb 

Mean S.D. Mean S.D. 

-1.8 1.01 -1.4 0.87 

-1.3 1.06 -1.2 0.96 

-1.1 0.90 -1.1 0.85 

-1.3 0.93 -0.9 1.04 

2.04 1.61 

1.82* 2.09** 

MEANWHZb 

Mean S.D. 

-0.4 0.73 

-0.5 0.75 

-0.5 0.92 

-0.1 1.06 

1.45 

1.54 

'Research households (N = 108) were grouped according to level of total income per adult equivalent (in quartiles). 1 =Iowest income 
category; 4 = highest income category. 

bNutritional status categories for mean height-for-age (MEANHAZ), mean weight-for-age (MEANW AZ), and mean weight-for-height 
(MEANWHZ) of preschool reference child in research households during year of field research are: -0.9 or higher=normal nutritional 
status; -1 to -1.99=mild malnutrition; -2 to -2.99 = moderate malnutrition; and -3 to -3.99=severe malnutrition. 
*Significant at 10% level. 
**Significant at 5% level. 
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Income Level" 

2 

3 

4 

F-ratio 

T value (1,4) 

N 

APPENDIX TABLE VII 
Mean scores for quantity measures of household food consumption 

by quartiles of cash income per adult equivalent. 

KCTOTANb 

Cases Mean S.D. Mean 

27 1,599 386 7.7 

27 1,637 352 7.5 

27 1,816 434 8.2 

27 1,966 537 9.3 

4.16*** 4.77*** 

2.88*** 3.04*** 

108 

MEANINT<' 

~ 

1.0 

1.6 

2,2 

2.6 

"Research households (N = 108) were grouped according to level of cash income per adult equivalent (in quartiles). 1 = lowest income 
category; 4 = highest income category. 

bKCTOTAN=Total daily per capita caloric availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANINT=Mean daily dietary intake (# of food portions consumed in one day by adult members of research households) during 
year of field research. A good/adequate daily intake required a score of 15 or more. 
***Significant at the 1 % level. 
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Income 

Levell Cases 

1 27 

2 27 

3 27 

4 27 

F-ratio 

T value (1,4) 

N 108 

APPENDIX TABLE VII (CONTINUED) 
Mean scores for quality measures of household food consumption by 

quartiles of cash income per adult equivalent. 

PRTOTANb MEANDIVC 

Mean S.D. Mean ~ 

53.8 13.8 6.3 0.9 

53.1 13.0 6.1 1.3 

59.3 16.1 6.5 1.5 

80.0 27.0 7.1 1.5 

5.46*** 3.01 ** 

2.94*** 2.53** 

MEANW)ALd 

Mean ~ 

2.5 0.5 

2.5 0.7 

2.4 0.7 

2.6 0.9 

0.43 

0.48 

al(esearcn hOllsenoldi; (N = 108) were grouped according to level of cash income per adult equivalent (in quartiles).-I=toweSfincome 
category; 4=highest income category. 

bPRTOTAN=Total daily per capita protein availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANDIV = Mean dietary diversity of research households during year of field research. A score of 8 or more indicates a diet contain
ing a good variety of foods. 

dMEANQUAL=Mean dietary quality of meals consumed by research households during year of field research. The maximum score 
was 5 indicating excellent dietary quality. 
**Significant at the 5 % level. 
***Significant at the 1 % level. 
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Levell Cases 

27 

2 27 

3 27 

4 27 

F-ratio 

T value (1,4) 

N 108 

APPENDIX TABLE VII (CONTINUED) 
Mean preschooler nutritional status Z-scores 

by quartiles of cash income per adult equivalent. 

tAEANHAZb MEANWAZb 

Mean s.J2.. Mean s.J2.. 

-1.7 1.0 -1.3 0.9 

-1.3 1.0 -1.3 0.8 

-1.2 1.0 -1.0 1.1 

-1.3 1.0 -1.0 1.1 

1.35 1.10 

1.39 1.34 

MEANWHZb 

Mean s.J2.. 

-0.4 0.8 

. -0.6 0.6 

-0.3 1.0 

-0.2 1.1 

0.99 

0.95 

"Research households (N= 108) were grouped according to level of cash income per adult equivalent (in quartiles). 1 = lowest income 
category; 4=highest income category. 

bNutritional status categories for mean height-for-age (MEANHAZ), mean weight-for-age (MEANW AZ), and mean weight-for-height 
(MEANWHZ) of preschool reference child in research households during period of field research are: -0.9 or higher=normal 
nutritional status; -I to -1.99=mild malnutrition; -2 to -2.99= moderate malnutrition; and -3 to -3.99 = severe malnutrition. 
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APPENDIX TABLE VIII 
Mean scores for quantity measures of household food consumption by quartiles of 

in-kind income per adult equivalent. 

KCTOTANb MEANINT" 

I ncome Level" Cases Mean S.D. Mean 

27 1,665 390 7.5 

2 27 1,680 315 7.7 

3 27 1,769 481 8.4 

4 27 1,903 566 9.0 

F-ratio 1.61 3.38** 

T value (l,4) 1.80* 2.59*** 

N 108 

SJ1. 

2.0 

1.6 

2.1 

2.2 

"Research households (N = 108) were grouped according to level of in-kind income per adult equivalent (in quartiles). 1 = lowest income 
category; 4=highest income category. 

bKCTOTAN = Total daily per capita caloric availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

cMEANINT= Mean daily dietary intake (# of food portions consumed in one day by adult members of research households) during year 
of field research. A good/adequate daily intake required a score of 15 or more. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the 1 % level. 
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APPENDIX TABLE VIII (CONTINUED) 
Mean scores for quality measures of household food consumption 

by quartiles of in-kind income per adult equivalent. 

PRTOTAMb MEANDIVC 

Cases Mean £J1. Mean s.£ 

27 54.3 14.7 6.0 1.3 

27 56.0 13.8 6.2 1.1 

27 57.7 17.9 6.9 1.5 

27 69.2 26.4 7.0 1.3 

3.42** 3.98*** 

2.55*** 2.78*** 

108 

MEANOUAU 

Mean s.£ 

2.3 0.7 

2.4 0.8 

2.6 0.6 

2.6 0.8 

1.35 

1.53 

"Research households (N -108) were grouped according to level Of hi~kiIld income per adult equivalent (in quartiles}.T=lowesfincome 
category; 4 = highest income category. 

bPRTOTAN =Total daily per capita protein availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

cMEANDIV = Mean dietary diversity of research households during year of field research. A score of 8 or more indicates a diet 
containing a good variety of foods. 

dMEANQUAL=Mean dietary quality of meals consumed by research households during year of field research. The maximum score 
was 5 indicating excellent dietary quality. 
**Significant at the 5% level. 
***Significant at the 1 % level. N 
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27 

2 27 

3 27 

4 27 

F-ratio 

T value (1,4) 

N 108 

APPENDIX TABLE VIII (CONTINUED) 
Mean preschooler nutritional status Z-scores 

by quartiles of in-kind income per adult equivalent. 

MEANHAZb MEANWAZb 

Mean s.J2.. Mean S.D. 

-1.6 1.2 -1.2 1.2 

-1.4 1.0 -1.4 0.8 

-1.2 0.9 -1.2 0.7 

-1.2 0.8 -0.6 0.9 

0.81 2.19* 

1.27 1.71 * 

MEANWHZb 

Mean S.D. 

-0.4 0.8 

~0.6 0.7 

-0.5 0.8 

0.01 1.1 

2.73** 

1.41 

"Research households (N = 108) were grouped according to level of in-kind income per adult equivalent (in quartiles). 1 = lowest income 
category; 4 = highest income category. 

bNutritional status categories for mean height-for-age (MEANHAZ), mean weight-for-age (MEANW AZ), and mean weight-for-height 
(MEANWHZ) of preschool reference child in research households during year of field research are: -0.9 or higher=normal nutri
tional status; -1 to -1.99=mild malnutrition; -2 to -2.99 = moderate malnutrition; and -3 to -3.99 = severe malnutrition. 

*Significant at the 10% level. 
**Significant at the 5% level. 
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APPENDIX TABLE IX 
Mean scores for quantity measures of household food consumption 

by level of female income per adult equivalent. 

KCTOTANb MEANINT" 

Income Levell Cases Mean S.D. Mean 

0 17 1,760 322 9.1 

23 1,716 432 7.7 

2 23 1,750 580 7.8 

3 23 1,744 480 8.0 

4 22 1,806 406 8.5 

F-ratio 0.14 0.71 

T value (O,l)d .05 2.16** 

T value (1,4) .71 1.23 

N lOB 

S.D. 

1.9 

1.7 

1.9 

1.9 

2.5 

"Research households (N -108) were grouped according to level of female income per adult eqUivalent. O-households WIth no female 
income; 4= households with highest female income. 

bKCTOTAN=Total daily per capita caloric availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANINT= Mean daily dietary intake (II of food portions consumed in one day) by adult members of research households during year 
of field research. A good/adequate daily intake required a score of 15 or more. 

dT-test of means for households with no female income and households with some female income. 
**Significant at the 5% level. N 
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Income 

Level" Cases 

0 17 

23 

2 23 

3 23 

4 22 

F-ratio 

T value (0, I)" 

T value (1,4) 

N 

APPENDIX TABLE IX (CONTINUED) 
Mean scores for quality measures of household food consumption 

by level of female income per adult equivalent. 

PRTOTANb MEANDIVc 

Mean m Mean S,D, 

62,0 15,3 6,8 1.5 

54,S 16,0 6,6 1.4 

59,3 23,9 6,0 1.1 

61.2 24,0 6,5 1.3 

60,2 15.9 6,9 1.5 

0.49 1.27 

0,63 0,90 

1.19 1.73* 

108 

MEANOUALd 

Mean s.J2.. 
2,8 0,6 

2,3 0,6 

2.4 0,7 

2,3 0,7 

2.5 0.9 

0,29 

2,38** 

0.75 

"Research households (N - 108) were grouped accordmg to female Income per adult eqUIvalent. 0-= Householdswitli no female Income; 
4 = Households with highest female income, 

bpRTOTAN=Total daily per capita protein availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

cMEANDIV = Mean dietary diversity of research households during year of field research, A score of 8 or more indicates a diet 
containing a good variety of foods. 

dMEANQUAL=Mean dietary quality of meals consumed by research households during year of field research, The maximum score 
was 5 indicating excellent dietary quality. 

"T-test of means for households with no female income and households with some female income. 
*Significant at the 10% level. 
**Significant at the 5% level. tv 
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Income 

Levell Cases 

o 

2 

3 

4 

F-ratio 

17 

23 

23 

23 

22 

T value (0, It 
T value (1,4) 

N 

APPENDIX TABLE IX (CONTINUED) 
Mean preschooler nutritional status Z-scores by level of 

female income per adult equivalent. 

MEANHAZb MEANWAZb 

Mean S.D. Mean S.D. 

-1.2 0.9 -0.8 0.8 

-1.2 1.1 -1.2 0.9 

-1.5 0.9 -1.2 1.0 

-1.7 1.2 -1.4 1.0 

-1.3 0.9 -1.0 0.9 

0.97 0.59 

0.96 1.55 

0.12 0.49 

108 

MEANWHZb 

M!&ill SJ1. 

-0.1 0.6 

-0.5 0.9 

-0.4 1.1 

-0.5 0.8 

-0.3 0.9 

0.30 

1.42 

0.87 

"Research households (N - 108) were grouped accordmg to level of female mcome per adult eqUlvalent. 0 - Households With no female 
income; 4= Households with highest female income. 

bNutritional status categories for mean height-for-age (MEANHAZ), mean weight-for-age (MEANW AZ), and mean weight-for-height 
(MEANWHZ) of preschool reference child in research households during year of field research are: -0.9 or higher=normal nutri-
tional status; -I to -1.99=mild malnutrition; -2 to -2.99 = moderate malnutrition; and -3 to -3.99=severe malnutrition. ~ 
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APPENDIX TABLE X 
Mean scores for quantity measures of household food consumption 

by quartiles of aggregate farming systems diversity score. 

KCTOTA~b MKANIN'fC 

Farmine SvstemsScorel Cases Mean S.D. Mean 

26 1,693 368 8.2 

2 28 1,754 454 8.1 

3 27 1,710 406 7.6 

4 27 1,859 560 8.8 

F-ratio 0.73 1.78 

T value (1,4) 1.27 1.12 

N 108 

S.D. 

1.9 

1.9 

1.9 

2.3 

IResearch households (N= 108) were grouped according to aggregate farming systems diversity score (by quartiles). 1 = households 
with lowest aggregate farming systems diversity; 4=households with highest aggregate farming systems diversity. 

bKCTOTAN=Total daily per capita caloric availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANINT=Total daily dietary intake (# of food portions consumed in one day by adult members of research households) during year 
of field research. A good/adequate daily intake required a score of 15 or more. 
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APPENDIX TABLE X (CONTINUED) 
Mean scores for quality measures of household food consumption 

by quartiles of aggregate farming systems diversity score. 

PRTOTANb MEANDIVC 

Cases Mean ~ .Mean S.D . 

26 57.7 14.7 6.6 1.3 

28 60.4 23.7 6.3 1.3 

27 56.0 16.9 6.2 1.4 

27 63.0 21.4 6.9 1.4 

0.66 1.42 

1.05 0.83 

108 

MEANQUALd 

Mean ~ 

2.5 0.9 

2.3 0.6 

2.6 0.7 

2.5 0.7 

0.52 

0.31 

"Research households (N = 108) were grouped according to aggregate farming systems diversity score (by quartiles). 1 =households 
with lowest aggregate farming systems diversity; 4=households with highest aggregate farming systems diversity. 

bpRTOTAN =Total daily per capita protein availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

CMEANDIV = Mean dietary diversity of research households during year of field research. A score of 8 or more indicates a diet 
containing a good variety of foods. 

dMEANQUAL=Mean dietary quality of meals consumed by research households during year of field research. The maximum score 
was 5 indicating excellent dietary quality. N 
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APPENDIX TABLE X (CONTINUED) 
Mean preschooler nutritional status Z-scores by quartiles of 

aggregate farming systems diversity score. 

MEANHAZb MEANWAZb 

Cases Mean ~ Mean SJ2. 

26 -1.2 1.0 -1.0 1.1 

28 -1.5 0.8 -1.2 0.9 

26 -1.6 1.1 -1.4 1.0 

26 -1.1 0.9 -0.8 0.8 

1.44 1.83 

0.26 0.69 

108 

MEANWHZb 

Mean SJ2. 
-0.4 0.8 

-0.4 0.8 

-0.5 1.0 

-0.2 0.9 

0.72 

0.94 

"Research households (N == 108) were grouped according to aggregate farming systems diversity score (by quartiles). 1 =h(luseholds 
with lowest aggregate farming systems diversity; 4=households with highest aggregate farming systems diversity. 

bNutritional status categories for mean height-for-age (MEANHAZ), mean weight-for-age (MEANW AZ), and mean weight-for-height 
(MEANWHZ) of preschool reference child in research households during year of field research are: -0.9 or higher=normalnutri
tional status; -1 to -1.99=mild malnutrition; -2 t -2.99= moderate malnutrition; and -3 t -3.99=severe malnutrition. 
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APPENDIX TABLE XI 
Mean scores for quantity measures of household food consumption by level of 

farming system crop diversity. 

KCTOTANb MEANIN'fC 

Croo Diversitv' Cases Mean s.Jl.. Mean 

22 1,748 365 8.6 

2 78 1,732 426 8.0 

3 8 1,987 808 9.0 

F-ratio 1.16 1.47 

T value (1,3) 1.13 0.40 

N 108 

s.Jl.. 

2.2 

1.9 

3.0 

"Research households (N = 108) were grouped according to level of farming £ystem crop diversity. 1 = 25 % or less of maximum 
potential diversity; 3 = 51 % or greater of maximum potential diversity. 

bKCTOTAN=Total daily per capita caloric availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANINT= Mean daily dietary intake (# of food portions consumed in one day by adult member~ of research households) during year 
of field research. A good/adequate daily intake required a score of 15 or more. 
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APPENDIX TABLE XI (CONTINUED) 
Mean scores for quality measures of household food consumption by level of 

farming system crop diversity. 

PRTOTANb MEANDIVc MEANOUALd 

Cases Mean S.D ... Mean S.D. Mean S.D. 

22 61.0 16.0 6.8 1.5 2.7 0.8 

78 58.1 18.8 6.3 1.3 2.4 0.7 

8 66.7 32.7 7.5 1.4 2.9 0.6 

0.82 3.62** 4.26** 

0.70 1.18 0.64 

108 

"Research households (N = 108) were grouped according to level of farming system crop diversity. 1 = 25 % or less of maximum 
potential diversity; 3=51 % or greater of maximum potential diversity. 

bpRTOTAN=Total daily per capita protein availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

CMEANDIV = Mean dietary diversity of research households during year of field research. A score of 8 or more indicates a diet 
containing a good variety of foods. 

dMEANQUAL=Mean dietary quality of meals consumed by research households during year of field research. The maximum score 
was 5 indicating excellent dietary quality. 

**Significant at the 5% level. 
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APPENDIX TABLE XI (CONTINUED) 
Mean preschooler nutritional status Z-scores by level of 

farming system crop diversity. 

MEANHAZb MEANWAZb 

Cases Mean s.Jb Mean S.D. 

22 -1.0 1.1 -0.9 1.1 

78 -1.5 0.9 -1.2 0.9 

8 -1.4 1.2 -1.2 1.0 

1.46 0.66 

0.79 0.55 

108 

MEANWHZb 

Mean s.Jb 

-0.4 0.8 

-0.4 0.8 

-0.4 1.4 

0.008 

0.01 

"Research households (N = 108) were grouped according to level of farming system crop diversity. 1 =25% or less of maximum 
potential diversity; 3=51 % or greater of maximum potential diversity. 

bNutritional status categories for mean height-for-age (MEANHAZ), mean weight-for-age (MEANW AZ), and mean weight-for-height 
(MEANWHZ) of preschool reference child in research households during year of field research are: -0.9 or higher=normal nutri
tional status; -1 t -1.99=mild malnutrition; -2 t -2.99 = moderate malnutrition; and -3 to -3.99 = severe malnutrition. 
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APPENDIX TABLE XII 
Mean scores for quantity measures of household food consumption 

by level of farming system vegetable diversity. 

KCTOTANb MEANIN'fC 

Cases Mean S.D. Mean 

66 1,722 438 7.9 

28 1,665 366 8.1 

14 2,083 550 9.4 

4.73** 2.92* 

2.68*** 2.41** 

108 

S.D. 

1.9 

2.0 

2.3 

"Research households (N = 108) were grouped according to level of farming system vegetable diversity. 1 =25% or less of maximum 
potential diversity; 3=51 % or greater of maximum potential diversity. 

bKCTOTAN=Total daily per capita cliloric availability from 11 key foods (rice, plantain, maize. cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

cMEANINT=Mean daily dietary intake (# of food portions consumed in ne day by adult members of research households) during year 
of field research. A good/adequate daily intake required a scoer of 15 or more. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the 1 % level. 
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APPENDIX TABLE XII (CONTINUED) 
Mean scores for dietary quality of household food consumption 

by level of farming system vegetable diversity. 

PRTOTANb MEANDIVC 

Cases Mean S.D. Mean 

66 57.6 19.7 6.3 

28 56.2 14.6 6.6 

14 73.5 22.5 7.2 

4.59*** 2.97* 

2.68*** 2.40** 

108 

MEANQUALd 

~ Mean s...Q.. 

1.3 2.4 0.7 

1:3 2.6 0.8 

1.4 2.7 0.7 

1.47 

1.52 

"Research households (N= 108) were grouped according to level of farming system vegetable diversity. 1 =25% or less of maximum 
potential diversity; 3=51 % or greater of maximum potential diversity. 

bpRTOTAN = Total daily per capita protein availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANDIV=Mean dietary diversity of research households during year of field research. A score of 8 or more indicates a diet 
containing a good variety of foods. 

dMEANQUAL=Mean dietary quality of meals consumed by research households during year of field research. The maximum score 
was 5 indicating excellent dietary quality. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the 1 % level. ~ 
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APPENDIX TABLE XII (CONTINUED) 
Mean preschooler nutritional status Z-scores by level of 

farming system vegetable diversity. 

MEANHAZb MEANWAZb 

~~~ Mean S.D. Mean S.D. 

66 -1.4 1.0 -1.2 1.0 

28 -1.2 1.0 -1.0 0.8 

14 -1.3 1.0 -1.1 1.0 

0.62 0.47 

0.61 0.51 

108 

MEANWHZb 

Mean S.D. 

-0.4 0.9 

-0.3 0.7 

-0.4 1.3 

0.11 

0.06 

"Research households (N = 108) were grouped according to level of farming system vegetable diversity. 1= 25 % or less of maximum 
potential diversity; 3=51 % or greater of maximum potential diversity. 

bNutritional status categories for mean height-for-age (MEANHAZ), mean weight-for-age (MEANW AZ), and mean weight-for-height 
(MEANWHZ) of preschool reference child in research households during year of field research are: -0.9 or higher=normal nutri
tional status; -I to -1.99=mild malnutrition; -2 to -2.99=moderate malnutrition; and -3 to -3.99 = severe malnutrition. 
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APPENDIX TABLE XIII 
Mean scores for quantity me.'\sures of household food consumption 

by level of farming system fruit diversity. 

KCTOTANb 

Cases Mean S.D. Mean 

77 1,702 395 7.9 

28 1,896 564 8.7 

3 1,775 565 9.1 

1.92 1.88 

MEANIN'fC 

1.97** 1.77* 

108 

S.D. 

1.9 

2.4 

2.3 

"Research households (N = 108) were grouped according to level of farming system fruit diversity. 1 =25% or less of maximum potential 
diversity; 3=51 % or greater of maximum potential diversity. 

bKCTOTAN=Total daily per capita caloric availability from II key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

CMEANINT= Mean daily dietary intake (# of food portions consumed in one day by adult members of research households) during year 
of field research. A good/adequate daily intake required a score of 15 or more. 

dGiven the small number of cases in fruit diversity category #3, a t-test was done on the means for households falling into fruit diversity 
categories III and 112. 
*Significant at the 10% level. 
**Significant at the 5% level. 
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APPENDIX TABLE XIII (CONTINUED) 
Mean scores for quality 'measures of household food consumption 

by level of.1arming system fruit diversity. 
\ 

PRTOTANb MEANDI'{c 

Cases Mean £J2... Mean S.D. 

77 57.4 16.3 6.4 1.2 

28 65.0 26.5 6.7 1.7 

3 54.4 12.6 6.7 1.2 

1.70 0.36 

1.78 0.81 

108 

MEANQUALd 

Mean ~ 

2.4 0.7 

2.5 0.7 

3.0 0.3 

0.88 

0.29 

"Research households (N = 108) were grouped according to level of farming system fruit diversity. 1 = 25 % or less of maximum potential 
diversity; 3 = 51 % or greater of maximum potential diversity. 
bpRTOTAN=Total daily per capita protein availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANDIV = Mean dietary diversity of research households during year of field research. A score of 8 or more indicates a diet 
containing a good variety of foods. 

dMEANQUAL = Mean dietary quality of meals consumed by research households during year of field research. The maximum score 
was 5 indicating excellent dietary quality. 

'Given the small number of cases in fruit diversity category H3, a t-test was done on the means for households falling into fruit diversity 
categories HI and H2. 
·Significant at the 10% level. N 
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APPENDIX TABLE XIII (CONTINUED) 
Mean preschooler nutritional status Z-scores by level of 

farming system fruit diversity. 

MEANHAZb MEANWAZb 

Cases Mean S.D. Mean S.D. 

77 -1.4 1.0 -1.2 1.0 

28 -1.2 1.0 -0.8 0.9 

3 -1.6 0.2 -1.6 0.3 

0.69 3.17** 

1.08 2.35** 

108 

MEANWHZb 

Mean S.D. 

-0.5 0.9 

-0.02 0.9 

-0.7 0.2 

3.11 ** 

2.37** 

"Research households (N= 108) were grouped according to level of farming systme fruit diversity. 1 =25% or less of maximum 
potential diversity; 3=51 % or more of maximum potential diversity. 

hNutritional status categories for mean height-for-age (MEANHAZ), mean weight-for-age (MEANW AZ), and mean weight-for-height 
(MEANWHZ) of preschool reference child in research households during year of field research are: -0.9 or higher = normal nutritional 
status; -1 to -1.99=mild malnutrition; -2 to -2.99 = moderate malnutrition; and -3 to -3.99 = severe malnutrition. 

<Given the small number of cases in fruit diversity category #3, a t-test was done on the means for households falling into fruit diversity 
categories #1 and #2. 

**Significant at 5% level. 
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APPENDIX XIV 
Mean scores for quantity measures of household food consumption 

by level of farming system livestock diversity. 

KCTQTANb 

Cases Mean S.D. Mean 

34 1,830 484 8.0 

60 1,719 434 8.2 

11 1,661 455 8.3 

3 1,957 482 8.2 

0.79 0.12 

0.44 0.19 

108 

MEANINT" 

S.D. 

2.2 

2.1 

1.2 

2.4 

"Research households (N = 108) were grouped according to level of farming system livestock diversity. 1 =25% or less of maximum 
potential diversity; 4=76% or greater of maximum potential diversity. 

bKCTOTAN=Total daily per capita caloric availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

cMEANINT= Mean daily dietary intake (# of food portions consumed in one day by adult members of research households) during year 
of field research. A good/adequate daily intake required a score of 15 or more. 
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APPENDIX XIV 
Mean scores for quantity measures of household food consumption 

by level of farming system livestock diversity. 

KCTOTANb 

Cases Mean S.D. Mean 

34 1,830 484 8.0 

60 1,719 434 8.2 

11 1,661 455 8.3 

3 1,957 482 8.2 

0.79 0.12 

0.44 0.19 

108 

MEANINfC 

~ 

2.2 

2.1 

1.2 

2.4 

"Research households (N= t08) were grouped according to level of farming system livestock diversity. 1 =25% or less of maximum 
potential diversity; 4=76% or greater of maximum potential diversity. 

bKCTOTAN=Total daily per capita caloric availability from It key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANINT= Mean daily dietary intake (# offood portions consumed in one day by adult members of research households) during year 
of field research. A good/adequate daily intake required a score of 15 or more. 
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APPENDIX TABLE XIV (CONTINUED) 
Mean preschooler nutritional status Z-scores by level of 

farming system livestock diversity. 

MEANHAZb MEANWAZb 

Cases Mean ~ Mean ~ 

34 -1.4 1.1 -1.2 0.9 

60 ··1.4 0.9 -1.1 1.0 

11 -0.9 1.1 -0.9 0.7 

3 -1.7 1.4 -1.9 1.2 

1.02 0.92 

0.44 1.22 

108 

MEANWHZb 

Mean ~ 

-0.4 0.9 

-0.3 0.9 

-0.4 0.9 

-1.2 0.7 

0.96 

1.40 

"Research households (N = 108) were grouped according to level of farming system livestock diversity. I = 25 % or less of maximum 
potential diversity; 4=76% or greater of maximum potential diversity. 

bNutritional status categories for mean height-for-age (MEANHAZ), mean weight-for-age (MEANW AZ), and mean weight-for-height 
(MEANWHZ) of preschool reference child in research households during year of field research are: -0.9 or higher= normal nutritional 
status; -I to -1.99=mild malnutrition; -2 to -2.99= moderate malnutrition; and -3 to -3.99 = severe malnutrition. 
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APPENDIX TABLE XV 
Mean scores for quantity measures of household food consumption 

by categories of formal education. 

KCTOTANb 

Cases Mean S.D. Mean 

7 1,580 665 7.3 

31 1,715 343 7.8 

53 1,771 427 8.1 

17 1,847 599 9.5 

0.68 3.52** 

1.06 1.21 

0.98 2.97*** 

108 

"Education categories: 0= no formal education; 1 = 1-6 yrs.; 2 = 7-12 yrs.; and 3 = 13 or more yrs. 

MEANINr 

s.J2.. 
2.7 

1.4 

1.9 

2.6 

bKCTOTAN=Total daily per capita caloric availability from 11 key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

<MEANINT= Mean daily dietary intake (# of food portions consumed in one day) by adult members of research households during year 
of field research. A good/adequate daily intake required a score of 15 or more. 

dT-test of means for households with no formal education and households with some formal educ:ation. 
**Significant at the 5% level. 
***Significant at the 1 % level. 
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F-ratio 

T value (O,l)t 

T value (1,3) 
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APPENDIX TABLE XV (CONTINUED) 
Mean scores for quality measures of household food consumption 

by categories of formal education. 

PRTOTANb MEANDIVc 

Cases Mean S.D. Mean S.D~ 

7 49.1 24.1 6.1 1.5 

31 55.1 11.8 6.2 1.2 

53 59.1 16.7 6.4 1.3 

17 71.7 30.2 7.6 1.2 

3.65** 5.42*** 

1.43 0.70 

2.72*** 4.08*** 

108 

"Education categories: O=no formal education; 1 = 1-6 yrs.; 2=7-12 yrs.; and 3= 13 or more yrs. 

MEANQUALd 

Mean S.D. 

2.3 0.8 

2.4 0.6 

2.5 0.7 

2.8 0.9 

1.30 

0.69 

1.73* 

bpRTOTAN=Total daily per capita protein availability from II key foods (rice, plantain, maize, cassava, legumes, beef, fish, chicken, 
eggs, milk, and cheese) during year of field research. 

cMEANDIV = Mean dietary diversity of research households during year of field research. A score of 8 or more indicates a diet 
containing a good variety of foods. 

dMEANQUAL=Mean dietary quality of meals consumed by research households during year of field research. The maximum score 
was 5 indicating excellent dietary quality. 

"T-test of means for households with no formal education and households with some formal education. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the 1 % level. tv 
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APPENDIX TABLE XV (CONTINUED) 
Mean preschooler nutritional status Z-scores by categories of formal education. 

MEANHAZb MEANWAZb MEA NWH Zb 

Educ. Cat.- Cases Mean s.J1. Mean s.J1. Mean ~ 

0 7 -1.8 1.5 -1.8 1.1 -0.8 1.0 

1 31 -1.7 0.9 -1.3 0.8 -0.4 0.7 

2 53 -1.3 0.9 -1.1 0.9 -0.3 0.9 

3 17 -0.9 1.0 -0.7 1.0 -0.2 1.0 

F-ratio 2.72** 2.72** 0.89 

T value (O,I)C 1.30 1.87* 1.43 

T value (1,3) 2.53*** 2.21 ** 0.83 

N 108 

"Education categories: O=no formal education; 1 = 1-6 yrs.; 2=7-12 yrs.; 3= 13 or more yrs. 
bNutritional status categories for mean height-for-age (MEANHAZ), mean weight-for-age (MEANW AZ), and mean weight-for-height 
(MEANWHZ) of preschool reference child in research households during year of field research are: -0.9 or higher = normal nutritional 
status; -1 to -1.99=mild malnutrition; -2 to -2.99 = moderate malnutrition; and -3 to -3.99=severe malnutrition. 

<T-test of means for households with no formal education and households with some formal education. 
*Significant at the 10% level. 
**Significant at the 5% level. 
***Significant at the 1 % level. 

tv 

~ 



285 

REFERENCES 

Adams, R. (1991). The Economic Uses and Impact of International Remittances in 
Rural Egypt. Economic Development and Cultural Change, 39(4), 695-722. 

AID, (1982). AID Policy Paper on Nutrition. Agency for International Development, 
Washington, D.C. 

AID, (1984). Afri~ Bureau Nutrition Guidelines for Agriculture and Rural 
Development. Agency for International Development, Washington, D.C. 

Anderson, M.A. (1981). Health and Nutrition Impact of Potable Water in Rural 
Bolivia. Journal of Tropical Pediatrics, 27, 39-46. 

Austin, J. (Ed.), (1981). Nutrition Interventions in Developing Countries: An 
Overview. Oelgeschlager, Gunn and Hain, Publishers, Inc., Cambridge, 
Massachusetts. 

Babbie, E. (1986). The Practice of Social Research. Wadsworth Publishing Company, 
Belmont, California. 

Bailey, L.H. (1924). Manual of Cultivated Plants. Macmillan Company, New York. 

Balderston, J. et al. (1981). Malnourished Children of the Rural Poor. Auburn House, 
Boston. 

Beaudry-Darisme, M., L. Hayes-Blend, and A. Van Veen, (1972). The application of 
sociological research methods to food and nutrition problems on a Caribbean 
island. Ecology of Food and Nutrition, 1, 103-19. 

Behrman, J. and B. Wolfe, (1984). More Evidence on Nutritional Demand: Income 
Seems Overrated and Women's Schooling Under-emphasized. Journal of 
Development Economics, 14, 105-28. 

Behrman, J., A. Deolalikar, and B. Wolfe, (1988). Nutrients: Impacts and 
Determinants. The World Bank Economic Review, 2(3), 299-320. 

Berg, A. (1981). Malnourished People: A Policy View. The World Bank, 
Washington, D.C. 



286 

Blandin Landivar, C. (1977). EI Clima y Sus Caracterfsticas en el Ecuador. Instituto 
Panamericano de Geografia e Historia, Quito, Ecuador. 

Bouis, H., and L. Haddad, (1990). Effects of Agricultural Commercialization on 
Land Tenure. Household Resource Allocation. and Nutrition in the 
Philippines. Research Report No. 79. International Food Policy Research· 
Institute, Washington, D.C. 

Bouis, H. et al. (1985). A Common Framework for Research on the Income and 
Nutritional Effects of Increasing Commercialization of Semi-Subsistence 
Agriculture. International Food Policy Research Institute, Washington, D.C. 
(mimeographed paper). 

Burk, M. and E. Pao, (1980). Analysis of food consumption survey data for 
developing countries. Food and Agriculture Organization, Rome. 

Caliendo, M.A., and D. Sanjur, (1978). The dietary status of preschool children: An 
ecological approach. Journal of Nutrition Education, 10, 69-72. 

Caliendo, M.A. (1979). Nutrition and the World Food Crisis. MacMillan Publishing 
Co., New York. 

Carloni, A. (1981). Sex disparities in the distribution of food within rural households. 
Food and Nutrition, 7(1), 3-12. 

Carter, S. (1988). Micro-Regiones Homogeneas para el Cultivo de la Yuca en Parte 
de Manabf. Ecuador. Centro Internacional de Agricultura Tropical (CIAT), 
Cali, Colombia. 

Cassidy, C. (1988). Nutritional Status Survey in Mauritania. Nutrition in Agriculture 
Cooperative Agreement Report No.5. University of Arizona, Tucson. 

Clason, W.E. (1989). ELSEVIER's Dictionary of Wild and Cultivated Plants. 
ELSEVIER, Amsterdam. 

Corbett, J. (1988). Famine and household coping strategies. World Development, 
16(9), 1009. 

CRM, (1990). Records of monthly precipitation during Winter 1990. Centro de 
Rehabilitaci6n para Manabi, Portoviejo, Manabi, Ecuador. 



287 

Dean, A.G., J.A. Dean, A.H. Burton, and R.C. Dicker, (1990). Epi Info. Version 5: 
a word processing. database. and statistics program for epidemiology on 
microcomputers. USD, Inc., Stone Mountain, Georgia. 

DeWalt, K. (1983). Income and dietary adequacy in an agricultural community. 
Social Science and Medicine, 17(23), 1877-86. 

FIeuret, P. and A. Fleuret, (1980). Nutrition, consumption and agricultural change. 
Human Organization, 39(3), 250-60. 

Dewey, K. (1979). Commentary: agricultural development, diet and nutrition. 
Ecology of Food and Nutrition, 8, 265-73. 

Dewey, K. ( 1981). Nutritional consequences of tLe transformation from subsistence 
to commercial agriculture in Tabasco, Mexico. Human Ecology, 9(2), 151-87. 

Frankenberger, T. (1985). Adding a Food Consumption Perspective to Farming 
Systems Research. U.S. Department of Agriculture! Nutrition Economics 
Group, Washington, D.C. 

Frankenberger, T. (1990). Production-consumption linkages and coping strategies at 
the household leveL Paper presented at the Agriculture-Nutrition Linkages 
Workshop, Bureau of Science and Technology, Agency for International 
Development, Washington, D.C., February 1990. 

Gans, B. (1963). Some Socio-Economic and Cultural Factors in West African 
Pediatrics. Archives of Disease in Childhood, 38, 1-12. 

Garcia, M. and H. Alderman, (1989). Patterns and Determinants of Malnutrition in 
Children in Pakistan: Impact of Community Health. The Pakistan Development 
Review, 28(4), 891-902. 

Gershon, J. (1983). Fighting malnutrition with home-grown vegetables. Span, 26(3), 
101-102. 

Goodwin, D. (1983). Pigeons and doves of the world. Comstock Pub. Associates, 
Ithaca, N.Y. 

Greer, J. and E. Thorbecke, (1983). Pattern of Food Consumption and Poverty in 
Kenya and Effects of Food Prices. Cornell University, Ithaca. 



288 

Guyer, J. (1980). Household Budgets and Women's Incomes. African Studies Center 
Working Papers No. 28. Boston University, Boston. 

Haaga, J. and J. Mason, (1987). Food distribution within the family. Food Policy, 
May issue, 146-60. 

Habicht, J.-P., R. Martorell, C. Yarbrough, R. Malina and R. Klein, (1974). Height 
and weight standards for preschool children: how relevant are ethnic 
differences in growth potential? Lancet, 1, 611-15. 

Haggerty, P. (1981). Women's Work and Child Nutrition in Haiti. M.S. thesis. 
Massachusetts Institute of Technology, Cambridge. 

Harrison, G. (1988). Nutritional Status Indicators: Their Use in Applied Agricultural 
Development. Nutrition in Agriculture Cooperative Agreement Report No.4., 
University of Arizona, Tucson. 

Hernandez, M. et al. (1974). Effect of economic growth on nutrition in a tropical 
community. Ecology of Food and Nutrition, 3, 283-91. 

Hartmann, H.T., W.J. Floeker, and A.M. Kofranek, (1981). Plant Science: Growth. 
Development. and Utiiization of Cultivated Plants. Prentice-Hall, Englewood 
Cliffs, New Jersey. 

Huffman, S. (1987). Women's Activities and Impacts on Child Nutrition. In J.P. 
Gittinger, J. Leslie, and C. Hoisington (Eels.), Food Policy Integrating Supply. 
Distribution. and Consumption. The Johns Hopkins University Press, 
Baltimore. 

IFPRI, (1985). A Research Network on the Income and Nutrition Effects of 
Increasing Commercialization of Semi-Subsistence Agriculture. International 
Food Policy Research Institute, Washington, D.C. (mimeographed paper). 

Immink, M., and J. Alarc6n, (1991). Household food security, nutrition and crop 
diversification among smallholder farmers in the highlands of Guatemala. 
Ecology of Food and Nutrition, 25(4), 287-305. 

INIAP, (1988). Reporte Anual de Actividades Planificaci6n y Economfa Agricola. 
Instituto Nacional para Investigaciones Agropecuarias, Estaci6n Experimental 
Portoviejo, Portoviejo, Manabi, Ecuador. 



289 

Isely, R. (1983). Relating Improvements in Water Supply and Sanitation to Nutritional 
Status: The Issue of Using Anthropometry As An Evaluation :Measure. Food 
and Nutrition Bulletin, 5(4), 42-51. 

Kaiser, L. and K. Dewey, (1991). Household economic strategies and food expendi
ture patterns in rural Mexico: Impact on nutritional status of preschool 
children. Ecologv of Food and Nutrition, 25, 147-68. 

Kennedy, E. and P. Pinstrup-Andersen, (1982). Nutrition-Related Policies and 
Programs: Past Performance and Research Needs. International Food Policy 
Research Institute, Washington, D.C. 

Kennedy, E. (1983). Determinants of family and p··eschoolder food consumption. 
Food and Nutrition Bulletin, 5(4), 22-29. 

Kennedy, E., and B. Cog:ll, (1987). Income and Nutritional Effects of the 
Commercialization of Agriculture in Southwestern Kenya. Research Report 
No. 63, International Food Policy Research Institute, Washington, D.C. 

Kennedy, E., J. von Braun, and H. Bouis, (1988). Health and Nutrition Effects of the 
Commercialization of Agriculture: Evidence from the Gambia, Guatemala, 
Kenya, and the Philippines. International Food Policy Research Institute, 
Washington, D.C. (mimeographed paper). 

Kennedy, E. (1989). The Effects of Sugarcane Production on Food Security. Health. 
and Nutrition in Kenya: A Longitudinal Analysis. Research Report No. 78. 
International Food Policy Research Institute, Washington, D.C. 

Kennedy, E. and L. Haddad, (1992). Food Security and Nutrition, 1971-1991: 
Lessons Learned and Future Priorities. SCN News, 8, 8-9. 

Korte, R. (1981). Chapter 1: Health and Nutrition. In Mwea Irrigation Scheme. The 
World Bank, Washington, D.C. 

Krause, M.V., and L.K. Mahan, (1979). Food. Nutrition and Diet Therapy. 
W. B. Saunders, Philadelphia. 

Kumar, S. (1977). Composition of economic constraints in child nutrition: impact of 
maternal incomes and employment in low-income households. Ph.D. disserta
tion, Cornell University. 



290 

Longhurst, R. (1983). Agricultural production and food consumption: some neglected 
linkages. Food and Nutrition, 9, 2-5. 

Latin America Today: An Atlas of Reproducible Pages, (1989). World Eagle 
Publishers, Wellesley, Massachusetts. 

Leslie, J. (1987;. Women's Work and Child Nutrition in the Third World. 
International Center for Research on Women, Washington, D.C. 

Leung, W.T., and M. Flores, (1980). Tabla de Composici6n de Alimentos Para Uso 
En America Latina. National Institutes of Health, Bethesda, Maryland and 
Instituto de Nutrici6n para Centro America y PCiiJama (INCAP), Guatemala 
City, Guatemala. 

Taylor, R.E. (1991). Scientific Farm Animal Production. MacMillan Publish
ing Co., New York. 

Lev, L. (1981). The Effect of Cash Cropping on Food Consumption Among the Meru 
of Northern Tanzania. Working Paper No. 21. Michigan State University, East 
Lansing. 

Longhurst, R. (1988). Cash crops, household food security and nutrition. IDS 
Bulletin, 19(2), 28-36. 

Longhurst, R. (1986). Household food strategies in response to seasonality and 
famine. IDS Bulletin, 17, 27-35. 

Lunven, P. (1982). The nutritional consequences of agriculture and rural development 
projects. Food and Nutrition Bulletin, 4, 17-22. 

Mack, M., K. DeWalt, and P. O'Brien-Place, (1986). Nutrition in Agriculture. 
Workbook of lectures and handouts presented at Food Crops Utilization and 
Nutrition Training Course, International Institute of Tropical Agriculture 
(IITA), Ibadan, Nigeria, April 24-25, 1986. Agency for International 
Development, Washington, D.C. 

Mack, M. (1990). Doctoral Dissertation Research Status Report No.2. Portoviejo, 
Manabi, Ecuador (mimeographed paper). 

Martorell, R. (1982). Nutrition and Health Status Indicators. LSMS Working Papers 
No. 13. The World Bank, Washington, D.C. 



Mason, J., J.-P. Habicht, H. Tabatabai, and V. Valverde, (1984). Nutritional 
Surveillance. World Health Organization, Geneva. 

291 

Maxwell, S. (1984). Health, nutrition, and agriculture: linkages in farming systems 
research. IDS Discussion Paoer, 198, 32-64. Institute of Development 
Studies, Sussex. 

Mera, F. (1988). Ecuador GUla de Turismo. Centro de Publicaciones Especializadas, 
Quito, Ecuador. 

Ministerio de Salud Publica, (1988). Tabla de Composici6n OUlmica de Alimentos 
Ecuatorianos. Organizaci6n Panamericana de la Salud, Quito, Ecuador. 

Monke, E., and R. Fox, (1993). Economic Perspectives on Malnutrition. In P. 
Pearson and O. Galal (Eds.), International Nutrition. Smith-Gordon, London 
(forthcoming) . 

Moreno-Black, G. (1983). Dietary status and dietary diversity of native highland 
Bolivian children. Ecology of Food and Nutrition, 13, 149-56. 

NAS, (1980). Recommended Dietary Allowances. Ninth Revised Edition. National 
Academy of Sciences, Washington, D.C. 

Neilson, W.A., T.A. Knott, and P.W. Carhart, (1947). Webster's New International 
Dictionary. Second Edition. G. & C. Merriam Company, Springfield, Mass. 

Norusis, M. (1986). SPSS/PC+ for the IBM PC/IT/AT. SPSS, Inc., Chicago. 

Novotny, R. (1986). Preschool Child Feeding. Health and Nutritional Status in 
Highland Ecuador. Ph.D. dissertation, Cornell University, Ithaca. 

NRC, (1980). Recommended Dietary Allowances. Ninth Revised Edition. National 
Academy of Sciences, Washington, D.C. 

Osmani, S. (1992). Nutrition and Poverty. Clarendon Press, Oxford. 

Ott, L. (1984). An Introduction to Statistical Methods. Duxbury Press, Boston. 

Pacey, A. and P. Payne, (1985). Agricultural Development and Nutrition. 
Hutchinson, London. 



Passmore, R. (1974). Handbook on Human Nutritional Requirements. Food and 
Agriculture Organization, Rome. 

Pearse, A. (1975). The Latin American Peasant. Frank Cass, London. 

Pinstrup-Andersen, P. (1981). ~utritional Consequences of Agricultural Projects: 
Conceptual Relationships and Assessment Approaches. World Bank Staff 
Working Paper No. 456, The WOlld Bank, Washington, D.C. 

292 

Popkin, B. (1980). Time Allocation of the Mother and Child Nutrition. Ecology of 
Food and Nutrition, 9(1), 1-13. 

Rabeneck, S. (1982). The Determinants of Protein-Energy Malnutrition Among 
Preschool Children in Kenya with Respect to Cash Cropping and Self
Sufficiency in Staple Food Production. Ph.D. dissertation, Cornell University, 
Ithaca. 

Reutlinger, S. and M. Selowsky, (1976). Malnutrition and Poverty: Magnitude and 
Policy Options. World Bank Occasional Paper No. 23. The Johns Hopkins 
University Press, Baltimore. 

Romero de Gwynn, E. and D. Sanjur, (1974). Nutritional Anthropometry: Diet and 
Health-Related Correlates Among Preschool Children in Bogota, Colombia. 
Ecology of Food and Nutrition, 3, 273-282. 

Sahn, D. (Ed.) (1989). Seasonal Variability in Third World Agriculture: The 
Consequences for Food Security. The Johns Hopkins University Press, Baltimore, 
Maryland. 

Senauer, B., and M. Garcia, (1991). Determinants of the Nutrition and Health Status of 
Preschool Children: An Analysis with Longitudinal Data. Economic Development 
and Cultural Change, 39(2), 371-89. 

Simonen, M. (1981). Education, Family Economic Production, and Fertility: The Case 
of Rural and Semi-Urban Guatemala. In Balderston, J. et al. (Eds.), 
Malnourished Children of the Rural PooT. Auburn House Publishing Company, 
Boston. 

Smith, M. (1982). The Impact of Changing Agricultural Systems on the Nutritional 
Status of Farm Households in Developing Countries. Food and Nutrition Bulletin, 
8(3), 25-29. 



293 

Timmer, P., W. Falcon, and S. Pearson, (1983). Food Policy Analysis. The Johns 
Hopkins University Press, Baltimore. 

Tinker, 1. (1979). New Technologies for Food Chain Activities: The Imoerntive of 
Equity for Women. Agency for International Development/Office of Women in 
Development, Washington, D.C. 

Tripp, R. (1982). Farmers and traders: some economic determinants of nutritional status 
in northern Ghana. Food and Nutrition, 8(1), 3-11. 

UN ACC/SCN, (1989). Does Cash-Cropping Affect Nutrition? SCN News, 3, 2-10. 

UN ACC/SCN, (1990). Measuring Children: The Uses of Anthropometry. SCN News, 
5, 8-19. 

UquilIas, J., and P. Garrett, (1986a). Amilisis Regional de los Sistemas de Producci6n 
Agropecuaria en Manabf. Ecuador. Instituto Nacional para Investigaciones 
Agropecuarias (INIAP), Quito, Ecuador. 

UquilIas, J., V. Arevalo, N. Chavez, and J. Arroyave, (1986b). Diagn6stico Agro
Socioecon6mico de la Provincia de Manabf. Instituto Nacional para 
Investigaciones Agropecuarias (INIAP), Quito, Ecuador. 

UquilIas, J., J. Stansbury, B. DeWalt, W. Leonard, and K. DeWalt, (1990). Coffee
Based Production and Food Systems in Manabf and Selected Areas of the Coast 
of Ecuador. The Research, Extension, and Education Project, Baseline Surveys, 
Report No.2. Fundaci6n para el Desarrollo Agropecuario, Quito, Ecuador. 

USDA, (1992). The food guide pyramid. Home and Garden Bulletin No. 252. 
Government Printing Office, Washington, D.C. 

Van Esterik, P. (1984). Intra-Family Food Distribution: Its Relevance for Maternal and 
Child Nutrition. Cornell Nutritional Surveillance Program Report No. 31. Cornell 
University, Ithaca. 

von Braun, J., and E. Kennedy, (1986). Commercialization of Subsistence Agriculture: 
Income and Nutritional Effects in Developing Countries. Working Paper No. 1 
on Commercialization of Agriculture and Nutrition, International Food Policy 
Research Institute, Washington, D.C. 



294 

von Braun, I. (1988). Effects of Technological Change in Agriculture on Food 
Consumption and Nutrition: Rice in a West African Setting. World Development, 
16(9), 1083-98. 

von Braun, I., E. Kennedy, and H. Bouis, (1990). Commercialization of smallholder 
agriculture: policy requirements for the malnourished poor. Food Policy, 82-85. 

von Braun, I. and R. Pandya-Lorch, (1991). Income Sources of Malnourished People in 
Rural Areas: Microlevel Information and Policy Implications. Working Papers 
on Commercialization of Agriculture and Nutrition No.5. International Food 
Policy Research Institute, Washington, D.C. 

von Braun, I., H. Bouis, S. Kumar, and R. Pandya-Lorch, (1992). Improving Food 
Security of the Poor: Concept. Policy. and Programs. International Food Policy 
Fesearch Institute, Washington, D.C. 

WHO, (1983). Measuring Change in Nutritional Status. World Health Organization, 
Geneva. 

World Bank, (1986). World Development Report 1986. Oxford University Press, 
Oxford. 

World Bank, (1989). World Development Report 1989. Oxford University Press, 
Oxford. 

World Bank, (1992). World Development Re.port 1992. Oxford University 
Press, Oxford. 


