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ABSTRACT 

This study assesses the nutritional status of Sudanese adolescent giris and 

examines the determinants of this nutritional status. To represent distinctive socio

economic classes, the sample included 767 subjects, 11-18 years old students attending 

private and public schools in Khartoum (the capital). Anthropometric measurements 

revealed there are no significant differences in the heights of the girls in the two schools. 

However, underweight is common among public school giris (25%), while overweight is 

common among the private school girls (23%). Questionnaire data showed that the 

strongest determinants of the girl's nutritional status were whether she attained menarche, 

her heahh, mother's estimated weight, whether her mother drives a car and whether her 

father owns. 

Prevalence of weight changing behavior was common (at the time of the study, 

28% were trying to gain weight and 20% were trying to lose weight). A tendency toward 

normal body weight was detected. Intentions of the girls to change their weights were 

strongly affected by the girl's body mass index as well as her poor body image. Family 

influences (advice, encouragement and attempts of parents to change their own weight) 

were found to play a big role in the girl's decisions to change her weight. Sudanese 

adolescent girls fi-om both private and public schools are concerned about their body 

weight. Thus, this study provides information that can be used to enhance nutrition 

interventions targeting Sudanese adolescent girls. 
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CHAPTER 1 

INTRODUCTION 

There may be few, if any, countries in the world where the problems of 

malnutrition and food insecurity are as severe as in Sudan. Engaged in a civil war since 

1983, Sudan was hit hard by drought in 1984/85 and again in 1990/91, and is currently 

enmeshed in political controversy, nationally and internationally. Famine has persisted in 

Sudan through the 1980s and into the 1990s, killing hundreds of thousands. More than 

three million people were displaced. Over two million are clinically undernourished 

(Maxwell, 1991). 

In times of stress, the nutritional status of the subpopulation of children under five 

is most likely to suffer, resulting in inadequate growth and high levels of mortality. Birth 

weight and early childhood growth are affected by maternal health, size and nutritional 

status. Studying the nutritional status of adolescent girls can provide information about the 

long-term effects of childhood growth rates, as well as the impact of these deficits on the 

growth of future generations. Adolescent girls can be reached through the school system, 

which provides a large, easily accessible population for nutritional assessment. Once 

nutritional status is determined, appropriate interventions can be implemented (i.e., long-

term programs, that train adolescent girls to be nutrition interventionists in their homes 

and villages). 
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Adolescence (10-20 year) is a time marked by significant physiological changes, 

including sexual maturation, rapid growth in height and weight, and alterations in body 

composition (Gong and Heald, 1994; Whitney et al., 1994; Brasel, 1982). The qualitative 

and quantitative changes that occur during adolescence are affected by many factors. 

Nutrition is one the most important factors. During the last century, improving nutritional 

status has been cited as a reason for an early onset of puberty and an increase in adult 

height demonstrated in developed countries (Sinclair, 1985; Winter, 1982). Conversely, 

under-nutrition has been shown to delay sexual development and slow growth and 

maturation (Winter, 1982). 

Very little research has been conducted on the nutritional status of adolescent girls 

in developing countries, and in Sudan in particular. Data on the nutritional status of 

Sudanese adolescent girls is urgently needed given the country's rapid socio-economic 

deterioration during the last 15 years. This study, will provide information, for the first 

time about the nutritional status of Sudanese adolescent girls living in BChartoum, the 

capital. Also, the study will explore some of the factors impacting nutritional status. Since 

female adolescents are concerned about their weights, exploring their ideas may provide 

an area that matches adolescent interest and directly targets their behavior during this 

stage of growth. This study should prove usefiil for nutritionists to enhance interventions 

targeting adolescent girls. 



1.1. Study Objectives and Specific Aims: 

Malnutrition is a major problem in Sudan. This study will provide information 

about the nutritional status of Sudanese adolescent girls, some information about the 

nutritional status of the whole population, past and present, as well as shed light on the 

nutritional status of future generations. The major objective of this research is to eradicate 

malnutrition in Sudan through targeting adolescent girls. 

Specific aims of the present study are: 

1. To describe Sudanese adolescent girls' anthropometric characteristics (weight, 

height and body mass index), and to compare these observations with anthropometric 

characteristics of samples in the U.S. and other developing countries. 

2. To explore the impact of age, menarche, health, socio-economic status, food 

habits and family influences on the height and body mass index of the study population. 

3. To investigate weight concerns, weight change (increase or decrease of body 

weight) practices and factors affecting decisions of purposeful weight manipulation within 

this population. 

The findings of this study may provide information that can help nutritionists in 

designing nutrition intervention programs targeting adolescent school girls. Additionally, 

the results of this study will be used as a basis and a challenge for more studies on 

adolescent girls in other parts of Sudan and a new trial targeting malnutrition in Sudan. 
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Students are the most accessible subpopulation in Sudan, which can be used to reflect the 

nutritional status of the population as a whole, as well as to introduce change. 
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CHAPTER 2 

LITERATURE REVIEW 

Adolescents comprise 20% of the global population. Eighty-four percent of the 

adolescent population are in developing countries (United Nations, 1990). Adolescence 

(10-19 years of age) is the only time in extra-uterine life when growth velocity increases. 

This time is frequently termed the period of maximum growth. In girls, this velocity is 

greatest about one and half years preceding menarche. The linear spurt during adolescence 

contributes about 15% (about 6 inches) to final adult height, and approximately 50% 

(about 35 pounds) to aduh weight. Therefore, nutrient needs are greater during 

adolescence than at any other time of life except for pregnancy and lactation. Nutrition 

clearly plays a significant role during this period (Gong and Heald, 1994; Whitney et al., 

1994). 

Anthropometry is widely used as a tool to estimate the nutritional status and to 

monitor the growth and health of individuals. The three most used methods are weight, 

height and body mass index (BMI). Children's growth rates reflect, perhaps better than 

any other single measurement, their state of health and nutrition. The average values of 

children's heights and weights in a population reflect accurately the state of a nation's 

public health and the average nutritional status of its citizens. Measuring the nutritional 

status of children is a powerful tool to monitor the health of a population, or to pinpoint a 
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subgroup of a population whose share in economical and social benefits is less than it 

might be (Eveleth and Tanner, 1990). 

Malnutrition and disease are major problems in developing countries. Man made 

(civil wars) as well as natural disasters exacerbated these problems. There has long been 

interest in reducing under-nutrition in developing countries. Although much is known in 

developing countries about growth in early childhood and influential factors, knowledge 

about growth during adolescence is limited. Many studies have indicated that growth 

failure and nutritional stress in poor children from developing countries are greatest in the 

first five years of life (Beaton et al., 1990). The next period when the child may be 

sensitive to the influence of under-nutrition is during adolescence. Although the dramatic 

effect on morbidity and mortality in adolescents is not evident as in early childhood, some 

negative effects on adolescent growth, which affect the future health of adolescent girls as 

well as the fiiture generations may occur. Under-nutrition during adolescence is of interest 

as it relates to poor pregnancy outcome, including obstructed labor during child birth, low 

birth weight and subsequent poor early child growth. As an example, short women tend to 

have a small pelvic. Therefore, they are more likely to have obstructed labor and low birth 

weight (Karmer, 1987) and an increased risk of both maternal and infant mortality (Tinker 

et al., 1994). Under-nutrition may also limit school achievement. Ivanovic and Marambio 

(1989) and Walker et al. (1996) found that educational achievement is positively related 

with the nutritional status of adolescent girls. 
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2.1 Growth Of Adolescent Girls In Developing Countries 

Table 2.1.: Studies on growth of adolescent girls in developing countries, 1990-1996 

and Sudan (1953) (height, weight and BMI) 

Country People or place Authors Number of subjects 

South Africa Cape colored 
community 

Henneberg and 
Louw (1995) 

657 

Guatemala 4 villages in East 
Guatemala 

Martorell et al. 
(1995) 

-487 

Papua New 
Guinea 

Villages in Karimui-
Daribi 

Groose and Smith 
(1992) 

243 

SriLanka Middle class Tamil Pathmanathan et al. 
(1990) 

262 

China Han (main ethnic 
group) 

Lin et al. (1992a) 136386 

China Minorities Lin et al. (1992a) 22264 

Oman Muscat, Sour, Sohar, 
Samail and Salalah 

Musaiger (1991) 683 

Sudan Middle class 
(Khartoum) 

Smith and Abellatif 
(1953) 

104 

India Well-off in Delhi Kaur and Singh 
(1994) 

1330 the study included 
newboms-20 years 

Chile Metropolitan area Ivanovic et al. 
(1991) 

1039 

Table 2.1. summarize the growth studies on height and weight in some developing 

countries compared to a developed country used as a reference (U.S. population [NCHS]) 

(National Center for Health Statistics, 1979). The developing countries are South Africa 

(Henneberg and Louw, 1995); China (2 populations, Han and minorities) (Lin et al., 

1992); SriLanka (Pathmanathan et al. 1990); India (Kaur and Singh, 1994); Oman 
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(Musaiger, 1991); Papua New Guinea (Groose and Smith, 1992); Chile (Ivanovic et al., 

1991); Guatemala (Martorell et al., 1995) and Sudan (Smith and Abdellatif, 1953). 

2.1.1 Height 

Figure 2.1.1. shows the heights of adolescent girls of the populations listed above. 

These heights are plotted compared to the 50th, 25 th and 5 th percentiles of the NCHS 

population. The poorest nutritional status (lowest height) among these developing 

countries is that of the Papua New Guanine adolescent girls. Eleven year old girls' heights 

are far below the 5th percentile (NCHS) and only gradually grow toward the 5th 

percentile. At 18 years of age, their heights are slightly below the 5th percentile. Girls' 

heights, at 11 years of age, from Guatemala, SriLanka and China (minorities), are near the 

5th percentile. At age 18 girls from Guatemala and SriLanka continue to be on the 5th 

percentile while Chinese (minorities) giris show significant progress above the 5th 

percentile. On the other hand, the Chinese Han start adolescence between the 5th and 

25th percentile and continue in the same pattern. Well-off girls from South Africa and 

India, and middle class giris from Chile and Oman start their adolescence above the 25th 

percentile and continue to be slightly below the 25th percentile. At 18 years of age, the 

Chilean girls exceeded the 25th percentile, while South Afiican and Indian girls continue 

to be slightly below the 25th percentile. However, when Omani girls reach 18, they are 

slightly above the 5th percentile. The only developing country of adolescent giris who start 

their adolescence 
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above the 25th percentiles and continue to grow with the same pattern are the Sudanese 

—»—S.Afrlca lyiCHSSOth 
NCHS25th NCHSSth 

— C h i n a H a n  — C h i n a M i n  
Srilanka - PI\1G 

- *- - India —a—Oman 
—•—Sudan — G u a t e m a i a  
- • - Cliile 

11 12 13 14 15 

Age (years) 

16 17 18 

Figure 2.1.1. Height of adolesccnt girls from developing countries compared to the U.S. reference 
populations 
NCHSSth, 25th and 50th percentiles for the U.S. reference population: ChinaHan and ChinaMin = 
Chinese Han and Minorities populations; PNG for Papua New Guinea; references Table No. 2.1. 

adolescent girls (living in Khartoum). Unfortunately, their fiill adolescence growth up to 

18 years is not available. The only data found is up to 14 years of age. Yet, this data 

reflects the best nutritional status (height) of a developing country compared to the U.S. 
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Recent studies on adolescent girls from developing countries were greatly enriched 

by the results of the Nutrition of Adolescent Girls Research Program from the 

International Center for Research on Women and the US Agency for International 

Development. These agencies coordinated and supported eleven studies in developing 

countries (Ecuador, Mexico, 2 studies in Guatemala, Jamaica, Nepal, India, 2 in 

Philippines, Benin and Cameron) between 1990 and 1994 (Kurz, 1996). These studies 

revealed that the percentages of adolescent girls who suffered from stunting (defined as 

less than 5th percentile compared to the NCHS) was 65% in the Philippines (Medanao), 

62% in Mexico, 57% in Guatemala, 50% in Ecuador, 47% in Nepal, 43% in Philippines 

(Cebu), 41% in Benin, 32% in India, and 27% in Guatemala. Jamaica and Cameron 

revealed a better nutritional status of adolescent girls with 2% and 12% of stunting among 

adolescent girls. 

2.1.2. Weight 

The pattern of weight change of adolescent girls in developing countries is slightly 

different from that of heights. As shown in Figure 2.1.2. at age 11 years, SriLankan and 

Papua New Guanine adolescent girls' weights are far below the 5th percentile. As they 

grow older, the SriLankan girls continue to grow at the same pace up to their 17th year of 

age (still far below the 5th percentile), while the Papua New Guanine girls progressed 

toward much higher weights when they reach their 18th year of age (above the 5th 

percentile). The Chinese (minorities), at 11 years are slightly below the 5th percentile. 
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However, when they reach 18 years, they are far above the 5th percentile. Guatemalan and 

Chinese 

- Chile 
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- - ChinaHan 

— Srilanka 
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Oman 

-•*- Guatemala 

NCHSSOth 

NCHSSth 

- ChinaMin 
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Sudan 

14 15 
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Figure 2.1.2. Weight of adolescent girls from developing countries compared to the U.S. reference 
population (NCHS) 
NCHSStk 25th and 50th percentiles for the U.S. reference population; ChinaHan and ChinaMin 
for Chinese Han and Minorities populations; PNG for Papua New Guinea; references Table No. 
2 .1. 

adolescent girls start their adolescence between the 5th and the 25th percentile and 

continue to grow with the same pattern. Omani adolescent girls, start adolescence slightly 
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below the 25th percentile. Yet, as they grow older, they failed to maintain the same 

pattern. At 18th year of age Omani girls are far below the 25th percentile. South Africa, 

Chilean and Indian girls start their adolescence between the 25th percentile and the 50th 

percentile. As they grow older (18 years), the South African and Chilean girls are slightly 

above the 25th percentile, while the Indian girls are far under the 25th percentile. 

Sudanese girls show greater heights, yet their weights at 11 years of age are at the 25th 

percentile. As they grow older (14 years), their weights fall under the 25th percentile. 

2.1.3. Body mass index (BMI) 

Although BMI is the most powerful indicator of the present nutritional status of 

adolescent girls, weight for age is more frequently used. Figure 2.1.3. shows some of the 

studies that have used BMI as an indicator of the nutritional status of adolescent girls 

compared to the 50th, 25th and 5th percentiles of the NCHS reference populations. South 

African, Omani and Guatemalan adolescent girls' BMI at 11 years were between the 25th 

and the 50th percentiles. As they grow older, they all maintain a comparable BMI to the 

NCHS reference population as their growth pattern fluctuates below and above the 50th 

percentile of the NCHS reference population. 
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Body mass index (BMI) of adolescent girls from developing countries compared to the US 
reference population (NCHS) 
BMI = W(kg)/H'(m); NCHS5th, 25th and 50th percentiles for the U.S. reference population; 
references Table No.2.1. 

2.2. Physical Growth And Menarcheal Age 

Height and weight increase dramatically during puberty. Menarcheal status, which 

is closely associated with the timing of other somatic maturational changes, is an easily 

obtained marker for pubertal stage in females. Menarche differs from many other 
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indicators of maturation because it is a discrete event. Importantly, menarche usually 

occurs within the 1.5 years following the age of the somatic growth spurt (Tarmer, 1986). 

The rate of bone growth increases dramatically during puberty and is a function of 

pubertal stage, rather than chronological age (Himes and Huang, 1993; Blumsohn et al., 

1994). 

Body weight has also been found to be a major factor in menarcheal age. Frisch 

(1994) demonstrated that attainment of critical weight is necessary for menarche to occur. 

Obese girls and girls from well-nourished populations have lower average menarcheal ages 

than girls from malnourished populations. The change in body composition during 

adolescent growth spurt is such that the ratio of lean body weight to fat is 5:1 at initiation 

of spurt and 3:1 at menarche. Frisch (1988) suggested that critical body weight has an 

evolutionary advantage, since, then, a woman has enough calories stored to carry a fetus 

to term and lactate for one month. 

Variability on nutritional status and menarcheal age among and within populations 

is high. Many environmental factors influence this variability. These factors are primarily 

related to nutrition and diseases. Because of the complex interactions between these 

factors and genetic factors, they can not be analyzed singly. Unfortunately, most studies 

conducted in these areas focus on only one or two factors (e.g., menarcheal age and/or 

physical growth). 

Among the studies that are listed in Table 2.1seven addressed menarcheal age. 

Menarcheal age of the well-off Indians (Kaur and Singh, 1994) and well-off South African 
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(Henneberg and Louw, 1995) girls was found to be 12.37 ± 0.8 years and 12.61 ± 1.25 

year, respectively. Omani girls menarcheal age was 13.3 ± 1.1 years (Musaiger, 1991) 

followed by the Chinese Han girls (13.46 ± 1.36) (Lin et al., 1992b), the Guatemalan girls 

(13.7) (Martorell et al., 1995), and the Chinese minority girls (13.97) (Lin et al., 1992b) 

respectively. The Papua New Guanine girls were the last having a menarcheal age of 15.87 

years (Groose and Smith, 1992). 

Although these populations are genetically different from each other, the 

relationship between menarcheal age and growth was significant. The economically 

advantaged populations (South African and Indian girls) had the greatest heights and the 

earliest menarcheal ages, while the Papua New Guinean girls had the lowest height and 

latest menarcheal age. The relationship between menarcheal age and height in populations 

with intermediate menarcheal age (13-14 years) was not direct. However, when 

comparing the two Chinese populations studied, the Han were taller and had an earlier 

menarcheal age compared to the Chinese minorities. 

Weight also had similar associations (populations with greater weight/age girls had 

earlier menarche) except the Omani girls who tended to have a higher weight/age than the 

well-off Indian girls. However, in general, Omani girls are even higher economically 

compared to Chinese, Guatemalan, and Papua New Guaninean girls. 

Maturational timing impact on physical growth within certain populations has also 

received some attention. Many investigators have suggested that early menarche (i.e., 

significantly earlier than the average of the population studied) is associated with shorter 
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adult stature (Kemper et al., 1987; Sharma et al., 1988; St. George et al., 1994; Novotny 

et al., 1996). On the other hand, some investigators have found that this relationship does 

not apply in their study populations and that early and late maturing children on average 

attain the same adult height (Marshall and Tanner, 1986; Robert et al., 1986). 

Another group of workers examined the effect of early versus late menarcheal age 

on adult obesity (Gam et al., 1986; Benunen et al., 1994; Sharma et al., 1988; Wellens, 

1992; Brown et al., 1996). These studies have confirmed the association between early 

menarche and adult obesity. Gam et al. (1986) found that early maturers are 30 percent 

fatter than late maturers (Wellens et al., 1992). 

2.3. Factors AfTecting The Growth of Adolescent Girls 

The optimal size and shape that an individual child can attain as an adult is the 

result of continuous interaction of his/her genes with the environment. In developing 

countries, the environmental effects are more pronounced than in developed countries 

(Eveleth and Tanner, 1990). During times of growth, particularly during childhood an 

illness even if it is a mild one, tends to slow down growth. With adequate nutrition, this 

deterioration is compensated by catch-up growth, which brings the child to its normal 

growth. On the other hand, if nutrition is not adequate, this catch-up growth does not 

occur and stunting results. Studies on how childhood growth, nutrition and disease affects 

growth during adolescence are limited. Therefore, growth during adolescence is not fully 

understood especially in developing countries. 
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2.3.1. Genetical influences 

The best genetic data on growth during adolescence come from studies of 

monozygotic and fraternal twins. Sharma (1983) found that differences between 

monozygotic twins in adolescence growth are significantly smaller than differences 

between dizygotic twins. These findings indicate a strong genetic component of growth 

during adolescence. Thus, a major part of the large inter-individual variations found in 

heights and weights of adolescent girls are due to genetic factors. However, differences 

within populations are mainly due to socio-economic factors rather than genetic factors 

(Eveleth and Tanner, 1990). Thus, if differences in heights of the higher socio-economic 

classes of different populations were compared, smaller differences might exist compared 

to those between socio-economic classes in developing countries. Environmental factors, 

such as nutrition and infection, appear to be the main causes of differences in growth and 

maturation between groups within the same genetically homogeneous populations (Proos, 

1993; Martorell and Habicht, 1986). 

2.3.2. Environmental influences 

Children from different socio-economic classes differ in average body size at all 

ages, with the upper classes always having a larger body size. Among adults, body size 

differences relative to socio-economic class differences are less but still can not be 

neglected. Socio-economic class in most studies is defined according to the father's 

occupation, but in some populations, this variable does not reflect people's living 
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standards or life style. Therefore, different or more socio-economic indicators are 

appropriate (e.g., income, education, house conditions, mother education and 

occupation... etc.). 

Among the studies of adolescent girls from developing countries presented in 

Table 2.1., only two studies considered the effect of socio-economic status on growth. Lin 

et al. (1992a) found that the major anthropometric differences between the Chinese Han 

and Minorities were related to the poorer economic conditions of the Minorities compared 

to that of the Han population. The Han were taller and heavier and had earlier menarcheal 

ages than the Minorities. The second study on the effect of socio-economic status on 

growth was carried out with Chilean girls (Ivanovic et al., 1991). In this study, socio

economic status was measured through education and occupation of the household head 

along with housing conditions (property, water supply, sanitation, and goods). Ivanovic 

and his colleagues found that the nutritional status of girls from higher socio-economic 

classes was better than that of the lower socio-economic classes as expressed by the 

percentage of height for age and weight for age. However, overweightness and obesity 

among adolescent girls were found to be high among all socio-economic classes according 

to their percentage of weight for height, since in low socio-economic classes percentage 

weight for height deficiencies are compensated by smaller height. 

Cameron et al. (1992) conducted a comparative study among South Afncan black 

adolescent girls from high and average socio-economic status. High socio-economic status 

girls attend private schools. The socio-economic background status of such girls normally 
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would include a mother who has been formally educated to at least the age of 18 years, a 

father with a professional position, housing conditions similar to those of an urban 

environment in developed countries, and availability of financial resources to maintain a 

child in a private school in South AfHca. The other group of average socio-economic 

status girls attended schools in a black community town with poor facilities. Cameron et 

al. (1992) found that girls from average socio-economic status were significantly shorter 

and lighter and had later menarcheal age compared to girls fi^om high socio-economic 

status. 

Recently, special attention was given specifically to the role of mother's education 

and occupation on her children's nutritional status. These studies focused either on the 

nutritional status of the children under seven years of age or on the nutritional status of the 

mothers themselves. Most of these studies have confirmed the positive value of mothers' 

education and occupation on the nutritional status of children, as well as on the women 

themselves (Worsley, 1991; Engle, 1993; Johnson et al., 1993; Senauer, 1990; Mebrahtu, 

1992). 

Another environmental factor, which has been found to have a significant impact 

on the nutritional status of adolescent girls, is urbanization. Children living in urban areas 

are usually larger and mature earlier than those living in rural areas, particularly in 

developing countries. To observe such differences, urbanization however, has to be 

accompanied by other features such as regular supply of goods, clean water, health and 

sanitation services, large medical institutions, and educational and recreational facilities 
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(Lin et al., 1992a; Cameron et ai., 1992). No significant differences regarding urbanization 

were found in developed countries (Rimpela and Rimpela, 1993). 

Other environmental factors which found to influence growth are family size 

(correlates negatively) (Rehan, 1994; Laska-Mierzejeswska 1995; Billewcz et al., 1981; 

Robert et al., 1986; Veronesi, 1994) and geographical environment (e.g.. The higher the 

altitude the slower the physical growth (Gonzales and Ortiz, 1994; Lin et al., 1992a). 

2.4. Secular Changes In Growth 

During the past 100 years, in industrial countries, and recently in some developing 

countries, children are growing larger and faster. This trend results in a higher final height 

and earlier pubertal maturation (Monteiro, 1994; Gulliford, 1992; Tanner, 1989; Proos, 

1993; Harper, 1987; Prebeg et al., 1995).. This observation is referred to as a secular 

trend in growth. Contributing factors are improved nutrition, decreased infectious diseases 

through immunization and sanitation, reduced family size, more widespread health care, 

and population mobility (both geographically to urban areas and upward social mobility). 

A different picture is seen in some populations in developing countries (Gam et al., 

1987; LHijaszek, 1993). In these countries, secular trends are mainly absent or negative, 

reflecting socio-economic hardship including political disruption, shift to cash crop 

agriculture and the growing of food for export. 
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2.5. Dietary Food Intake And Health of Adolescent Girls 

The causes of socio-economic differentials in the growth of adolescent girls are 

probably multiple. Nutrition and health are certainly the most important factors that 

distinguish a healthy home from a non-healthy home. Therefore, home conditions (e.g., 

quality, quantity and safety of food in the house and care given to health of individuals in 

the house) more directly cause growth differences than do the economic conditions of the 

family. Food intake of individuals in a family reflects to a considerable degree the 

knowledge, awareness and personality of the parents. Minor illnesses cause deterioration 

of growth even among well-nourished children. However, differences appear according to 

the amount of care (including food) given to these illnesses. Thus, the longer duration 

and/or higher incidences of illness are found more in homes with poor nutritional 

knowledge and this usually leads to reduction in growth. 

2.5.1. Dietary intake of adolescent girls 

The requirements for all nutrients increase during adolescence (Gong and Heald, 

1994). Failure to consume an adequate diet during adolescence can potentially retard 

growth and delay sexual maturation. Over-consumption of nutrients can also put 

adolescents at increased risk for chronic disease. Many studies, from developed as well as 

developing countries, have confirmed the inadequacy and/or overconsumption of many 

nutrients by adolescent girls. US studies reported calcium (Albertson et al., 1997; Sargent 

et al., 1994), iron, vitamins A and E, magnesium, zinc and phosphorus deficient intake for 
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adolescents (Sargent et al., 1994; Johnson, 1994). Calcium intake was also found to be 

deficient among Canadian-French adolescent girls in Montreal (Shatenstein and Ghadrian, 

1996). Over consumption of total fat, saturated fat and sodium intake was also reported 

(Johnson et al., 1994; Crawely, 1993). Studies on general dietary practices revealed low 

consumption of vegetables and fhiits, with excessive intakes of fned foods (Strain et al., 

1994; Sargent et al., 1994) and beverages (Guenther, 1986; Anderson et al., 1994). 

Excessive intakes of hamburgers and pastries are also reported (Sargent et al., 1994). 

A study from Shanghai showed an insufficient intake of proteins, calcium, vitamins 

A, Bl, B2 and iron (Cai and Yan, 1990). Calcium and energy deficient intakes were 

observed among Nigerian adolescent girls (Ene-Oblong and Akosa, 1993). Another study 

fi-om Nigeria focused on vitamin B6 consumption found low intakes of vitamin B6 and the 

clinical deficiency rate was up to 34% among adolescent girls (Korede, 1990). Iron 

deficiency was found to be high among Madagascar adolescent girls due to both 

inadequate dietary intake of iron and parasitic infections, such as malaria (Blanchy et al., 

1993). Iodine deficiency was observed to be common among adolescent Indian girls 

(Dodd and Godhia, 1992). 

Studies on socio-economic factors that influence adolescent girls' food 

consumption and the resulting nutritional deficiencies fi'om developing countries are very 

limited. However, studies fi'om developed countries are contradictory. Some have shown 

that socio-economic factors appear to have little effect on adolescent girls' consumption 

of foods (Dumin et al., 1974; Hackett et al., 1984; Shatenstein and Ghaderian, 1996; Barr, 
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1994). Johnson (1994) suggested no significant difiference in adolescent girls' intake 

associated with income level, in part due to U.S. governmental food programs such as 

food stamps. On the other hand, some studies have shown that socio-economic factors can 

influence adolescent girls' intake (Prattala, 1988; McCoy, 1984; Worsley et al., 1993; 

Anderson et al., 1994). In part, differences between studies regarding the effect socio

economic status might be compounded by different definitions and methodologies used in 

evaluation. Schorr et al. (1972) found a marked diversity concerning teenagers' dietary 

intake within a certain socio-economic level. This dietary diversity increased significantly 

with an increase in the mother's and father's occupational level and the mother's 

educational level. Clearly, the need exists for more studies to examine the effect of socio

economic status on adolescent girls dietary intake in developing and developed countries. 

Although eating habits of adolescent girls are not well documented, many studies 

suggest that the adolescent diet is generally poor and lacks essential nutrients. 

Understanding the factors that influence the dietary intake of adolescent girls is important 

because adequate nutrition is essential during adolescence to support growth, which can 

influence the quality of adult health and in turn impact future generations. It has also been 

established that dietary habits developed during this period remain, at least in part, as the 

individual grows to adulthood (Brich, 1987). The diets of tomorrow's adults are formed 

by today's adolescent diet. 

Adolescence is a significant period in the development of dietary habits. This 

period usually involves a shift in food habits fi^om those of childhood to those of adulthood 
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(Bull, 1988). The two key influences on food intake of adolescent girls studied are: 1) 

altered meal patterns (e.g., skipping meals and snacking) and changing food consumption 

(e.g., tea, coffee and alcohol besides foods eaten outside home), and 2) concerns about 

body weight. Many of these features reflect adolescents' need to express their freedom 

and establish themselves as autonomous members in society (Thomas, 1990). Thus, 

teenagers become increasingly in control of what, where and when they eat. 

Simultaneously, adolescence is a time of increased awareness of body shape and size. 

Thirmess is seen as a desirable body shape for women in many western cultures and 

therefore, many adolescent girls restrict their food intake to achieve this goal. Because of 

these potential influences, teenage years might be a period of potential health vulnerability 

(Shepherd and Dennison, 1996). 

2.5.2. Altered meal patterns of adolescent girls (meal skipping and snacking) 

Skipping meals has been found to be very common among adolescent girls fi-om 

developing, as well as fi^om developed countries. The percentage of girls who skip 

breakfast is between 15-60% in many countries. Breakfast was found to be the most 

frequently skipped meal compared to lunch and dinner (Skinner, 1985; Nicklas et al., 

1993; Ene-Bong and Akosa, 1993; Musaiger, 1994; Mausaiger, 1995). Breakfast 

contributes significantly to daily energy and nutrient intake (Nicklas et al., 1993; Morgan 

et al., 1981; Agostoni et al., 1994). Breakfast was also found to have an impact (positive 
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relatioship) on school achievement, particularly among undernourished children students 

(Simeon and Grantham-McGregor, 1989; Powell et al., 1983). 

Adolescent girls are also characterized by frequent snacking (Thomas and Call, 

1973; Truswell and Domton-Hill, 1981; Skinner et al., 1985). Although snacks may 

contribute significant amounts of calories to the daily requirement of adolescent girls who 

skip meals, snacks are usually significantly lower in minerals and vitamins compared to 

proper meals (Nicklas et al., 1993; Skinner, 1985). 

Musaiger (1995) tried to explore the reasons behind meal skipping of adolescent 

girls from Bahrain. These explained their skipping of meals by: late waking, not being 

accustomed to eating breakfast, not being hungry and not liking the foods served for 

breakfast. The same reasons were given by Nigerian adolescent girls (Ene-Obong and 

Akosa, 1993). Some Nigerian adolescent girls reasoned their breakfast skipping as 

follows; breakfast makes them sleepy, and they were watching their weights. Kertesz et al. 

(1992) reported that breakfast was omitted more often when family members did not eat 

together or when there was no one to prepare meals for the girls. Musaiger (1994) also 

found that lunch was the least skipped meal among the Omani adolescent girls and 

suggested that may be because lunch is the main meal in Oman. The meal was not skipped 

as all family members were brought together, and girls were stimulated to join. 

Adolescent girls from higher socio-economic classes in Australia were found to be 

more likely to eat breakfast, and more snacks compared to girls from lower socio

economic classes (O'Dea, 1994). Mcnutt et al. (1997) conducted a recent study on certain 
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dietary practices of U.S. adolescent girls. These dietary practices are eating with TV, 

eating while doing homework and skipping meals. They found that Black girls were more 

than twice as likely as White girls to frequently engaged in these dietary practices, and in 

general these dietary practices decreased with an increase in parents' income and 

education. 

2.5.2.1 Peer and family influences 

Inter-individual variability is due to the fact that adolescents do not make decisions 

about foods in a social vacuum and, they are likely to be influenced by those around them. 

Most research in this area has been focused on the influences of parents and peer. Some 

reports suggest that parents have a significant influence on their children' and adolescents' 

diet (Williams et al., 1993). 

Peer influence and pressure are often considered hallmarks of adolescence. With a 

greater emphasis on group norms during adolescence, peer influence is directed more 

strongly toward attitudes than toward specific behaviors (O'Brian and Bierman, 1988). 

During adolescence, peer influence is particularly powerful in a domain involving apparel, 

friends, and attitudes about social behaviors (Brown et al., 1986). Khan (1981) reported 

that social and external conditions, especially fiiends, become increasingly significant 

influences on food choice during transition through adolescence. Barr (1992) reported that 

one strong predictor of adolescent milk consumption, and generally calcium intake, among 

adolescents, is having fnends who fairly often consume milk. In contrast, research by 
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Williams et al. (1993) found little relationship between an adolescent's actual food choices 

and the perceived choices of his or her friends. 

Parents have a major influence on their child's nutritional practices (Laskarzewski 

et al., 1980; Rossow and Rise, 1994). Kertesz (1992) reported in a study of teenagers 

from Budapest, that 80% of overweight adolescents have at least one obese parent. 

Another study also found that underweight adolescent girls had parents who had 

significantly lower BMI compared to overweight girls (Tienboon et al., 1994). Henderson 

and Woodward (1991) found that regular users of vitamin supplements generally did so 

because of the advice of their parents. Parents may act as role models for dietary 

behaviors, determine food availability within the household and offer exposure to different 

foods. Thus, parents not only influence their children in the early years, but also continue 

to influence them through adolescence and beyond. A study on Tasmanian adolescents 

revealed that better educated parents encouraged food choices in line with dietary 

recommendations (Woodward, 1986). 

Observations about family and peer influence suggest that adolescent girls can 

learn to like health promoting foods if offered, and if peers and parents model optimal 

food choices. 

Understanding the relationship and interactions between an adolescent's food habit 

and her peer and/or parents' influence would help nutrition educators in understanding 

food problems of adolescent girls. 
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2.6. Concerns About Body weight 

In this discussion, data on concerns about body weight of adolescent girls from 

developing countries is very limited. Focus will be first on developed countries, then 

developing countries. 

2.6.1. Developed countries 

In some developed countries and among certain populations, being liked and 

accepted by ones' peer is very important during adolescence. Although personality, social 

skills and academic success appear to play a role in achieving acceptance, physical 

attractiveness has been found to be one of the strongest predictors among adolescent girls 

(Coleman, l961;Zakin, 1983). 

The right kind of body shape is central to the adolescent notion of attractiveness. 

In developed countries, slender, slightly taller females are considered more attractive than 

those with mesomorph or endomorph physiques (Brenner and Hinsdale, 1978; Pomematz, 

1979). 

Models used in mass media may enforce these ideals. Snow and Harris (1986) 

conducted a longitudinal survey using women's and teens' magazines and found that 

models in advertisements were becoming thinner. Similar results were reported by 

Wiseman et al. (1992), in a survey of women's body measurements in Playboy magazine 

and Miss America Contests. 
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Adolescent girls' perceptions of the most attractive body shape combined with the 

images portrayed in the media may contribute to body dissatisfaction and the desire to be 

thinner (George and Krondle, 1983). 

Deviations from the ideal slim body shape are accompanied by social and personal 

consequences. Data on obese adolescent girls suggest this group may respond to the social 

stigma of being undesirable and unattractive. Hendry and Gillies (1978) found significant 

differences in self-esteem between obese adolescents and their non-obese peers. 

Dissatisfaction and desire for thiimess, as well as misperceptions of body weight, have 

been reported in many populations, e.g.. United States (Serdula et al., 1993), Japan 

(Matsuura, 1992), Australia (Tienboon, 1994) and Scotland (Anderson et al., 1994). 

2.6.1.1. Prevalence of dieting and weight reducing behavior 

Changes in body composition that occur during adolescence may contribute to the 

poor body image and concerns regarding body weight perceived by many girls. This state 

of uncertainty may lead to the adoption of many ways to change body shape and/or to 

reduce body weight (Killen et al., 1986; Liftshitz and Mouses, 1988). A large number of 

adolescent girls in developed countries are engaged in some methods of weight reduction 

(Kagan and Squires, 1983; Rosen and Gross, 1987). 

Many studies on the prevalence of dieting or weight reducing behavior among 

adolescent girls have found the number of reported dieters to be much larger than the 
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proportion of actual obese girls (CDC, 1991; Flower, 1989; Frensh and JefFery, 1994; 

Sasson et al., 1995; Frensh et al., 1995). 

Dissatisfaction with body weight was found to increase with age among Australian 

girls (Davis and Fumham, 1986; Salmons et al., 1988). Post-menarcheal girls have a 

poorer body image and a higher level of dieting compared to pre-menarcheal girls (Fabian 

and Thompson, 1989). Major changes in the amount and distribution of fat in the body 

after puberty may explain the higher rates of body dissatisfaction observed in pubertal 

girls. After puberty, females preferentially deposit more fat peripherally and on lower body 

parts (hips, buttocks and thighs), producing a characteristic gynoid pattern of fat 

distribution. Adolescent girls are particularly dissatisfied with their upper thighs, buttocks 

and stomach measurements (Davis and Fumham, 1986; Salmons et al., 1988). 

The literature on the effect of socio-economic status on body image is conflicting. 

Some studies have found that socio-economic status does not relate to body satisfaction, 

dieting or losing weight among adolescent girls (Williams et al., 1986; O'Dea, 1994). 

Other studies indicate that the higher the socio-economic status, the lower the current and 

desired body weight (Dombush et al., 1984; Drewnowoski et al., 1994). 

In developed countries, body weight satisfaction varies among adolescent girls by 

ethnic backgrounds. Rosen and Gross (1987) found that White and Hispanic girls are 

more likely to report weight reducing behavior than Asian or Blacks girls. Serdula et al. 

(1993) has noticed significant differences in body weight perceptions between White and 
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Black adolescent girls. Thus ethnicity can affect self perception and the perception of body 

image (Parker et al., 1995). 

Family and peer can influence decisions about dieting of adolescent girls. O'Dea et 

al. (1996) reported that overweight girls receive more advice to lose weight, to exercise 

more, and to limit their food intake, while underweight girls receive more advice to gain 

weight and to increase their food intake. Girls received most of the advice from parents 

and peers. On the other hand, a significant number of under-weight and normal weight 

girls were being advised they should lose weight and/or told they eat too much. Likewise 

some overweight girls were told to gain weight and/or told they do not eat enough. 

Tienboon et al. (1994) found a strong association between trials to change weight and 

mother's weight. He observed that in contrast to girls who had not attempted to lose 

weight, normal weight adolescent girls, who had tried to lose weight, had significantly 

heavier mothers. Parental encouragement of adolescent girls to diet was found to be 

associated with a wide range of weight loss behavior including the more extreme measures 

(Dixon et al., 1996). 

Rosen and Gross (1987) conducted an in depth examination of weight reducing 

behaviors among high school students. They included a list of eleven different weight 

reducing methods and asked subjects to check the methods that they were using at the 

time of the study. The most common methods used in descending order were: exercise, 

decreasing calories, eliminating snacks/ junk foods/ sweets, skipping meals, fasting, 

appetite suppressants, cutting out certain food groups, eating special foods, using powder 
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mixed food supplements, vomiting and laxative usage. Exercise, not eating between meals 

and keeping busy to avoid eating were the three most popular weight control methods 

practiced among Australian adolescent girls (O'Dea et al., 1996). Serdula et al. (1993) 

also reported that exercise followed by reducing and/or skipping of meals are the two 

most popular methods used to reduce weight among U.S. adolescent girls. Similar 

methods were reported by Worsley et al. (1990) among Australian adolescent girls. 

Our understanding of adolescents' dieting behavior of the U.S. girls was greatly 

enriched by the results of "The Teen Lifestyle Project", a longitudinal project on body 

image, dieting and smoking among adolescent girls. This project was an interdisciplinary 

study using nutritional and anthropological research methods to explore the culture of 

adolescent girls, regarding weight related behavior. Although 44% of girls in this study 

reported to be dieting, only 8.6% of the food records were self-identified by the girls as 

"dieting days" (Nichter et al., 1995). An explanation for the differences between the 

prevalence of self reported dieting compared to the actual dieting days (44% vs. 8.6% 

respectively) is that many girls feel there is cultural pressure to say they are trying to lose 

weight even when they are not actually engaged in a dieting behavior (Nichter et al., 

1994). "The Teen Lifestyle Project" also identified for the first time a large number of girls 

who considered themselves "watchers" as opposed to being dieters or nondieters. 

Watching is used as strategy for maintaining weight and promoting health. These girls who 

watch what they eat, were more likely to consume more fiiiits and vegetables and avoid 

junk foods (Nichter et al., 1995). The "Teen Lifestyle Project" also examined the cultural 
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differences between Afncan American and White girls that lead to interesting differences 

regarding body satisfaction and the ideas of ideal body shape. Seventy percent of Afncan 

American vs. 10% of White girls reported they were satisfied with their body weights. 

Afncan American girls were found to be more flexible than Whites in their ideas of beauty. 

They think more about making "what you have got work for you". This perspective was 

unlike White girls, who were more dissatisfied with their bodies and adhered to a more 

rigid concept of beauty (Parker et al., 1995). Afncan American girls were more accepting 

to a wide range of body sizes. This study suggests that the emphasis on thinness and 

dissatisfaction with body weight may reflect the dominant White culture. Thus, ethnic 

minorities in developed countries may not follow this pattern, and may even be more like 

developing countries. 

2.6.2. Developing countries 

As mentioned earlier, studies on body weight concern of girls fi-om developing 

countries are limited. To my knowledge, there was no detailed study on body image or 

attitudes toward weight and weight changing behaviors. Yet, in many developing counties 

particularly in Afnca, a different view of body weight is projected. In these countries, a 

preference toward plump women is observed, e.g., among the Bushmen in South Afnca 

and the Banyankole in East Afiica (Powdermaker 1960). Among the Banyankole and 

some Nigerian tribes, girls entering adolescence are encouraged to gain weight to prepare 

for marriage (Bryant et al., 1985). Among Kenyans, a preference for plumpness is 
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observed (Fumham and Alibhi, 1983). Powdermaker (1960) suggested that more 

favorable attitudes toward overweight may exist in cultures that currently have or have 

had food scarcity. A Moroccan writer, Al-shaykh (1994) wrote about her suffering from 

being thin and how this was socially less accepted by Moroccans, Egyptians and Lebanese. 

Although this writer is speaking for herself, she reflects how among these populations 

being thin is not desirable among these populations as in Western countries developed 

countries. 

2.7. Nutritional status of Sudanese Adolescent Girls 

In Sudan, a large number of nutritional assessment studies have been conducted. 

Most of these studies have focused on either children and/or pregnant and lactating 

women (e.g., Clwick, 1951, Taha, 1969, Taha, 1977, Elshazali, 1981, El Tom and El Safi, 

1988, El Amin and Gorbler, 1991, Nestle et al., 1992, Fawzi et al., 1995). To my 

knowledge, only one study has been done on the nutritional status of normal adult women 

and men (Sukkar 1976). The methods used in these studies for assessing nutritional status 

included anthropometric measurements, food habits, laboratory tests and clinical signs. 

Most of these studies used either one or two of these methods. No complete study has 

examined specifically the nutritional status of Sudanese adolescent girls. Knowledge about 

the nutritional status of Sudanese adolescent girls comes from those studies focused on 

childhood and up to early adolescence, i.e., 1-14 years of age (Smith and Abdellatif, 1953, 

Yousif and Khatab, 1967, Sukkar et al., 1979, Cederblad and Rahim, 1986). The methods 
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used by these studies were mainly anthropometric measurements. All these studies were 

carried out in semiurban areas near Khartoum except for one study, which was carried out 

in urban Khartoum (Smith and Abdellatif 1953). The resuhs of the urban study revealed 

that the heights of Khartoum adolescent girls (11-14 years old) lie between the 25th and 

the 50th percentiles compared to the NCHS standards and their weights fluctuate around 

the 25th percentiles. On the other hand Sukkar et al. (1979) found that semi-urban girls 

fluctuate between the 5th and 25th percentiles when compared with NCHS standards 

(height and weight). Yousif and Khatab (1967) found that their semi-urban subjects were 

significantly lighter and shorter than the Khartoum adolescent girls. Cederblad and Rahim 

(1985) found that adolescent girls were significantly less than the 50th percentiles of the 

Sweden standards for height and weight. 

Two studies were conducted on the menarcheal age of Sudanese girls. One study 

compared adolescent school girls of lower, middle and higher socioeconomic classes in 

Khartoum (Attallah et al., 1983), and found that menarcheal ages were 14.06 years, 13.85 

years and 13.35 years respectively. A second study, conducted in rural Khartoum, found 

that menarcheal age of girls was 14 years (Sukkar et al., 1980). 

There is no recent data on the nutritional status of adolescent girls fi^om Khartoum. 

The most recent studies were conducted during 1953 (anthropometrics) and 1980 

(menarcheal age) before the accelerated economic deterioration. Studies on food habits of 

Sudanese adolescent girls are limited. In general, studies on Sudanese food intake are 
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limited by the habit that all the family members eat from the same pot (Mustafa et al., 

1978). 

The study described here will fill a significant gap in the data regarding the 

nutritional status of Sudanese adolescent girls. A review of the literature on nutritional 

status of adolescent girls from developing as well as from developed countries suggests 

that the study of the nutritional status of adolescent girls and the influential factors is a 

multifactorial task. Many factors interact leading to a certain nutritional status. These 

factors can be classified into two categories: 

1) Direct factors; 

a. Biological factors (menarche, health and age) 

B. Family and peer influences 

C. Body image and weight concerns 

D. Food habits 

2) Indirect factors (socio-economic status, e.g., parents education and occupation): 

These indirect factors significantly affect all the direct factors. Socio-economic 

status reflects the broad environment in which the girl lives, i.e., the girl's individual food 

behavior depends on the quality, quantity and safety of the food brought home by the 

parents. The amount of food taken from what is available in the home depends on the 

girl's biological state (menarche, health and age), on her family and peer influences, and 

her body image and weight concerns. 
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Addressing all these factors in one study will help understanding how variables 

interact, leading to a certain nutritional status. This study is an attempt to examine the 

determinants of the nutritional status and food behaviors of Sudanese adolescent girls 

addressing multiple factors. Figure 2.4. shows a model developed to study the nutritional 

status of Sudanese adolescent girls. 

SES 

Food Habits 

Family \ 
& Peer T- SES 

Influences / 
and Intentions to 
Change Weight 

SES" Factors 

Body Image 

SES 

A model showing the direct and indirect Factors which will be used to study the 
nutritional status of Sudanese adolescent girls 
Represents indirect factors (socio-economic variables) influencing direct factors (food 
habits, family and peer influence, biological fectors, and body image variables) 
Represents direct variables influencing the nutritional status and/or the intentions of 
the girls to change their weights 

Figure 2.4. 

• 
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CHAPTER 3 

EXPERIMENTAL DESIGN AND METHODS 

The purpose of this study was to describe the nutritional status of Sudanese 

adolescent girls, and to investigate factors that contribute to this nutritional status. The 

study objectives were; 1: To describe the nutritional status of Sudanese adolescent girls. 2. 

To determine some of the factors influencing the nutritional status of the sample 

population, and 3. To explore the factors that might contribute to the intentions of 

Sudanese adolescent girls to change their nutritional status (weight). 

This section is organized as follows; a description of the study site, preliminary 

studies, description of the study population, the research design, the methods used and a 

statistical analysis of results. 

3.1. Site 

3.1.1 Sudan 

Sudan is the largest country in Africa, covering about 1 million square miles, 

between latitudes 4°N and 21°N; and 22°E and 38°E. The population are about 29.420 

million. Life expectancy is estimated to be 50 years (United Nations, 1993). 

Approximately 45% of the population are less than 15 years of age and approximately 

72% is less than 30 years old (Hassan, 1986). Twenty-five percent of the population live 
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in urban areas, 66% in rural areas while 9% are nomads (Moll, 1986). Sudanese belong to 

506 tribes and speak 115 different colloquial languages. These tribes can be classified into 

3 main ethnic groups. The people of Afi-o-Arabian decent inhabit northern and central 

Sudan and form the majority of the population of Sudan. In the East are the Arab tribes, 

and the third group consists of Nilots, Nilohamites and Sudanaides who inhabit the 

southern and some parts of western Sudan. 

Due to many natural, as well as man made disasters, Sudan has been facing an 

economical deterioration in the last fifteen years. Economical deterioration can be detected 

in many ways. Per capita income was slightly less than $800 per year in 1980, decreased 

to $448 in 1988 (World Bank, 1990) and $148 in 1994 (World Almanac, 1995). The 

currency has also been devalued. In 1980 one Sudanese pound (LS) was equal to one 

dollar, now 1500 L.S. are equal to one dollar. The cost of food per person for a minimum 

diet for one day increased from 0.26 L.S. in 1978, to 1.22 L.S. in 1984 (Ananad and Nur, 

1984), 2.55 L.S. in 1986 (Maxwell, 1991) and 200 L.S. in 1995. This amount is too high 

to be secured by a large section of salaries and wage earners. Subsequently, new methods 

of acquisition of money were developed, i.e., corruption, bribes and illegal moonlighting 

(Ananad and Nur, 1984). 

This economical hardship has led to massive migration. In the last 15 years, more 

than 60,000 people have left Sudan annually to look for work outside the country. It is 

estimated that more than 1 million Sudanese are employed abroad. The majority of the 

exmigrants leave the country illegally. Most are qualified workers and professionals 
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(doctors, teachers, technicians, economists, etc.). This migration has resulted in a negative 

impact on the development of the country (Moll, 1986). On the other hand, the exmigrants 

have been helpful to Sudanese living in Sudan. They send money not only to their families 

but also to relatives and friends. Despite all these techniques to increase income, more 

than one third of the population has been estimated to be at risk of developing 

malnutrition. 

Available evidence on Sudan suggests that households respond in varying degrees 

to income and price change. The poor spend more than do the rich on staple crops and are 

more responsive to price changes. Hence adjusting to drought and war induced price and 

income change is harder for poorer households (Teklu et al., 1991). 

3.1.2. Khartoum 

This study was carried out in the capital, Khartoum, the area with the highest 

urban population (76%). In Khartoum, there are more than one hundred public schools for 

boys and girls. There are more than 10 universities and colleges where education is mixed, 

with equal opportunities. The number of girls and boys entering schools or universities is 

equal. Education in public schools and most universities is free. But, education is not 

compulsory. Children in public schools usually enter school between 6 and 8 years of 

age. Pupils are not assigned to grades according to their ages. They are assigned 

according to the time they entered school and to the grades they achieve at the end of each 
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academic year. Most classes have about 40-60 students, and schools have usually 2-10 

channels. 

Along with public schools, there are about ten private schools. Most of these 

schools are mainly for international students (7). Only 3 schools are Sudanese private 

schools. They have been introduced recently. Tuition is expensive at these schools. Rates 

vary from 150,000 to 1 million Sudanese pounds per year per student depending on the 

school and the grade of the student. Only a small number of students can be enrolled in 

these schools. Most private school classes include 20-30 students, usually with two 

channels. Private schools include the basic school (1st grade - 9th grade) along with the 

high secondary grades (1st H. - 3rd H. grade). At the time of this study, these newly 

introduced private Sudanese schools only reached the first high secondary grade. In public 

schools the basic grades are usually separated from high schools. 

Although education in public schools is free, there is no free food provided to the 

students. Breakfast is the only meal eaten at school and students bring it from home or buy 

it at school (sandwiches). Other foods, which are sold in school, include beverages (soft 

drinks, juices and tea), peanuts, seeds (e.g., sunflower, pumpkin, or melon seeds, besides 

our traditional seeds), candies and biscuits. 
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3.2. Preliminary Studies 

3.2.1. The Development of the Questionnaire 

As a starting point in the development of this study, the "Teen Life Style Project" 

questionnaires were used. This project was a longitudinal study of the attitudes and 

behaviors of teenage girls regarding food consumption, dieting behavior and smoking 

(University of Arizona, Department of Family and Community Medicine and Department 

of Anthropology). This study started in 1989 and continued for three years. Data 

collection included questionnaires, interviews and food intake records. This questionnaire 

was originally designed for American adolescent girls. Questions addressed many factors 

that may have never been studied in adolescent girls from developing countries (e.g., body 

weight concerns and dieting behavior). Yet, these factors might have an impact on the 

nutritional status of girls from developing countries. Since I am a Sudanese, I used my 

observations on the Sudanese culture to eliminate and modify some sections of the 

questionnaire. For example, all questions on smoking section were eliminated, because 

smoking is not common among Sudanese adolescent girls. Also, dieting behavior in the 

"Teen Life Style Project" was focused on reducing weight. This section was altered to 

changing weight, since some Sudanese girls care about increasing their weights, while 

others care about reducing it. 

In the summer of 1994,1 went to Sudan to conduct this study. At first, I contacted 

some health and nutrition experts to review the questiormaires (Prof Sami Khalid, 

Pharmacologist; Prof Sayed Dawood, Pathologist; Dr. Ahmed Elsafi, Director of the 
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Traditional Medicine Research Institute; Dr. Amal Sayeed, Physiologist). Several revisions 

were suggested and were incorporated into the questionnaire. For example, questions 

about the usage of some drugs (allergy drugs) by adolescent girls to gain weight were 

included. All the above points helped in developing a framework about the key questions 

for the development of a pilot study. 

3.2.2. The Pilot Study 

The pilot study was done using interviews and the administration of the draft 

questionnaire. Seven adolescent girls (included 6th, 7th, 8th, 9th, 1st H., 2nd H. and 3rd 

H. grades) were separately interviewed by the researcher. All the interviews were informal 

and open ended. General outlines about the factors that may have an impact on adolescent 

girls' nutritional status were asked to allow for the incorporation of additional subjects as 

appropriate (socio-economic status, menarcheal age, health, malaria incidence, family and 

peer influence, food habits, body image and attempts to change weight). After these 

interviews, another questionnaire revision was made. The questionnaire was then reviewed 

by an Arabic linguist and two adolescent girls (notice that the written Arabic (classical 

Arabic) is different from the colloquial spoken one) to develop an easy and simple and 

understandable written Arabic version. The second phase of the pilot study was done after 

some revisions were made. Five revised questionnaires focusing on socio-economic status, 

menarcheal age, health, malaria incidence, family and peer influence, food habits, body 

image and attempts to change weight, were sent to each girl who had been interviewed. 
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These girls were directed to administer this questionnaire to their friends to test the clarity 

and the time needed to complete the questionnaire. After this phase, minor changes were 

made. For example, a direct question concerning the girls' family income was eliminated 

because most of the girls could not answer this question, and 2) a question about vitamin 

supplements use was eliminated because none of the girls used vitamins unless directed by 

a physician. The time needed to fill out the questiormaire was 25-35 minutes. 

3.3. Recruitment And Training Of Field StafT 

University of Khartoum, Faculty of Education, Department of Home Sciences 

(Nutrition) was contacted to help recruit three nutrition graduate students to help in this 

study. They were given lectures about the study, and trained to give instructions to the 

study population about how to fill out the questionnaire. They also learned the use of 

equipment and measurement techniques by practicing on each other. Calculation of 

measurement error and discussions on the importance of quality control procedures were 

stressed. 

3.4. Study Population 

The study population was urban adolescent girls living in central Khartoum. The 

study design was a cross-sectional survey. Seven hundred-sixty seven adolescent girls 

participated. Healthy adolescent school girls ages 11-18 years were selected through 

their schools. Schools were randomly selected: 
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1) One basic public school and another public high secondary school (IstH, 2ndH and 

3rdH school grades). Grades included were 5th, 6th, 7th, 8th, 9th, 1st H., 2nd H., and 3rd 

H. school grades (507 students). 

2) Two private schools. Grades included were 6th, 7th, 8th, and 1st H. school grades (260 

students). Since most of the students in private schools had started school between age 4 -

6 years, the number of students age 11, the starting age in this study, was very small in 

grade 5. Hence, the starting grade in private schools was chosen to be the sixth grade. 

Subjects were selected from public and private schools to provide a comparison of two 

distinct socio-economic classes. Only the families of students coming from higher socio

economic classes usually attend private schools because the fees are quite expensive. 

However, children of higher socio-economic families also attend public schools. 

3.4.1. Informed consent 

Letters were sent to schools to obtain permission to arrange suitable times to 

conduct this study. An introduction about the objectives of the study was given to each 

class. Confidentiality was assured by asking the students not to write their names. 

Sudanese students were not familiar with such studies and questionnaires, and the fact that 

this was not an exam was stressed to enhance the possibility that they were relaxed in 

filing out the questionnaires. 
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3.5. Data Collection 

Two types of data collection were used: 1) Anthropometric measurements, and 2) 

questionnaire data. All data collection occurred during normal class times (2 periods of 

classes, a total of 80 minutes) with participants in their usual class room seating 

arrangement. From the pilot study, 45 minutes was calculated as the time needed to 

complete the questionnaire. The time needed for anthropometric measurements was 10 

minutes. The time needed for an introduction about the study and questionnaire instruction 

was about 20 minutes. First, students were provided with the questionnaire to assess their 

socio-economic status, menarcheal age, health, malaria incidence, family and peer 

influences, food habits, body image and attempts to change weight. Afterwards, 

anthropometric measurements were completed to determine nutritional status. A copy of 

the questionnaire is shown in Appendix A. 

3.5.1. Nutritional Status Assessment (Anthropometric Measurements) 

To measure past and present, nutritional status of students, the following 

anthropometrics were taken; 

3.5.1.1. Weight 

Weight was measured with a portable beam scale. Scales were re-zeroed and 

checked v^th known weights each time they were moved. Subjects were weighed without 

shoes, and since Sudan is very hot, especially during the summer, students were wearing 
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light school uniforms. Each student stood on the scale with weight equally distributed over 

both feet, then the scale was read to the nearest 0.1 kg. 

3.5.1.2. Height 

A stadiometer-type arrangement against a vertical wall, was used to measure 

height. Subject stood with heels together, their backs touched the backboard of the 

stadiometer and their heads were in the Frankfort horizontal plane during the 

measurement. While the subject inhaled deeply and the scapulae and buttocks touched the 

backboard, the head board was firmly positioned on the top of the head and read to the 

nearest 0.1 cm. 

3.5.1.3. Body mass index (BMI) 

Body mass index was calculated for each subject using the formula; 

BMI = Weight (Kg)/Height(m^) 

3.5.1.4. Weight, height and BMI 2^scores 

Since reference data on weight and height for the Sudanese population are not 

available, weights and heights were converted to weight for age Z-scores and height for 

age Z-scores, respectively, relative to the U.S. National Center for Health Statistics 

(NCHS) standards. Z-scores were used to evaluate the nutritional status of the study 

population compared to the U.S. reference population. 
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BMI Z-scores were also obtained for each age group and were smoothed using the 

LMS method (Cole, 1990). Because the distribution of BMI (wt/ht^) was sometimes very 

skewed, depending on ages, the Z-scores and percentiles could not be calculated from the 

mean and standard deviation assuming a normal distribution. In addition, the amount of 

skewness in the distribution usually changes with age. The LMS method takes these 

features of the data into account. It uses a separate power transformation of wt/ht^ for 

each age to make the percentiles as close to normal distribution as possible. The formula is 

Z = 1/S loge (Q/M) 

Where Z is the Z-score, S is the coefficient of variation, Q is the observed wt/ht^, M is the 

median. 

3.5.1.5. Underweight, normal and overweight categories 

The girls were grouped into three categories: underweight, normal and 

overweight. Weight categories were defined in terms of BMI Z-score using the NCHS 

reference population. Underweight was defined as body mass index equal to or less than 

the -1.0 Z-score; normal weight was any BMI Z-score greater than -0.9 and less than 1.0; 

overweight was any BMI Z-score greater than or equal to 1.0. 

3.5.2 Questionnaire Data 

Each girl was asked to complete a questionnaire (Appendix A). Most of the 

questions were multiple choice type. The rest of the questions were open ended. Girls 
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were asked to report their school, grade, date of birth, place of residence and tribe besides 

the main questions listed thereafter. 

3.5.2.1. Menarcheal age 

Menarcheal age was used as an indicator of the girls' maturation. Menarcheal age 

was assessed using the Status Quo Method (Marshall and Tanner, 1986). This method 

uses dichotomous responses, (Yes/No), for whether a girl has experienced menarche or 

not. Then logit analyses were performed using dichotomous data. 

The girls were also asked about when they attained menarche to calculate pubertal 

age (years since menarche). 

3.5.2.2. Health 

Health was measured using two variables. Sudanese conception of health is mainly 

focused on how frequently they get sick. Therefore, asking the girls to evaluate their 

health was used as a detector of how frequently the girls get sick. The second question 

asked how frequently they get malaria. 

3.5.2.3. Food habits 

The food habits data focused on seven variables. These variables were: morning 

snacks before going to school, breakfast sandwich, foods eaten along with the sandwich. 
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consumption of tea, soda, and peanuts, and the frequency with which participants usually 

skip meals. 

3.5.2.3.1. Morning snack 

Girls were asked to report what they ate in the morning before going to school 

(usually between 6 am - 7 am). Next, calorie estimations were approximately calculated 

using standard Sudanese values (e.g., a cup of tea equals 50 calories, juice equals to 150 

calories, tea with milk equals 150 calories and so on) (Appendix B). 

3.5.2.3.2. Breakfast from where 

Breakfast is eaten at school in the form of a sandwich, breakfast is usually eaten 

between 9-10 am. Sandwiches bought at school are made of either broad bean, chick peas 

or cheese. Breakfast brought from home can include more varieties (e.g., beans, peas, 

cheese, eggs, meats, salad, jam). Girls were asked to report what they usually have for 

breakfast, and whether they brought their breakfast from home, or bought it at school, or 

both, or if they did not eat breakfast. 

3.5.2.3.3. What the girls eat with breakfast 

Girls were asked to report what they usually eat besides the breakfast sandwich 

(e.g., candies, soda, tea). These supplements are usually bought at the school. 
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3.5.2.3.4. Tea, soda, and peanuts and seed consumption 

Girls were asked to report how many cups of tea, glasses of soda, and 1/2 cups of 

peanuts and seeds they usually consume per week or day. 

3.5.2.3.5. Skipping of breakfast 

Girls were asked to report how frequently they skipped breakfast (never, rarely, 

once a month, once a week or always). 

3.5.2.4. Socio-economic characteristics 

Six variables were chosen to indicate the socio-economic characteristics of 

students. Each student was asked about the highest level of education completed by her 

parents, her father's job, her mother's job, whether her father owns a car or not, and 

whether her mother drives a car. 

3.5.2.4.1. Education of the parents 

Girls were provided with the following categories as marking down the highest 

education level attained by her father and mother: Less than high school, completed high 

school, completed technical school, one to three years in college, completed college and 

completed graduate school categories. In addition to all these categories there was another 

category for the girls who did not know the highest level of education completed by their 

father and/or mother ("I am not sure" category). 
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3.5.2.4.2. Parents occupation 

Girls were asked to report their parents' occupations in their own words. 

Afterwards, fathers' occupations were then categorized into the following categories: 

Professional (physicians, engineers, judge, professors, etc.), managers, businessmen, 

bankers, government employees, army oflBcers, school teachers, retired, technical workers 

and laborers. 

Although girls reported the exact occupations of their mothers, the number of 

mothers who worked was less than 20%. Therefore, only dichotomous categories 

(Yes/No) were used for the analysis, i.e., whether the mother worked. 

3.5.2.4.3. Parents and cars 

"Father owns a car" and "mother drives", were also dichotomous variables, 

(Yes/No). 

3.5.2.5. Body image 

Body image questions focused on the girl's perception of her body, and 

satisfaction with her body weight. 
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3.5.2.5.1. Perceived body weight and height 

Girls were asked to report whether they thought their body weights were too thin, 

thin, just about right, a little bit heavy or too heavy. Also, the girls perceived height was 

reported (I am too short, a little bit short, just about right, a little bit tall and too tall). 

3.5.2.5.2. Body weight satisfaction 

Questions about body weight satisfaction included whether the girl liked her body 

weight or not, and if she did not like it, why she thought her body was this way. Girls were 

also asked to check the specific body parts (hips, thighs, stomach, waist, arms, breasts, 

legs, all the body, nothing) where they want to lose or gain weight on them. 

3.5.2.5.3. Trials to change weight 

These questions were focused on how often the girls tried to change (gain or lose) 

their weight and the methods they used. Each girl was asked about if she ever tried to 

change her weight, how frequently she had tried in the last year and whether she was 

trying to change her weight at the time of the study or not (gain or lose). 

3.5.2.6. Peer influences 

Three variables were used; whether the girls were aware of their best friend's 

weight, their best friend's trials to change weight, and how frequently weight is a topic of 

conversation among friends. 
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3.5.2.7. Family influences 

Family influences were assessed through six variables. These variables were 

parents' weight estimated by the girls, parents nagging about the girls' food intake, family 

advice to the girls to change their weights, parents' encouragement when girls wanted to 

change their weights, and parents' trials to change their own weights 

3.5.2.7.1. Estimated weight of parents 

Girls were asked to describe their mothers' and fathers' body masses (just right, 

thin, too thin, heavy, or too heavy). 

3.5.2.7.2. Parents' nagging about the girls' food intake 

In these questions, girls were asked whether their parents nagged about the quality 

and/or the quantity of the food they ate. 

3.5.2.7.3. Parents' advice and encouragement when the girls wanted to change weight 

Girls were asked if any one of their family members advised them to change their 

weight and how their parents usually acted when girls wanted to change their weights. 

3.5.2.7.4. Parents trials to change own weights 

Girls were asked to report if their fathers or mothers ever tried to change their 

weights and why (medical vs. other reasons). 
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3.6. Data Management And Analysis 

Data were entered using Epi-Info (Centers for Disease Control version No. 6) 

Further data analyses were accomplished using Stata program (Stata Statistical Software, 

1995). Data were initially screened to assess the presence of outlying and potentially 

erroneous outliers. In addition, histograms of all variables were examined to assure that 

the selected statistical methods were appropriate. Moreover, descriptive correlations and 

dependency analyses were done to determine which variables were relatively independent 

of the others, and which were highly predictable from the others. Four very significant 

outcomes appeared from the initial analysis. First, differences in ages in each grade (might 

be up to 4 years difference within each grade and in general private school girls were 

younger than the public school girls) and the differences between the public and private 

schools with regard to the grades used (5th, 6th, 7th, 8th, 9th, 1st H., 2nd H., and 3rd H. 

grades vs. 6th, 7th, 8th, 9th and 1st grades respectively) lead to a focus on the students' 

age groups rather than on their grade level. Second, private school girls in the ages 15 

years and above were very few. Third, attending private schools was highly correlated 

with all high socio-economic characteristic. This association was detected using 

correlations between the type of school and socio-economic characteristics. Multiple 

logistic regressions predicting schools from socio-economic characteristics were used. It 

was found that all socio-economic characteristics were very strong predictors of the type 

of the school. These significant preliminary analyses lead us to consider the schools 

separate categories so that confounding factors related to schools could be minimized as 
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much as possible. Most of the comparisons performed in this study were either comparing 

between schools (adolescent girls, ages 11-14 years, from public schools vs. private 

schools) or between age groups (adolescent girls from public schools, ages 11-14 vs. older 

adolescent girls from public schools, age 15-18). Fourth, it was found that all girls from 

both schools belong to 92 different Sudanese tribes. Approximately half of the girls (52%) 

belong to three tribes. These tribes are Gaaleen, Shawayga and Danagla (main tribes of 

Northern Sudan). The rest of the tribes were from all over Sudan. There were no 

statistical differences between the three main tribes regarding all the variables used in this 

study. Statistical analyses between the rest of the tribes were not performed because the 

number of the girls in each tribe was very small (1-17). Although there might be some 

cultural differences between tribes who reside in their original places, to my knowledge 

there may be a little or no cultural differences between tribes living in JChartoum for a long 

time. People who reside in Khartoum for a long period usually inhabit in central 

Khartoum, unlike newcomers who usually reside in rural Khartoum. All schools selected 

for this study were from central Khartoum. There were also no ethnic differences between 

girls from private and public schools. 

Mean, standard deviations, percentages, student /-test, chi square, log rank test, 

correlation coefficient (pearson's r), multiple regression and multiple logistic regression 

were the primary statistical analyses used (the significance level used is p<.0.05 unless 

otherwise mentioned). Statistical analysis will be discussed below in details by the research 

Specific Aims: 
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3.6.1. Specific Aim I 

Description of the nutritional status of Sudanese adolescent girls 

Means and standard deviations were used to describe weights, heights and body 

mass index (BMI) of public and private school girls by age. Student /-test was used to 

evaluate the degree of difference between the two schools. 

Mean BMI Z-scores were also calculated and differences between schools were 

evaluated using student /-test. Girls were categorized according to their BMI Z-scores 

into underweight, normal and overweight categories as described above, chi square was 

used to evaluate differences between schools. 

Anthropometric variables (weight, height and BMI) were also described in relation 

to the U.S. reference populations using medians and percentiles plotted in graphs. 

BMI Z-scores and Height Z-scores were all served as the basis for the final 

statistical analysis regarding Specific Aims 2 and 3. 

3.6.2. Speciflc Aim 2 

Determining factors that influenced the nutritional status of the sample population 

Two main factors were developed fi"om the literature: 1) direct factors that include 

food habits, and family influences in addition to biological factors (age, menarche, and 

health). 2) Indirect factors, which are socio-economic factors. To determine significant 

factors influencing the nutritional status of Sudanese adolescent girls (anthropometric Z-

scores), the statistical analysis of this section is done through 3 steps: 
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3.6.2.1. Step No.l 

Frequencies of all the direct factors and the indirect factors were calculated by 

school and age groups. Chi square analyses were performed to detect differences between 

schools and age groups. 

3.6.2.2. Step No.2 

Correlations among anthropometric Z-scores (height, weight and BMI) were 

performed. Weight correlated highly with BMI, subsequently, only BMI and height Z-

scores were used in the coming analyses. 

Correlations between direct and indirect factors were done and correlations 

between anthropometric Z-scores vs. direct and indirect factors were performed. 

3.6.2.3. Step No.3 

Multiple regressions were used to determine significant predictors of the BMI and 

height Z-scores (dependent variable). At first, direct factors that showed a correlation with 

BMI and height Z-scores in step No. 2. were incorporated to the model. Then, indirect 

factors were added to the model to measure colinearity (to detect whether the introduction 

of the indirect variable to the model shows any independent significance on the Z-BMI and 

Z-height or change any of the direct variables significantly) to show any changes of 

indirect factors with direct factors and thus determine how these factors predict 
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anthropometric Z-scores (nutritional status of girls). The purpose of this is to see through 

which direct factors indirect factors influence the nutritional status (Appendix C). 

3.6.3. Specific Aim 3 

Factors affecting the intentions of the girls to change their weights 

Factors in Specific Aim 3 include: biological variables, body image, peer and family 

influences, BMI Z-scores and the socio-economic characteristics. All these factors were 

used to predict girls who tried to change their weights from those who never tried. 

Logistic regressions were used to predict factors influencing the girls' intentions to change 

their weight. The steps followed in Specific Aim 3 are: 

3.6.3.1. Step No. 1 

Family and peer influences, body image, and attempts to change weight variables 

are described by the girls' weight status. At first, girls were categorized into three areas 

according to their weight status (underweight, normal and overweight). Next, each one of 

the factors listed above was described by age and school for each weight category 

separately, using chi squares. 
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3.6.3.2. Step No. 2 

All factors listed above were again individually described, using chi squares by 

weight to detect differences in family and peer influences, body image and attempts to 

change weight, as the girls' weight status change. 

3.6.3.3. Step No. 3 

Logistic regression was used to identify the variables that predicted whether a girl 

had tried to change her weight, and separately for gain and lost. The independent variables 

included peer and family influences, body image and Z-BMI scores, menarche, and health, 

in addition to socio-economic characteristics. The efifect of each variable was observed 

when added one at a time to the muhiple logistic regression model to establish which 

independent variable per se and especially which socio-economic variable shows a 

significant colinearity with other variables that strongly predict the girls' intentions to 

change their weights. The purpose of this is to see through which direct factors and 

indirect factors influence the nutritional status (Appendix C). 

3.7. Trouble Shooting During The Statistical Analysis 

Responses to the questions about parents' education (indicate the highest level 

completed by your father and mother) lead to many missing data. Many girls were not sure 

about their parents' education and answered this question by "I am not sure". To reduce 

possible bias associated with this moderate response rate, two types of analyses were 
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used. First, logistic regression was used to predict socio-econoniic characteristics, which 

might be associated with whether the girls knew their parents education or not. Fathers' 

education was not found to be significantly associated with any socio-economic 

characteristics. However, knowing mothers' education was found to be strongly predicted 

by fathers' education and mother drives, lead to the development of two multiple 

regression models to predict anthropometric Z-scores. The first one included all variables. 

The second included all variables except parents' education. Then comparisons between 

the two models were made. No significant differences were detected, which lead to the 

conclusion that there is no apparent bias regarding missing data concerning parents' 

education. Those girls who knew their parents' education could represent those who did 

not know. 

Physical activity assessment (home activities, exercise, time spent in watching TV 

and time spent in studying or reading) included a significant amount of missing data. This 

was mainly because girls found it very difficult to quantify the time spent on these 

activities and because the time spent on these activities varies from day to day. The 

existence of this significant amount of missing data lead to the exclusion of physical 

activity measurements fi"om the study. 
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CHAPTER 4 

RESULTS AND ANALYSIS 

This study was designed to describe the nutritional status of Sudanese adolescent 

girls and to investigate some of the factors that might contribute to this nutritional status. 

The participants of this study were Sudanese adolescent student girls attending private and 

public schools. The nutritional status was estimated using weight, height and body mass 

index (kg/m^). The results of this study were categorized into three main sections 

according to Specific Aims: 

Aim I: Description of the nutritional status of Sudanese adolescent girls. 

Aim 2: Determining factors influencing the nutritional status of the sample population. A 

model was developed to study the nutritional status of these girls. This model was 

influenced by the following factors: 

a. Factors directly influencing the nutritional status of the girls (biological 

factors, family influences and food habits) 

b. Factors indirectly influencing the nutritional status (socio-economic 

characteristics). 

First, analyses were centered on describing these direct and indirect factors. 

Multivariate analyses were then used to investigate the importance of the direct factors, 

(biological factors, family influences and food habits), in determining the nutritional status 
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of this population. Finally, indirect factors (socio-economic characteristics) were examined 

to determine possible interactions with these direct factors. 

Aim 3: Determining the factors influencing the intentions of the girls to alter their 

nutritional status (body image, family and peer influences, socio-economic characteristics 

and anthropometric measurements). 

All tables and figures given refer to the Specific Aim to which they relate, e.g.. 

Table 4.1.1. is the first table to chapter 4, relating Specific Aim 1. 

4.1. Description ofThe Nutritional Status ofSudanese Adolescent Girls 

Five hundred-seven girls fi"om public schools, and 260 girls from private schools 

participated in this study. They belong to ninety-two tribes, the highest numbers were 

found to belong to the Jaaleen, Shawaigah and Danagla tribes. Their ages ranged from 11 

to 18 years. Table 4.1.1, lists the number of girls from public and private schools by age. 

Older adolescent girls (15-18) from private schools were very few for several reasons: 

First, the age at which girls enter private schools is significantly lower than that allowed in 

public schools (4-6 versus 6-8 years). Second, private schools starting from first grade 

have been recently introduced in the Sudan. The highest grade in private schools at the 

time of this study was the 10th grade, compared to the 12th grade in public schools. Thus, 

the results and analysis of this population were categorized into three groups: 
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1) Young public school girls, ages 11-14 years (YPUSGs); 2) Young private school girls, 

ages 11-14 years (YPRSGs); and 3) Older public school girls, ages 15-18 years 

(OPUSGs). 

Table 4.1.1. Number of Sudanese adolescent girls in the study 
by schools and age groups 

Age group 
Private schools Public school Total 

11-11.9 years 49 23 72 

12-12.9 years 101 64 165 

13-13.9 years 66 38 104 

14-14.9 years 44 54 98 

lS-15.9 years - 89 89 

16-16.9 years - 114 114 

17-17.9 years - 79 79 

18-18.9 years - 46 46 

Total 260 507 767 

1 

Data for mean height, weight and body mass index (BMI) by age are 

shown in Tables 4.1.2., 4.1.3. and 4.1.4., respectively. Heights of YPRSGs were not 

significantly different from YPUSGs, except in the age group 12-12.9 years. Beyond this 
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age, differences were not significant (Table 4.1.2.)- Weight and BMI were significantly 

lower among YPUSGs compared to their private school counterparts (p<0.00l). These 

differences declined somewhat for girls between 14-14.9 years of age, but were still 

significant (p < 0.05) (Tables 4.1.3. and 4.1.4.). 

Table 4.1.2. Heights (Mean ±SD) for public and private school 
adolescent girls by age 

Age 
Public school Private school 

11-11.9 years 145.00 T 
6.62 

146.73 T 
7.45 

12-12.9 years * 148.65 T 
6.89 

152.59 T 
7.72 

13-13.9 years 156.47 T 
5.57 

157.53 T 
7.55 

14-14.9 years 158.65 T 
7.22 

158.31 T 
7.24 

15-15.9 years 159.71 T 
5.53 

16-16.9 years 160.40 T 
5.09 

17-17.9 years 160.75 T 
5.50 

18-18.9 years 161.84 T 
5.53 

* Public and private sc lool girls differ significantly by 
student's /-test p<0.001 



Table 4.1.3. Weights (mean ± SD) for public and 
private school adolescent girls by age 

Age 
Public school Private school 

11-11.9 years* 35.24 T 
6.66 

43.43 T 
11.20 

12-12.9 years' 38.29 T 
9.37 

46.92 ? 
12.81 

13-13.9 years * 44.28 T 
8.67 

51.67 T 
14.20 

14-14.9 years" 50.17 T 
11.44 

53.93 + 
10.86 

15-15.9 years 51.22 T 
10.16 

16-16.9 years 52.34 T 
8.58 

17-17.9 years 53.03 T 
9.29 

18-18.9 years 52.28 T 
8.24 

' Public and private school giris differ significantly by 
student's /-test p<0.001 

** Public and private school girls differ significantly by 
student's /-test p<0.05 
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Table 4.1.4. Body mass index (mean + SD) for public 
and private school adolescent girls by age 

Age Public school Private school 

11-11.9 years' 16.73 T 
2.79 

20.00 T 
4.24 

12-12.9 years * 17.14 T 
3.17 

19.98 T 
4.70 

13-13.9 years * 18.08 T 
3.43 

20.68 T 
4.86 

14-14.9 years'' 19.86 T 
4.11 

21.47 T 
3.88 

15-15.9 years 20.09 T 
3.93 

16-16.9 years 20.38 T 
3.48 

17-17.9 years 20.56 T 
3.69 

18-18.9 years 
19.93 + 
2.86 

* Public and private school girls differ significantly by 
student's Mest p<0.001 
'' Public and private school girls differ significantly by 
student's /-test p<0.05 

Median heights, weights and BMI by age were plotted including the 25th and the 

50th percentile values for the U.S. reference population (NCHS) in Figures 4.1.1., 4.1.2. 
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and 4.1.3., respectively. Although it seems that both YPRSGs and YPUSGs lie between 

the 25th and the 50th percentiles, OPUSGs show better heights compared to their younger 

counterparts particularly at age 18, at which age their heights equal to the NCHS 50th 

percentile (Figure 4.1.1.). 
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Figure 4.1.1. Heights (median) for public and private school adolescent girls vs. the US reference 
population (NCHS) 
The number of girls for each Sudanese data point is 44-165; NCHS25th and 50th percentiles are 
the US reference population. 
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Median weights of the YPRSGs fluctuate above and below the 50th percentile of 

the NCHS population, while both YPUSGs and OPUSGs fluctuate above and below the 

25th percentile (Figure 4.1.2). 
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Figure 4.1.1. Weights (median) for public and private school adolescent girls vs. the US reference 
population (NCHS) 
The number of girls for each Sudanese data point is 44-165; NCHS25th and SOth percentiles are 
the US reference population. 
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Median BMI of YPRSGs is above the NCHS 50th percentile, while that of YPUSGs and 

OPUSGs are around the 25th percentile (Figure 4.1.3). 
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Figure 4.1.1. BMI (median) for public and private school adolescent girls vs. the US reference 
population (NCHS) 
The number of girls for each Sudanese data point is 44-165; NCHS25th and 50th percentiles are 
the US reference population. 

The NCHS standard classifications for underweight, normal and overweight were used. 

BMI Z-scores below or equal to -I.O, classified as underweight, are approximately 

equivalent to or less than the 15th percentile; while those +1 or greater are classified as 

overweight, at or above the 85th percentile; measurements of Z-scores between -1.0 and 

1.0, classified as normal weight, are approximately equivalent to a range between the 15th 
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and 85th percentiles. In this sample, 29% and 17% of young public and private school 

girls, respectively, were underweight, while 12% and 23% of YPUSGs and YPRSGs were 

overweight. No significant differences were detected when comparing YPUSGs with older 

public school girls (OPUSGs) (Table 4.1.5). 

Table 4.1.5 The number (percent) of underweight, normal and over weight 
adolescent girls by school and age groups 

Public school 
15-18 years 

Public school 
11-14 years * 

Private school 
11-14 years * 

Total 

No. (%) No. (%) No. (%) No. (%) 
Underweight 
BMI/age 
Z-score <=-l 

75 
(23) 

53 
(29) 

43 
(17) 

171 
(22) 

Normal weight 
BMI/age 
Z-score between 
-0.9 to 0.9 

211 
(64) 

105 
(59) 

156 
(60) 

472 
(62) 

Overweight 
BMI/age 
Z-scores >= I 

42 
(13) 

21 
(12) 

61 
(23) 

124 
(16) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

"Public school (11-14 years) vs. private school (11-14) significantly different 
X^=16 .12 ,  p<  0 .001 ,  d f=  2  

Table 4.1.6 shows the mean anthropometric Z-scores of girls using the NCHS as a 

reference population. Weight and BMI Z-scores of private school girls were significantly 

higher than that of the public school girls (p<0.001). Differences between the two schools 

on height Z-scores were less than that of weight and BMI, but were still significantly 

existent (p<0.05). 



Table 4.1.6. Anthropometric Z-scores (mean ± SD) for 
public and private school adolescent girls 

Public school Private school 

Weight/age' 
Z-score -0.529 tO.889 -0.105 Tl.139 

Height/age ** 
Z-score -0.440 + 0.938 -0.246 T 1.062 

Body Mass 
Index/age * 
Z-score 

-0.296 T 1.004 +0.291 + 1.117 

* Public and private sc lool girls differ significantly by 
student /-test p< 0.001 

'' Public and private school girls differ significantly by 
student /-test p< 0. 05 

4.2. Factors Influencing The Nutritional status of Sudanese Adolescent Girls 

4.2.1. Direct factors 

4.2.1.1. Menarcheal age 

The number of girls who have attained menarche by age and by school are shown 

in Table 4.2.1.1. Average age at menarche was calculated using probit analysis. YPRSGs 

mean menarcheal age was 13.189 compared to 13.436 years for the PUSGs, which is a 

difference of 3 months. When differences were measured statistically using the log rank 

test, no significant differences were detected between the two school categories. 
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Table 4.2.1.1. Number of menstruating Sudanese girls and ages at menarche 
by school and age group 

Public school Private school 

Total 
No. 

No. 
menstruated 

% 
menstniated. 

Total 
No 

No 
menstniated 

% 
menstruated 

11-11.9 years 23 I 4.35 49 0 0 

12-12.9 years 64 6 9.38 101 18 17.82 

13-13.9 years 38 14 36.84 66 26 39.39 

14-14.9 years 54 32 59.26 44 33 75 

14-15.9 years 89 84 94.38 12 12 100 

16-16.9 years 114 114 100 

Age at 
menarche 
(mean ± SD) 

13.436 ± 1.227 13.186 ± 1.303 

However, when comparing the percentages of girls who experienced menarche before age 

15 significant differences appears. Thus, only 59% of the public school girls had 

experienced menarche before age 15, as compared to 75% of the private school girls had. 

Figure 4.2.1.1. shows the sigmoid curves indicating the percentages of PRSGs and PUSGs 

who had experienced menarche for successive year-of-age intervals. 
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Figure 4.2.1.1. Percentage of girls who reached menarche by schools and age groups. 

4.2.1.2. Health perceptions 

The Sudanese population health perceptions estimate is a good indicator for how 

frequently the girls get sick. Table 4.2.1.2. shows no significant differences neither 

between YPRSGs and YPUSGs, nor between YPUSGs and OPUSGs. 

— Public school 

-^Private school 

— Public school 

-^Private school 

— Public school 

-^Private school 

—J 1 
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Table 4.2.1.2 Perceived health and frequency of malaria of 
Sudanese adolescent girls 

Public school 
15-18 years 

Public school 
11-14 years 

Private school 
11-14 years 

Total 

No. (%) No. (%) No. (%) No (%) 

Perceived health 
Excellent 81 

(25) 
62 

(35) 
108 

(42) 
251 

(33) 
Good 115 

(35) 
59 

(33) 
81 

(30) 
255 

(33) 
Fair 126 

(38) 
54 

(30) 
69 

(27) 
249 

(32) 
Poor 6 

(2) 
4 

(2) 
2 

(1) 
12 

(2) 
Total 328 

(100) 
179 

(100) 
260 

(100) 
767 
(100) 

Incidence of malaria 
Never 88 

(27) 
70 

(39) 
63 

(24) 
221 

(29) 
< 1/ year 112 

(34) 
50 

(28) 
101 

(39) 
263 

(34) 
> 1/ year 128 

(39) 
59 

(33) 
96 

(37) 
283 

(37) 
Total 328 

(100) 
179 

(100) 
260 

(100) 
767 
(100) 

'Public school (11-14 years) vs. public school (15-18) significantly different 
(p<0.05), X^= 8.2, p< 0.001, df = 3 

''Public school (11-14 years) vs. private school (11-14) significantly different 
(p<0.005) ,  X^= 11.9,  p< 0.001,  df=3 
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The incidence of malaria was significantly higher (p<0.005) among the YPRSGs compared 

to YPUSGs, and significantly higher (p<0.05) among the OPUSGs compared to YPUSGs 

(Table 4.2.1.2.). 

4.2.1.3. Family influences 

Family influences on the girls were measured using three variables. These variables 

include; girls' estimate of their father and mother weight and parents talking about what 

the girls eat. In the two young categories in the two schools, there were no significant 

differences when comparing their estimates of their fathers' weight. On the other hand, 

OPUSGs estimated more fathers being either underweight or overweight when compared 

to the YPUSGs' estimates. 

The mother weight estimate was significantly different between the young school 

girls (p<0.001). Sixteen percent of the YPUSGs estimated their mothers' weight as 

underweight, compared to only 5% of the YPRSGs. Also, significant differences were 

found between YPUSGs and OPUSGs. Twelve percents of OPUSGs estimated their 

mothers' weight as overweight compared to only 4% of the YPUSGs. 

Higher proportions of parents of the YPRSGs comment about their girls' food 

intake compared to the YPUSGs (p<0.05). Fewer parents of YPUSGs nag about their 

girls' food intake compared to their older counterparts (32 vs. 42%) (Table 4.2.1.3) 
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Table 4.2.1.3 Family influences on Sudanese 
adolescent giris by school 

Public school 
15-18 years 

Public school 
11-14 years 

Private school 
11-14 years 

Total 

No (%) No. (%) No. (%) No. (%) 

Fathers' weight (girls estimate) 
Under weight 160 

(49) 
74 

(41) 
81 

(31) 
315 

(41) 

Normal weight 97 
(30) 

87 
(49) 

140 
(54) 

324 
(42) 

Overweight 71 
(21) 

18 
(10) 

39 
(15) 

128 
(17) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Mothers' weight (girls estimate) 
Underweight 26 

(8) 
29 

(16) 
12 

(5) 
67 

(9) 

Normal weight 264 
(80) 

144 
(80) 

235 
(90) 

643 
(84) 

Overweight 38 
(12) 

6 
(4) 

13 
(5) 

57 
(7) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Family nag about the girls food 
No 189 

(58) 
122 

(68) 
145 

(56) 
456 

(59) 

Yes 139 
(42) 

57 
(32) 

115 
(44) 

311 
(41) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Public school (11-14 years) vs. public school (15-18) significantly different 
"=(p<0.001) ,  X^=23.9,  df=3 "= (p<0.001) ,  X^= 17.4,  df= 3 
'=(p<0.05), X^=5.4, df= 1 

Public school (11-14 years) vs. private school (11-14) significantly different 
• '=  (p<0.001) ,  X^= 17.5,  df  = 3 '=  (p<0.05) ,  X^= 6.8,  df= 1 



4.2.1.4. Food habits 

Food habits included in this study were: morning snacks, source of breakfast, 

foods accompanying their breakfast sandwich, beverages including tea and soda, peanut 

and seed consumption, and breakfast skipping. 

Morning snacks are eaten by girls before they go to school. This usually include 

tea or milk, or milk with tea, in addition to biscuits, cakes or bread, or juice. Morning 

snacks of YPRSGs are significantly different fi^om those of YPUSGs. More YPRSGs eat 

nothing in the morning compared to YPUSGs (11% vs. 5% respectively). Also more 

YPUSGs drink milk with tea along with eating something else, compared to YPRSGs 

(56% vs. 39% respectively). More OPUSGs drink only tea in the morning and a lesser 

percentage of them drinks milk with tea along with something else, when compared to 

YPUSGs. 

Breakfast is usually eaten at school, usually in the form of a sandwich either 

bought fi-om school or brought fi^om home. Sandwiches bought at school are usually made 

of broad beans, chick peas {Falqfel) or white cheese (very expensive). Breakfast from 

home can include more varieties and is usually larger. Sandwiches from school as reported 

by the girls, are 68% chick peas, 48% broad beans and 31.2% white cheese. Sandwiches 

fi"om home are reported as being 65% white cheese, 20% egg, 12% broad beans, 10% 

chick peas, 8% meat, 6% salads, 15% jam or tahnyia (consist mainly of sesame and 

sugar). Significantly higher numbers of YPRSGs bring their breakfast fi'om 



Table 4.2.1.4.1. Morning snacks, breakfast and eating habits of 
Sudanese adolescent girls (1-3) 

Public school 
15-18 years 

Public school 
11-14 years 

Private school 
11-14 years 

Total 

No. (%) No. (%) No. (%) No. (%) 
Morning snacks *''' 
Nothing 22 

(7) 
8 

(5) 
27 

(11) 
57 

(7) 

Tea 86 
(26) 

22 
(12) 

19 
(7) 

127 
(17) 

Milk with tea 136 
(41) 

49 
(27) 

112 
(43) 

297 
(39) 

Milk with tea + 
another item 

84 
(26) 

100 
(56) 

102 
(39) 

286 
(37) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Breakfast from where 
Do not eat 
breakfast 

4 
(1) 

0 
(0) 

3 
(1) 

7 
(1) 

Get it from school 155 
(47) 

56 
(31) 

25 
(10) 

236 
(31) 

Some days from 
school, others home 

31 
(10) 

26 
(15) 

11 
(4) 

68 
(9) 

From home 138 
(42) 

97 
(54) 

221 
(85) 

456 
(59) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Eat something with breakfast 
No 273 

(83) 
117 

(65) 
189 

(73) 
579 

(75) 
Yes 55 

(17) 
62 

(35) 
71 

(27) 
188 

(25) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Public school (11-14 years) vs. public school (15-18) significantly different 
'= (p<0.001), X^= 58.2, df = 9 ''= (p<0.001), X^= 15.6, df = 3 
= =(p<0.001), X^=20.8, df= 1 

Public school (11-14 years) vs. private school (11-14) significantly different 
' '=  (p<0.001) ,  X^= 38.5,  df  =  9 '=  (p<0.001) ,  X^= 56.3,  df= 3 
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home compared to YPUSGs (85% vs. 54% respectively). Significantly fewer girls brought 

their breakfast from home among the OPUSGs compared to the YPUSGs. 

Table 4.2.1.4.2. Morning snacks, breakfast and eating habits of 
Sudanese adolescent girls (2-3) 

Public school 
15-18 years 

Public school 
11-14 years 

Private school 
11-14 years 

Total 

No. {%) No. (%) No. (%) No. (%) 

Tea 
< lAVeek 45 

(14) 
43 

(24) 
47 

(18) 
135 

(18) 

lAVeek 10 
(3) 

2 
(1) 

10 
(4) 

22 
(3) 

1/Day 110 
(34) 

60 
(34) 

90 
(35) 

260 
(34) 

2/Day 136 
(41) 

58 
(32) 

106 
(41) 

300 
(39) 

> 2/Day 27 
(8) 

16 
(9) 

7 
(2) 

50 
(6) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Soda' 
< lAVeek 127 

(39) 
79 

(44) 
58 

(22) 
264 

(35) 
lAVeek 52 

(16) 
18 

(10) 
47 

(18) 
117 

(15) 
1/Day 149 

(45) 
82 

(46) 
155 

(60) 
386 

(50) 
Total 328 

(100) 
179 

(100) 
260 

(100) 
767 

(100) 

'ublic school (11-14 years) vs. public sc lool (15-18) signi; icantly different 
'=(p<0.05), X^= 11.5, df=4 

Public school (11-14 years) vs. private school (11-14) significantly different 
'•= (p<0.05), X^= 14.6, df = 4 •== (p<0.001), X^= 26.1, df = 4 



Table 4.2.1.4.3. Morning snacks, breakfast and eating habits of 
Sudanese adolescent girls (3-3) 

Public school 
15-18 years 

Public school 
11-14 years 

Private school 
11-14 years 

Total 

No. (%) No. (%) No. (%) No. (%) 

Peanuts and seeds 
< lAVeek 53 

(16) 
57 

(32) 
73 

(28) 
183 

(24) 

lAVeek 77 
(23) 

17 
(9) 

81 
(31) 

175 
(23) 

3AVeek 94 
(29) 

45 
(25) 

76 
(29) 

215 
(28) 

1/Day 104 
(32) 

60 
(34) 

30 
(12) 

194 
(25) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Skipping breakfast 
Never 112 

(34) 
105 

(59) 
104 

(40) 
321 

(42) 

1/Month 156 
(48) 

48 
(27) 

101 
(39) 

305 
(40) 

2/Month 11 
(3) 

4 
(2) 

4 
(2) 

19 
(2) 

1/Week 22 
(7) 

7 
(4) 

17 
(6) 

46 
(6) 

> lAVeek 27 
(8) 

15 
(8) 

34 
(13) 

76 
(100) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Public school (11-14 years) vs. public school (15-18) significantly different 
'=(p<0.001), X^=28, df=3 ''=(p<0.001), X^=30.7, df=4 

Public school (11-14 years) vs. private school (11-14) significantly different 
= =(p<0.001) ,  X^=48.4,  df=3 "  = (p<0.005) ,  X^= 16,  df=4 
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Along with the sandwiches some girls can also buy more foods at school (soda, 

seeds, juice, candies, traditional snacks....etc.). No significant differences were found 

between the two young categories fi^om the two schools. However, significant lower 

number of OPUSGs bought sandwich supplements compared to YPUSGs (17 vs. 35%, 

respectively) (Table 4.2.1.4.1.). 

The number of times the girls drink tea was shown to be significantly lower 

(p<0.05) among YPUSGs compared to OPUSGs. 

Soda drinking was significantly higher (p<0.001) among YPRSGs compared to 

YPUSGs (Table 4.2.1.4.2.). No significant differences were found between the YPUSGs 

and OPUSGs. On the other hand, peanuts and seed consumption by the YPUSGs was 

significantly higher (p<0.001) than that of the YPRSGs. Peanuts and seeds are cheaper 

than soda. 

Skipping of breakfast was significantly different between YPUSGs and YPRSGs 

(p<0.005). Older girls fi-om public schools seem to skip their breakfast at a greater 

fi-equency (p<0.001) when compared to YPUSGs (Table 4.2.1.4.3.). 

4.2.2. Indirect factors (Socio-economic ctiaracteristics) 

A variety of indicators have been developed to characterize the socio-economic 

status of the girls. These included: the fathers' education level, his occupation and whether 

he owns a car or not; the mothers' education level, whether she works, and whether she 

drives a car. 
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Table 4.2.2.1. Socio-economic status of Sudanese 
adolescent girls' parents by school (1-2) 

Public school Public school Private school Total 
15-18 {'ears 11-14 )^ears 11-14 years 
No. (%) No. (%) No. (%) No. (%) 

Education of the father * 
< High school 77 

(27) 
38 

(30) 
4 

(2) 
119 

(19) 

Completed high 
school 

106 
(38) 

48 
(37) 

35 
(15) 

189 
(30) 

Completed 
university 

97 
(35) 

43 
(33) 

188 
(83) 

328 
(51) 

Total 280 
(100) 

129 
(100) 

227 
(100) 

636 
(100) 

Father's Job'' 
Professional 33 

(11) 
15 

(10) 
98 

(39) 
146 

(20) 

Manager 11 
(4) 

4 
(3) 

26 
(10) 

41 
(6) 

Banker 6 
(2) 

3 
(2) 

9 
(3.5) 

18 
(3) 

Government 55 18 15 88 
employer (18) (12) (6) (12) 
Business man 95 

(30) 
59 

(40) 
91 

(36) 
245 

(34) 

In the army 16 
(5) 

3 
(2) 

7 
(3) 

26 
(4) 

Retired 15 
(5) 

8 
(5) 

1 
(0.5) 

24 
(3) 

School teacher 23 
(7) 

11 
(7) 

4 
(1.5) 

38 
(5) 

Technical work 35 
(11) 

18 
(12) 

1 
(0.5) 

54 
(8) 

Labor 23 
(7) 

10 
(7) 

0 
(0) 

33 
(5) 

Total 312 
(100) 

149 
(100) 

252 
(100) 

713 
(100) 

Public school (11-14 years) vs. private school (11-14) significantly different 
'=(p<0.001), X^= 101.3, df=2 ''=(p<0.001), X^= 110.3, df=3 
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The education level of the YPRSGs' fathers was significantly different fi-om the 

YPUSGs (p<0.001). A higher number of educated fathers were reported by YPRSGs 

(83% vs. 33% completed university), whereas, more less-educated fathers were reported 

by YPUSGs. Thirty percent vs. 2 % of the fathers of the YPUSGs and YPRSGs, 

respectively, did not complete high school. The YPUSGs' fathers' level of education did 

not differ significantly fi^om that of the OPUSGs'. 

Thirty-nine percent of the fathers of the YPRSGs hold a professional job 

(professors, physicians, engineers, judges., .etc.) compared to only 10% of YPUSGs. Less 

than 5% of the fathers of YPRSGs does technical work, while 19% of the fathers of the 

YPUSGs work as laborers or do technical work (Table 4.2.2.1.). Again, no significant 

differences were found when comparing young and old public school girls. 

Fathers of 95% of YPRSGs' own a car, while only 28% of the YPUSGs' fathers 

have a car. Although there are no differences detected between young and old public 

school girls regarding the fathers' education and job, significantly more of the OPUSGs 

reported that their fathers own cars compared to the fathers of the young girls (Table 

4.2.2.2.). 

The education of the mothers of the YPRSGs was significantly different fi-om that 

of the YPUSGs. Fifty-one percent of YPUSGs' mothers did not complete high school, 

while only 10% of the YPRSGs' mothers did not. On the other hand, 36% and 10% of the 

mothers of YPRSGs and YPUSGs completed university, respectively. The number of 
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Table 4.2.2.2. Socio-economic status of Sudanese 
adolescent girls' parents by school (2-2) 

Public school 
15-18 years 

Public school 
11-14 years 

Private school 
11-14 years 

Total 

No. (%) No. (%) No. (%) No. (%) 

Father own a car 
No 172 

(52) 
129 

(72) 
13 

(5) 
314 

(41) 
Yes 156 

(48) 
50 

(28) 
247 

(95) 
453 

(59) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Education of the mother 
< High school 160 

(58) 
62 

(51) 
21 

(10) 
243 

(40) 

Completed high 
school 

100 
(36) 

47 
(39) 

112 
(54) 

259 
(43) 

Completed 
university 

17 
(6) 

13 
(10) 

74 
(36) 

104 
(17) 

Total 277 
(100) 

122 
(100) 

207 
(100) 

606 
(100) 

Mother works 
No 273 

(83) 
150 

(84) 
212 

(82) 
635 

(83) 

Yes 55 
(17) 

29 
(16) 

48 
(18) 

132 
(17) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Mother drives'' 
No 308 

(94) 
174 

(97) 
182 

(70) 
664 

(87) 
Yes 20 

(6) 
5 

(3) 
78 

(30) 
103 

(13) 
Total 328 

(100) 
179 

(100) 
260 

(100) 
767 

(100) 
Public school (11-14 years) vs. public school (15-18) significantly different 

'=(p<0.001), X^= 18.5, df=l 

Public school (11-14 years) vs. private school (11-14) significantly different 
'•= (p<0.001), X^= 217, df = 1 '= (p<0.001), X^= 72.4, df = 2 
"'=(p<0.001), X^=51.2, df=2 
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mothers of YPRSGs, YPUSGs and OPUSGs who work was not statistically different. The 

type of jobs held by the mothers of the girls reported for all schools (public and private) 

were 33% teachers, 26% government employee, 14% professionals, 8% business women, 

9% laborers, 4% retired, 4% midwives, and 2% managers. Most of the professional 

mothers were reported by the YPRSGs, and all laborers and midwives were reported by 

the YPUSGs. 

Thirty percent of YPRSGs' mothers drive cars while less than 3% of the PUSGs 

mothers knows how to drive (Table 4.2.2.2.). No significant differences were found 

between old and young public school girls concerning socio-economic characteristics of 

the mother. 

Table 4.2.2.3. shows the correlations among all socio-economic variables (father 

Father 
has a car 

Father 
education 

father 
job 

Mother 
drives 

Mother 
education 

Mother 
works 

School 

Father 
has a car 

1.00 

Father 
education 

0.44* 1.00 

Father 
job 

0.37* 0.47* 1.00 

Mother 
drives 

0.26* 0.20* 0.23* 1.00 

Mother 
education 

0.35* 0.59* 0.37* 0.30* 1.00 

Mother 
works 

0.00 0.11* 0.05 0.08 0.32* 1.00 

School 0.53* 0.48* 0.47* 0.35* 0.48* 0.02 1.00 

*?< 0.05 
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owns a car, mother drives, mother's education, father's education, father's job, mother's 

work and girls' school). All of these variables correlate significantly with each other 

except for the mothers' work. Mothers' work does not correlate with the fathers' owning 

a car, fathers' job, mother driving or type of school. The strongest correlation was found 

between the fathers' education and the mothers' education. Again, private schools appear 

to correlate highly with higher socio-economic characteristics. 

4.2.3. Correlations of socioeconomic characteristics (indirect factors) with biological, 

family influences and food habits (direct factors) 

4.2.3.1. Parents education 

Among the YPUSGs, mother's education correlates positively with health, parents 

nagging about what the girls eat, morning snacks and breakfast fi-om home and correlates 

negatively with tea consumption, reported incidence of malaria and age. Similarly, among 

the OPUSGs mother's education level correlates positively with morning snacks, breakfast 

from home and tea consumption, father's estimated weight and breakfast and negatively 

with menarche. However, among the YPRSGs, mother's education correlates positively 

only with mother's estimated weight, while it correlates negatively with age, menarche, 

incidence of malaria and tea consumption (Table 4.2.3.1) 

Among the YPUSG, father's education correlates positively with health, mother 

estimated weight, parents nagging about what the girls eat, breakfast from home, and soda 
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Table 4.2.3.1. Correlation of parents education with biological, 
family influences variables and food habits 

Mother educat ion Father education 
Pub. sch. 
15-18 yrs 

Pub. sch. 
11-14 yrs 

Priv. sch. 
11-14 yrs 

Pub. sch. 
15-18 yrs 

Pub. sch. 
11-14 yrs 

Priv. sch. 
11-14 yrs 

Bioloeical variables 
Age -0.08 -0.19* -0.17* -0.19* 0.01 0.01 

Menarche -0.10* -0.08 -0.18* 0.01 -0.01 -0.07 

Health 0.00 0.12* -0.02 -0.01 0.18* 0.02 

Malaria -0.09 -0.19* -0.13* -0.07 -0.07 -0.05 

Family influences variables 
Father's 
weight 

0.11* -0.02 0.06 0.04 0.04 -0.01 

Mother's 
weight 

0.02 0.05 0.13* 0.03 0.16* 0.04 

Parents nag 
about girls 
food intake 

0.09 0.13* O.Ol 0.03 0.20* -0.01 

Food habits 
Morning 
snacks 

0.13* 0.19* -0.07 -0.01 0.06 -0.12* 

Breakfast 
from where 

0.20* 0.25* 0.08 0.19* 0.19* 0.06 

With 
breakfast 

0.12* -0.07 0.06 -0.05 -0.02 0.01 

Tea -0.11* -0.18* -0.17* -0.09 -0.14* -0.03 

Soda 0.09 0.04 0.06 -0.05 0.11* 0.01 

Peanuts 
and seeds 

-0.05 -0.07 -0.09 -0.04 -0.04 -0.17* 

Skipping 
breakfast 

-0.01 0.04 0.10* 0.00 0.03 -0.08 

*p<0.05 
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consumption, while it correlates negatively with tea consumption. On the other hand, 

among YPRSG, father's education correlates negatively with morning snacks and peanuts 

and seed consumption. Among the OPUSGs it correlates positively with breakfast from 

home and negatively with the girl's age (Table 4.2.3.1.). 

4.2.3.2. Parents occupation 

Among the YPUSGs, father's occupation correlates positively with menarche, 

mother estimated weight, eating more than a sandwich for breakfast and negatively with 

malaria incidence reports. In contrast, the YPRSGs father's occupation only correlates 

with tea consumption (negatively). Among the OPUSGs, father's occupation correlates 

positively with father's estimated weight and breakfast from home, and negatively with tea 

consumption (Table 4.2.3.2). 

The occupation (whether the mother works or not) of the YPUSG's mothers 

correlates positively with all the variables of family influences (fathers' and mothers' 

estimated weights and parents nagging about the girls' food intake). Mother's work status 

also correlates positively with soda and negatively with tea consumption. Among the 

YPUSGs, mother's work correlates negatively only with age among the YPRSGs. Among 

the OPUSGs, mother's work correlates positively with peanuts and seed consumption and 

negatively with heakh (Table 4.2.3.2.). 
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Table 4.2.3.2. Correlation of parents occupation with biological, 
family influences variables and food habits 

Fatherjob Mother works 
Pub. sch. 
15-18 yrs 

Pub. sch. 
11-14 yrs 

Priv. sch. 
11-14 yrs 

Pub. sch. 
15-18 yrs 

Pub. sch. 
11-14 yrs 

Priv. sch. 
11-14 yrs 

Biological variables 
Age -0.09 -0.05 0.01 0.03 -0.03 -0.14* 

Menarche 0.03 -0.10* 0.04 -0.01 0.01 -0.07 

Health 0.09 0.09 0.00 0.13* 0.05 0.03 

Malaria 0.00 -0.14* -0.06 0.01 0.01 0.08 

Family influences variables 
Father's 
weight 

0.10* 0.06 0.02 -0.01 0.17* -0.05 

Mother's 
weight 

0.08 0.14* 0.08 -0.09 0.13* -0.08 

Parents nag 
about giris 
food intake 

0.00 -0.01 -0.07 0.03 0.16* 0.04 

Food habits 
Morning 
snacks 

0.09 0.04 -0.06 0.05 -0.04 -0.03 

Breakfast 
from where 

0.17* -0.05 0.09 0.05 0.09 -0.09 

With 
breakfast 

0.00 0.11* -0.06 0.08 0.06 -0.07 

Tea -0.12* -0.06 0.21* 0.06 -0.11* -0.06 

Soda -0.02 0.04 0.00 -0.07 0.14* 0.02 

Peanuts 
and seeds 

0.01 -0.07 -0.03 0.15* 0.02 0.03 

Skipping 
breakfast 

0.01 0.07 0.02 -0.04 0.00 0.05 

*p<0.05 
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Table 4.2.3.3. Correlations of Parents and cars with biological, 
family influences variables and food habits 

Mother drives Father own a car 
Pub. sch. 
15-18 yrs 

Pub. sch. 
11-14 yrs 

Priv. sch. 
11-14 yrs 

Pub. sch. 
15-18 yrs 

Pub. sch. 
11-14 yrs 

Priv. sch. 
11-14 yrs 

Biological variables 
Age -0.04 0.02 0.01- -0.10* 0.06 0.09 

Menarche 0.03 -0.04 0.07 0.02 0.11* -0.01 

Health 0.04 0.12* 0.10* 0.04 0.13* 0.02 

Malaria -0.01 0.05 -0.17* -0.06 0.00 0.06 

Family influences variables 
Father's 
weight 

0.04 0.08 -0.03 0.01 -0.06 -0.06 

Mother's 
weight 

0.04 -0.03 0.02 0.14* -0.06 -0.05 

Parents nag 
about girls 
food intake 

-0.01 0.10 0.13* -0.01 0.08 0.03 

Food habits 
Morning 
snacks 

-0.03 0.00 0.04 0.06 0.08 0.07 

Breakfast 
from where 

0.02 -0.19* 0.07 0.16* 0.06 -0.06 

With 
breakfast 

0.02 0.09 0.05 -0.05 -0.03 0.10* 

Tea -0.03 -0.03 0.11* 0.02 0.10* 0.05 

Soda 0.19* 0.05 0.14* O . l l *  0.06 0.04 

Peanuts 
and seeds 

0.00 0.08 -0.17* 0.02 0.24* -0.03 

Skipping 
breakfast 

0.01 0.06 0.16* 0.03 0.17* -0.02 

*p<0.05 
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4.2.3.3. Parents and cars 

Among the YPUSGs fathers' ownership of a car correlate positively with 

menarche, health, tea and peanuts and seed consumption. Within the YPRSGs car 

ownership only correlates with breakfast from home (positively). On the other hand, 

among the OPUSGs, father ownership of a car correlates positively with mother estimated 

weight, breakfast from home and soda consumption, and negatively with the girls' age 

(Table 4.2.3.3). 

Among the YPUSGs, "mother drives a car" correlates positively with health and 

parents nagging about the girls' food intake, and negatively with breakfast from home. 

Among the YPRSGs, it correlates positively with health, parents nagging about the girls' 

food intake, and tea and soda consumption, and negatively with malaria incidence and 

peanuts and seed consumption. Mother drives correlates only with soda consumption 

among OPUSGs (Table 4.2.3.3). 

4.2.4. Correlations of anthropometric measurements to the direct and indirect 

factors 

Correlations among the anthropometric measurements (as Z-scores of weight, 

height and BMI) were found to be 0.08 for Z-height and Z-BMI, 0.38 for Z-height and Z-

weight and 0.89 for Z-weight and Z-BMI. The high correlation between Z-BMI and Z-

weight lead to the consideration of using only one of these variables. As a more 
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comprehensive indicator of the nutritional status of adolescent girls, BMI was chosen to 

be used over weight. Therefore, all future analyses focus on height and BMI. 

4.2.4.1 Correlations of anthropometric measurements to socio-economic 

characteristics (indirect factors) 

As shown in Table 4.2.4.1., Z-scores for height do not appear to correlate 

significantly with any socio-economic characteristics except when mothers of the girls 

know how to drive a car. On the other hand, Z-scores for BMI significantly correlates 

with all socio-economic characteristics, except for the mother having an occupation. 

Table 4.2.4.1. Correlations of socio-economic variables with 
anthroppometric measurements 

Father 
has a car 

Father 
education 

Father 
job 

Mother 
drives 

Mother 
education 

Mother 
works 

School 

Z-scores 
for 
height 

0.04 0.01 0.09 0.13* 0.04 0.02 0.09 

Z-scores 
for BMI 

0.26* 0.19* 0.16* 0.13* 0.14* -0.07 0.26* 

*p<0.05 

4.2.4.2 Correlation's of anthropometric measurements to direct factors 

4.2.4.2.1. Biological variables 

As shown in Table 4.2.4.2. age appears to positively correlate with the Z-BMI of 

YPUSGs and negatively with the Z-BMI of OPUSGs. No significant correlations were 
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Table 4.2.3.3. Anthropometric Z-scores correlation with biological. 
family influences variables and food habits (1-2) 

Z-body mass index Z-height 
Pub. sch. 
15-18 yrs 

Pub. sch. 
11-14 yrs 

Priv. sch. 
11-14 yrs 

Pub. sch. 
15-18 yrs 

Pub. sch. 
11-14 yrs 

Priv. sch. 
11-14 yrs 

Biological variables 
Age -0.13* 0.13* -0.06 0.14* 0.14* -0.6 

Menarche 0.10* 0.34* 0.25* 0.04 0.38* 0.23* 

Health 0.26* 0.25* 0.30* 0.06 0.05 0.16* 

Malaria -0.09 -0.08 -0.06 -0.03 -0.01 0.00 

Family influences variables 
Father's 
weight 

-0.02 0.09 0.08 -0.04 0.12* -0.01 

Mother's 
weight 

0.26* 0.19* 0.11* -0.02 0.15* 0.02 

Parents nag 
about girls 
food intake 

-0.07 -0.16* -0.03 -0.04 -0.14* 0.04 

Food habits 
Morning 
snacks 

0.00 -0.06 -0.16* 0.13* -0.04 -0.08 

Breakfast 
from where 

0.07 -0.10* -0.13* -0.03 -0.16* 0.07 

With 
breakfast 

0.04 -0.05 -0.05 0.01 -0.03 -0.01 

Tea 0.01 -0.02 -0.12* 0.01 -0.08 0.04 

Soda -0.05 -0.14* 0.00 -0.06 -0.08 0.03 

Peanuts and 
seeds 

-0.06 -0.08 0.00 0.07 -0.10* -0.04 

Skipping 
breakfast 

0.02 0.14* 0.05 0.01 0.04 -0.03 

*p< 0.05 
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found for YPRSGs. Z-height correlates positively with age among both YPUSGs and 

OPUSGs. No significant correlations were found among the YPRSGs. 

Menarche and Z-BMI correlate positively in all schools in all categories, while Z-

height correlates positively with menarche only among young school girls, from public and 

private schools. 

Health perception correlates positively with Z-BMI in all categories, but correlates 

with Z-height only among YPRSGs. Malaria incidence does not correlate with any 

anthropometric Z-scores in any categories. 

4.2.3.2.2. Family influences variables 

The estimate of the fathers' weight only correlates positively with Z-height among 

the YPUSGs, while the mothers' weight estimate correlates with all Z-BMI scores in both 

schools. Z-height correlates with mothers' weight estimate only for YPUSGs. Parents 

nagging about the girls' food intake correlates negatively with Z-BMI and Z-height among 

YPUSGs (Tables 4.2.4.2.). 

4.2.4.2.3. Food habits 

Consumption of morning snacks correlates negatively with Z-BMI among 

YPRSGs, and positively with Z-height among OPUSGs. Bringing breakfast from home 

correlate negatively with Z-height among YPUSGs and among both YPUSGs and 

YPRSGs with Z-BMI. Tea consumption correlates negatively with Z-BMI among 
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YPRSGs. While soda drinking correlates negatively with Z-BMI among YPUSGs. 

Peanuts and seed consumption correlates negatively with Z-height in YPUSGs and 

breakfast skipping correlates positively with Z-BMI among the YPUSGs (Tables 4.2.4.2). 

4.2.5. Regression models predicting the nutritional status of Sudanese adolescent 

girls 

Multiple regression models were used to predict the height and BMI Z-scores of 

the girls. First, direct predicting variables (biological variables, family influence variables 

and food habits variables) will be introduced to the model to predict the combination of 

direct variables that significantly predict Z-height and Z-BMI scores of the girls. Then 

indirect variables (socio-economic variables) were introduced to the models to pinpoint 

those socio-economic variables that have the greatest colinearity with the direct variables 

(i.e., to detect through which direct variables the indirect variables work in predicting the 

nutritional status). If there were some indirect variables that were found to be significant 

independent predictors, this shows that these variables work through some other direct 

variable, which the study did not include. 

To reduce the effect of confounding factors, subjects were categorized into 3 

categories by the type of school and age groups to reduce the effect of confounding 

factors. Tables 4.2.5.1.-4.2.5.5. show all the significant variables directly predicting the 

nutritional status (Z-BMI and Z-height). Figures 4.2.5.1.- 4.2.5.5. were developed to 

show variables that directly and indirectly strongly predict nutritional status. The inner 
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circle represents the nutritional status of the girls. The middle circle represents the direct 

variables. The continuos thin line arrow represents the significant direct variable, 

predicting the nutritional status. The outer circle of the model represents indirect factors. 

The dotted arrow represents significant colinearity between the indirect (in the outer 

circle) and the direct variable (in the middle circle). The thick bold line arrow represents 

indirect variables (in the outer circle) independently and significantly predicting the 

nutritional status. Appendix C. provides regression equations (tables) supporting the 

relation of indirect variables with direct variables. 

4.2.5.1. Z-BMI of young public school girls (YPUSGs) 

Table 4.2.5.1. shows factors predicting the BMI Z-scores of YPUSGs. The 

Table 4.2.5.1. Multiple regression model predicting body mass index z-scores 

Independent variables 
CoefHcient and 
Std.Err 

t P 

Father has a car 0.268 T 0.144 1.865 0.065 

Menarche 0.698 T 0.141 4.940 0.000 

Health 0.323 T 0.075 4.294 0.000 

Mother estimated 
weight 

0.419 T 0.145 2.893 0.004 

Soda -0.172 T 0.074 -2.313 0.022 

Intercept =-0.711 t 0.325 
R-square = 0.26 
F = 12.23 
Signiflcance of F = 0.000 
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strongest predictors of BMI Z-scores in this group were menarche and health followed by 

mothers' estimated weight and soda consumption (negatively). When socio-economic 

variables were introduced to the model, the "father owns a car" variable was found to be a 

significant predictor of the girls' Z-BMI but did not affect any other direct variable. 

Although the father owns a car variable significance level (p-value in the regression model) 

is more than 0.05, when introduced to the model, it significantly improved the R-square of 

the regression model. Fathers' and mothers' education level and fathers' job were not 

strong predictors of those girls' Z-BMI scores. However, these variables showed a 

significant colinearity with menarche and mothers' estimated weight. Fathers' job also 

Figure 4.2.5.1. Model showing direct and indirect variables predicting Z-BMI of young public 
school girls [(all relationships are positive unless othenvise mentioned (-)]. 

*' Represents indirect variables (in the outer circle) which showed colinearity with direct 
variables (in the middle circle) 

• Represents direct variables (in the middle circle) which are significant predictors of the 
Z-BMI of young public school girls (in the inner circle) 

» Represents indirect variables (in the outer circle) which are significant independent 
predictors of the Z-BMI of young public school girls (in the inner circle) 

Father Father Job 

Father 

Nutritional Status 
Z-BMI YPUSG' 

Mother \ Fathei 
Estimated j Edu< 
Weight y j 

Fathen Menarche 
, Job \ • 

Health Mother 
Educ/^ Mother.. 

^ Educ. Father 
Job 
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showed a significant relation to soda consumption. Figure 4.2.5.1 shows indirect variables 

(socio-economic status variables) in the outer circle and direct variables (middle circle) 

predicting Z-BMI of young public school girls (Figure 4.2.5.1). Appendix C. tables 4.2.5.1 

a-c. shows the changes in the regression that result from of introducing mothers' 

education, fathers' education and fathers' job to the regression model respectively. 

4.2.5.2.2^B1VII of young private school girls (YPRSGs) 

Table 4.2.5.2. shows that among all the direct variables introduced to the 

regression model, menarche and health were the strongest positive predictors of Z-BMI of 

those girls. On the other hand, age, morning snacks and breakfast from home were the 

strongest negative predictors of the Z-BMI. 

Table 4.2.5.2. Multiple regression model predicting body mass index 
Z-scores of young adolescent girls (11-14 years) 

from private schools (n= 260) 

Independent variables 
Coefficient and 
Std.Err 

t P 

Age -0.285 T 0.076 -3.736 0.000 

Menarche 0.840 T 0.165 5.102 0.000 

Health 0.324 T 0.077 4.213 0.000 

Morning snacks -0.065 T 0.023 -2.820 0.005 

Breakfast from where -0.435 T 0.172 -2.525 0.012 

Intercept =3.171 t 1.010 
R-square = 0.22 
F = 14.10 
Significance of F = 0.000 
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The socio-economic variable that related significantly to these variables was mothers' 

education. This variable influenced health and morning snacks and breakfast fi^om home. 

No other socio-economic variable had any significant eflfects on Z-scores and did not 

strongly influence any of the direct variables. Figure 4.2.5.2 shows indirect variables 

(socio-economic status variables) in the outer circle and direct variables (middle circle) 

predicting Z-BMI of young private school girls. Appendix C. table 4.2.5.2. shows the 

changes in the regression as a result of introducing mothers' education to the regression 

model. 

Mother Education 

Snacks (-) Source (-) 

Nutritional Status 
-.ZzBW YPRS^ 

Health Age Mother 
Menarche Educ. 

Figure 4.2.5.2. Model showing direct and indirect variables predicting Z-BMI of young private 
school girls [(all relationships are positive unless otherwise mentioned (-)]. 

^ Represents indirect variables (in the outer circle) which showed colinearity with direct 
variables (in the middle circle) 

• Represents direct variables (in the middle circle) which are significant predictors of the 
Z-BMI of young public school girls (in the inner circle) 
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4.2.5.3. Z-BMI of old public school girls (OPUSGs) 

As shown in Table 4.2.5.3, most of the direct variables that significantly predicted 

the Z-BMI scores for old public school girls were similar to those predicted for young 

public school girls Z-BMI. These direct factors were health, mothers' estimated weight 

and menarche. The socio-economic variable that was found to be a significant independent 

predictor of Z-BMI was again the father owns a car variable. Fathers' education, mothers' 

education and fathers' job variables showed strong colinearity with both health and 

menarche. Fathers' education also related to with mothers' estimated weight. Figure 

4.2.5.3 shows indirect variables (socio-economic status variables) in the outer circle and 

direct variables (middle circle) predicting Z-BMI of old public school girls. Appendix C. 

table 4.2.5 .3 a-c, shows the changes in the regression as a result of introducing mothers' 

education, fathers' education and fathers' job to the regression model respectively. 

4.2.5.3. Multiple regression model predicting body mass index Z-scores 
of old adolescent girls (15-18 years) 

from public schools (n= 328) 

Independent variables 
Coefllcient and 
Std.Err 

t P 

Father has a car 0.307 T 0.105 2.933 0.004 

Menarche 0.875 T 0.423 2.700 0.039 

Health 0.289 T 0.063 4.558 0.000 

Mother estimated 
weight 

0.505 T 0.119 4.236 0.000 

Intercept =-3.679 t 0.509 
R-square =0.16 
F = 15.20 
Significance of F = 0.000 
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Father 
Ca-Father 

Job _ 
Mother 

Menarche 
Nutritional Status 
Z-BMI OPUSG"^ 

Mother \ 
Estimate^ Father 
Weight/ Educ. 

Father--y 
Educ. —• Health 

Mother. 
Educ. 

Father Job 

Figure 4.2.5.3. Model showing direct and indirect variables predicting Z-BMI of young private 
school girls [(all relationships are positive unless otherwise mentioned (-)]. 

*• Represents indirect variables (in the outer circle) which showed colinearity with direct 
variables (in the middle circle) 

• Represents direct variables (in the middle circle) which are significant predictors of the 
Z-BMI of young public school girls (in the inner circle) 

^ Represents indirect variables (in the outer circle) which are significant independent 
predictors of the Z-BMI of yoimg public school girls (in the inner circle) 

4.2.5.4. Z-height of young public school girls (YPUSGs) 

The strongest direct variable was menarche, followed by mothers' estimated 

weight. None of the socio-economic variables had a significant effect in predicting Z-

heights of those girls except for whether the mother drives a car or not. This variable 

significantly predicted Z-height of the girls (Table 4.2.5.4). Although mothers' estimated 

weight and mothers' drive variables significance level (p-value in the regression model) are 

more than 0.05, yet, when introduced to the model they significantly improved the 
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Table 4.2.5.4. Multiple regression model predicting the height Z-scores of 
young adolescent girls (11-14 years)from public schools (n= 179) 

Independent variables 
Coefficient and 
Std.Err 

t P 

Menarche 0.852 T 0.153 5.555 0.000 

Mother estimated 
weight 

0.297 T 0.159 1.867 0.064 

Mother drives 0.776 T 0.424 1.828 0.069 

Intercept =-1.300 T 0.306 
R-square = 0.18 
F = 12.72 
Significance of F = 0.000 

Mother estimated weight 

Nutritional Status 
Z-HeighL YPUSG 

Menarche 

Figure 4.2.5.4. Showing variables predicting Z-Height of young public school girls [all 
relationships are positive unless otherwise mentioned (-)]. 

• Represents direct variables (in the middle circle) which are significant predictors of the 
Z-BMI of young public school girls (in the inner circle) 

» Represents indirect variables (in the outer circle) which are significant independent 
predictors of the Z-BMI of young public school girls (in the inner circle) 
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R-square of the regression model. Figure 4.2.5.4 shows indirect variables (socio-economic 

status variables) in the outer circle and direct variables (middle circle) predicting Z-height 

of young public school girls. 

4.2.5.5. Z-height of young private school girls (YPRSGs) 

Predictors of Z-height were found to be limited compared to those found for Z-

BMI for YPRSGs. Menarche and age were the only direct predictors of Z-height scores. 

Again, none of the socio-economic variables contributed as a strong predictor of the girls' 

Z-heights, except whether the mother drives or not. This variable was found to be a strong 

predictor of the girls' Z-heights (Table 4.2.5.5.). Figure 4.2.5.55 shows indirect variables 

(socio-economic status variables) in the outer circle and direct variables (middle circle) 

predicting Z-height of young private school girls. 

Table 4.2.5.5. Multiple regression model predicting the height Z-scores 
of young adolescent girls (11-14 years) from private schools (n= 260) 

Independent variables 
Coefficient and 
Std.Err 

t P 

Age -0.256 T 0.075 -3.436 0.000 

Menarche 0.795 T 0.160 4.965 0.000 

Mother drives 0.311 T 0.136 2.293 0.023 

Intercept 
R-square 
F 
Signiflcance of F 

= 2.621 T 0.905 
= 0.11 
= 10.90 
= 0.000 
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Age 

Nutritional Status 
Z-Height YPRSG 

Menarche 

Figure 4.2.5.5. Showing variables predicting Z-Height of young private school girls [all 
relationships are positive unless otherwise mentioned (-)]. 

• Represents direct variables (in the middle circle) which are significant predictors of the 
Z-BMI of young public school girls (in the inner circle) 

t Represents indirect variables (in the outer circle) which are significant independent 
predictors of the Z-BMI of young public school girls (in the inner circle) 

4.2.5.6. Z-height of old public school girls (OPUSGs) 

None of the direct or indirect variables used in this study seem to be strong 

predictors of the Z-height scores of old public school girls. 

4.3. Factors Affecting The intentions Of The Sudanese Adolescent Girls To Change 

Their weights 

In this section, the ability to predict which girls had ever tried to change their 

weights from those who did not, and what factors influenced girls' intentions to change 

their weight is explored. The factors included in this study are peer influences, body image 
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and attempts to change weight, body mass index, family influences, biological factors and 

socio-economic characteristics. 

First, peer influences will be described based on age groups and the type of school. 

Body image and trials to change weight in addition to some family influences (specifically 

about changing weights) will be described according to schools and age groups. The girls' 

actual body weights (under, normal and overweight according to Z-BMI scores) will also 

be considered. Second, how body image, attempts to change weight and family influences 

might change according to the weight of the girls will be examined. Third, logistic 

regression will be used to predict variables influencing the girls' intentions to change their 

weight. 

4.3.1.1. Peer influences 

Significantly more YPRSGs and OPUSGs gave attention to their best fnends' 

weight compared to YPUSGs (p<0.05 and p<0.001 respectively). A lower percentage of 

YPUSGs reported that their best friends sometimes tried to change their weight compared 

to YPRSGs. Also, more OPUSGs' best fnends were trying to change their weights (Table 

4.3.1.1). 

The absence of weight as a topic of conversation was found to be significantly 

higher among YPUSGs compared to both YPRSGs and OPUSGs. 
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Table 4.3.1.1. Peer influence on the weight of adolescent girls 
by school and age groups 

Public school 
15-18 years 

Public school 
11-14 years 

Private school 
11-14 years 

Total 

No. (%) No. (%) No. (%) No.(%) 

Thought about her best friend weight 
No 41 

(12) 
50 

(28) 
46 

(18) 
137 

(18) 

Yes 287 
(88) 

129 
(72) 

214 
(82) 

630 
(82) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Best friend trials to change weight'''° 
No trials 216 

(66) 
148 

(83) 
203 

(78) 
567 

(74) 

Some times she tries 48 
(15) 

5 
(3) 

28 
(11) 

81 
(10) 

Always trying 64 
(19) 

26 
(14) 

29 
(11) 

119 
(16) 

Total 328 
(100) 

179 
(100) 

260 
(100) 

767 
(100) 

Weight is a topic of conversation among friends 
Never 114 

(35) 
117 

(65) 
111 

(43) 
342 

(44) 
Sometimes 163 

(50) 
54 

(30) 
118 

(45) 
335 

(44) 
Always 51 

(15) 
8 

(5) 
31 

(12) 
90 

(12) 
Total 328 

(100) 
179 

(100) 
260 

(100) 
767 

(100) 
Public school (11-14 years) vs. public school (15-18) significantly different 

* = (p<0.001), X^= 18.7, df= 1 ''=(p<0.001), X^=21.7, df=2 
•== (p<0.001), X^= 46.3, df = 2 

Public school (11-14 years) vs. private school (11-14) significantly different 
'•= (p<0.05), X^= 6.5, df = 1 '= (p<0.05), X^= 10.2, df = 2 
^=(p<0.001), X^=23.4, df=2 
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4.3.1.2. Body image 

4.3.1.2.1. Underweight girls 

Underweight girls (Z-BMI <= -1) perceptions of their weight did not differ 

significantly between YPUSGs and YPRSGs (41% vs. 60% perceived themselves as 

underweight respectively). However, more OPUSGs perceived themselves in the right 

category for their weights, i.e., underweight. 

Significant differences were not found between YPUSGs and YPRSGs in the 

percentage of girls who were satisfied with their body weight. However, fewer OPUSGs 

were satisfied with their body weight. The desire of some underweight girls to lose weight 

in certain body parts did not differ significantly between all schools, while the desire of 

gaining weight in certain body parts was significantly higher among the OPUSGs 

compared to YPUSGs. No significant differences were detected between YPUSGs and 

YPRSGs (Table 4.3.1.2.1.). 

4.3.1.2.2. Normal weight girls 

Normal weight girls' (Z-BMI scores between -0.9 to 0.9) perception of their 

weights did not differ significantly, neither between YPRSGs and YPUSGs, nor between 

YPUSGs and OPUSGs (64%, 71% and 68% respectively perceived themselves as normal 

weight). On the other hand, more OPUSGs were not satisfied with their body weight, 

compared to YPUSGs. The desire to lose weight in certain body parts did not differ 

significantly between all schools among the normal weight girls. However, the desire to 
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Table 4.3.1.2.1. Body image of underweight Sudanese adolescent girls 

Public school Public school Private schools Total 
15-18 years 11-14 years 11-14 years 
No. (%) No. (%) No. (%) No (%) 

Perceived body weight * 
Underweight 45 

(60) 
22 

(41) 
26 

(60) 
96 

(54) 
Normal weight 30 

(40) 
28 

(53) 
17 

(40) 
75 

(44) 
Overweight 0 

(0) 
3 

(6) 
0 

(0) 
3 

(2) 
Total 75 

(100) 
53 

(100) 
43 

(100) 
171 

(100) 
Body weight satisfaction ** 
Yes 24 

(32) 
30 

(57) 
23 

(53) 
77 

(45) 
No 51 

(68) 
23 

(43) 
20 

(47) 
94 

(55) 

Total 75 
(100) 

53 
(100) 

43 
(100) 

171 
(100) 

Want to lose weight in certain body parts 
No 69 

(92) 
45 

(85) 
40 

(93) 
154 

(90) 
Yes (one part) 5 

(7) 
6 

(11) 
2 

(5) 
13 

(8) 
Yes (more than one 1 2 1 4 
part) (1) (4) (2) (2) 
Total 75 

(100) 
53 

(100) 
43 

(100) 
171 

(100) 
Want to gain weight in some body parts" 
No 34 

(45) 
37 

(70) 
31 

(72) 
102 

(60) 
Yes (one part) 15 

(20) 
6 

(11) 
6 

(14) 
16 

(16) 
Yes (more than one 26 10 6 42 
part) (35) (19) (14) (16) 
Total 75 

(100) 
53 

(100) 
43 

(100) 
171 

(100) 
'ublic school (11-14 years) vs. public school (15-18) significantly different 

' = (p<0.05), = 7.4, df = 2 '' = (p<0.005), = 7.7, df = 1 
= =(p<0.05), X^=7.5, df=2 
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gain weight in certain body parts was more common and seems to be significantly higher 

among the OPUSGs (Table 4.3.1.2.2.). 

4.3.1.2.3. Overweight girls 

Overweight girls' (Z-BMI scores >=1) perceptions of, and satisfaction with their 

body weight did not differ significantly between all schools. Desire to lose weight in 

certain body parts was significantly higher among YPRSGs and OPUSGs compared to 

overweight YPUSGs (71% and 67% vs. 43% respectively). No significant differences 

were found between all schools concerning gaining weight in certain body parts of 

overweight girls (4.3.1.2.3.). 

When all girls (under, normal and overweight girls), not satisfied with their bodies, 

were asked about the reasons behind their weight status, 50% reported that their bodies 

were this way because this was their nature, luck, or God's will for them to be this way. 

Eleven percent reported that their weight was due to genetic reasons, 12% thought this 

was due to the physical work they usually do, 14% attributed the size of their bones, 7% 

think because they worry a lot, and 6% combine more than one of the reasons listed 

above. No significant differences were detected between the two schools on the type of 

reasoning they reported. 

The body parts in which the girls wanted to lose weight were the tummy and waist 

(52%), hips (20%), sum of the percentages of all other body parts listed is equal to 6%, all 
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Table 4.3.1.2.2. Body image of normal weight Sudanese adolescent girls 

Public school 
15-18 years 

Public school 
11-14 years 

Private schools 
11-14 years 

Total 

No. (%) No. (%) No. (%) No. (%) 
Perceived body weight 
Underweight 44 

(21) 
20 

(19) 
36 

(23) 
100 

(67) 
Normal weight 144 

(68) 
74 

(71) 
100 

(64) 
318 

(67) 

Overweight 23 
(11) 

11 
(10) 

20 
(13) 

54 
(12) 

Total 211 
(100) 

105 
(100) 

156 
(100) 

472 
(100) 

Body weight satisfaci tion * 
Yes 92 

(44) 
67 

(64) 
83 

(53) 
242 

(51) 

No 119 
(56) 

38 
(36) 

73 
(47) 

230 
(49) 

Total 211 
(100) 

105 
(100) 

156 
(100) 

472 
(100) 

Want to lose weight in certain body parts 
No 145 

(69) 
79 

(75) 
100 

(64) 
324 

(69) 
Yes (one part) 59 

(28) 
22 

(21) 
44 

(28) 
125 

(26) 
Yes (more than one 
part) 

7 
(3) 

4 
(4) 

12 
(8) 

23 
(5) 

Total 211 
(100) 

105 
(100) 

156 
(100) 

472 
(100) 

Want to gain weight in some body parts ** 
No 107 

(51) 
76 

(72) 
104 

(67) 
287 

(61) 
Yes (one part) 75 

(35) 
22 

(21) 
35 

(22) 
132 

(28) 
Yes (more than one 
part) 

29 
(14) 

7 
(7) 

17 
(11) 

53 
(11) 

Total 211 
(100) 

105 
(100) 

156 
(100) 

472 
(100) 

Public school (11-14 years) vs. public sc lool (15-18) significantly different 
' = (p<0.00l), X^= 11.5, df= 1 ''=(p<0.001), X^= 13.6, df= 2 
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Table 4.3.1.2.3. Body image of overweight Sudanese adolescent girls 
Public school 
15-18 years 

Public school 
11-14 years 

Private schools 
11-14 years 

Total 

No. (%) No. (%) No. (%) No.(%) 
Perceived body weight 
Underweight 0 (0) 0 (0) 0 (0) 0 (0) 
Normal weight 15 

(36) 
11 

(52) 
25 

(41) 
51 

(41) 
Overweight 27 

(64) 
10 

(48) 
36 

(59) 
73 

(59) 
Total 42 

(100) 
21 

(100) 
61 

(100) 
124 

(100) 
Body weight satisfaci tion 
Yes 10 

(24) 
9 

(43) 
21 

(34) 
40 

(32) 
No 32 

(76) 
12 

(57) 
40 

(66) 
84 

(68) 

Total 42 
(100) 

21 
(100) 

61 
(100) 

124 
(100) 

Want to lose weight in certain body parts 
No 14 

(33) 
12 

(57) 
18 

(29) 
44 

(35) 
Yes (one part) 25 

(60) 
3 

(14) 
26 

(43) 
54 

(44) 
Yes (more than one 
part) 

3 
(7) 

6 
(29) 

17 
(28) 

26 
(21) 

Total 42 
(100) 

21 
(100) 

61 
(100) 

124 
(100) 

Want to gain weight in certain body parts 
No 31 

(74) 
18 

(86) 
52 

(85) 
101 

(81) 
Yes (one part) 9 

(21) 
2 

(9) 
5 

(8) 
16 

(13) 
Yes (more than one 
part) 

2 
(5) 

1 
(5) 

4 
(7) 

7 
(6) 

Total 42 
(100) 

21 
(100) 

61 
(100) 

124 
(100) 

Public school (11-14 years) vs. public sc lool (15-18) significantly different 
'= (p<0.005), X^= 12.9, df = 2 

Public school (11-14 years) vs. private school (11-14) significantly different 
' '=(p<0.05) ,  X^=6.8,  df= 
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of the body (18%), and 4% listed more than one body part. No significant differences 

were found between schools concerning these body parts. 

No significant differences appeared between YPRSGs and YPUSGs on the number 

of body parts the girls listed in which they wanted to gain weight; legs (35%), arms 

(13%), hips (11%), all of the body (26%), and more than one part of the body (11%). The 

most mentioned body part among those who listed more than one part was the legs part. 

4.3.1.3. Attempts to change weight 

4.3.1.3.1. Underweight girls 

Among all underweight school girls there were no significant differences found 

regarding the number of methods used to gain or lose weight, nor to the number of girls at 

the time of the study trying to change their weights (Table 4.3.1.3.1.). 

4.3.1.3.2. Normal weight girls 

No significant differences were found among all school girls as to the number of 

methods used to alter their weights. However, significantly more OPUSGs were trying to 

gain weight at the time of the study compared to YPUSGs (Table 4.3.1.3.2.). 



128 

4.3.1.3.1. Underweight Sudanese adolescent girls attempts to change weight 
and number of methods used 

Public school 
15-18 years 

Public school 
11-14 years 

Private schools 
11-14 years 

Total 

No. (%) No. (%) No. (%) No. (%) 

Tried certain methods to lose weight 
Never 61 

(81) 
36 

(68) 
36 

(84) 
133 

(78) 

One method 12 
(16) 

11 
(21) 

6 
(14) 

29 
(17) 

More than one 
method 

2 
(3) 

6 
(11) 

1 
(2) 

9 
(5) 

Total 75 
(100) 

53 
(100) 

43 
(100) 

171 
(100) 

Tried certain methods to gain weight 
Never 26 

(35) 
27 

(51) 
27 

(63) 
80 

(47) 

One method 38 
(50) 

20 
(38) 

11 
(25) 

69 
(40) 

More than one 
method 

11 
(15) 

6 
(11) 

5 
(12) 

22 
(13) 

Total 75 
(100) 

53 
(100) 

43 
(100) 

171 
(100) 

Trying to change weight now 
Yes (gain) 41 

(55) 
21 

(40) 
14 

(33) 
76 

(44) 

No 34 
(45) 

32 
(60) 

29 
(67) 

95 
(56) 

Yes (lose) 0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

Total 75 
(100) 

53 
(100) 

43 
(100) 

171 
(100) 
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4.3.1.3.2. Normal weight girls 

No significant differences were found among all school girls as to the number of 

methods used to alter their weights. However, significantly more OPUSGs were trying to 

gain weight at the time of the study compared to YPUSGs (Table 4.3.1.3.2.). 

4.3.1.3.3. Overweight girls 

The number of attempts to alter weight among the overweight girls belonging to 

all schools does not significantly differ fi^om each other, while significantly higher numbers 

of YPRSGs were trying to lose weight at the time of the study compared to YPUSGs 

(Table 4.3.1.3.3.). 

The methods used to lose weight by all girls (under, normal and overweight girls) 

were: exercise (27%), reducing the amount of food eaten in each meal (24%), fasting and 

reducing the number of meals eaten (11%), increasing salad and fiuit intake (7%), 

reducing sugar, fats and starches (5%), reducing snacks (4%) and using more than one 

method (22%). The most mentioned method among those who used more than one 

method, was exercise. 

Methods used for gaining weight reported by the girls included increasing the 

amount of food eaten in each meal (28%), increasing the amount of rest and sleep (22%), 

eating more snacks (8%), eating more sugary, fatty or starchy foods (12%), eating more 

than three meals (6%), eating some traditional foods for fattening or taking some 

medications (e.g., allergy medications, because they make them sleep and eat more), and 
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Table 4.3.1.3.2. Normal weight Sudanese adolescent girls attempts to change weight 
and number of methods used 

Public school 
15-18 years 

Public school 
11-14 years 

Private schools 
11-14 years 

Total 

No. (%) No. (%) No. (%) No. (%) 

Tried certain methods to lose weight 
Never 132 

(63) 
64 

(61) 
80 

(51) 
276 

(59) 

One method 65 
(31) 

33 
(33) 

64 
(41) 

162 
(34) 

More than one 
method 

14 
(7) 

8 
(8) 

12 
(8) 

34 
(7) 

Total 211 
(100) 

105 
(100) 

156 
(100) 

472 
(100) 

Tried certain methods to gain weight 
Never 100 

(48) 
62 

(59) 
101 

(65) 
263 

(56) 

One method 96 
(45) 

33 
(31) 

42 
(27) 

171 
(36) 

More than one 
method 

15 
(7) 

10 
(10) 

13 
(8) 

38 
(8) 

Total 211 
(100) 

105 
(100) 

156 
(100) 

472 
(100) 

Trying to change weight now * 
Yes (gain) 77 

(37) 
22 

(21) 
32 

(21) 
131 

(28) 

No 110 
(52) 

70 
(67) 

92 
(59) 

272 
(58) 

Yes (lose) 24 
(11) 

13 
(12) 

32 
(20) 

69 
(14) 

Total 211 
(100) 

105 
(100) 

156 
(100) 

472 
(100) 

Public school (11-14 years) vs. public school (15-18) significantly different 
'=(p<0.05) ,  X^=8.1,  df=2 
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Table 4.3.1.3.3. Overweight Sudanese adolescent girls attempts to change weight 
and number of methods used 

Public school 
15-18 years 

Public school 
11-14 years 

Private schools 
11-14 years 

Total 

No. (%) No. (%) No. (%) No.(%) 

Tried certain methoi s to lose weight 
Never 11 

(26) 
6 

(29) 
10 

(16) 
27 

(22) 

One method 20 
(48) 

12 
(57) 

34 
(56) 

66 
(66) 

More than one 
method 

11 
(26) 

3 
(14) 

17 
(28) 

27 
(22) 

Total 42 
(100) 

21 
(100) 

61 
(100) 

124 
(100) 

Tried certain methoc s to gain weight 
Never 30 

(71) 
15 

(71) 
47 

(77) 
92 

(74) 

One method 8 
(19) 

5 
(24) 

14 
(22) 

27 
(22) 

More than one 
method 

4 
(10) 

1 
(5) 

0 
(0) 

5 
(4) 

Total 42 
(100) 

21 
(100) 

61 
(100) 

124 
(100) 

Trying to change weight now' 
Yes (gain) 1 

(2) 
0 

(0) 
3 

(5) 
4 

(3) 
No 13 

(31) 
10 

(48) 
13 

(21) 
36 

(29) 

Yes (lose) 28 
(67) 

11 
(52) 

45 
(74) 

84 
(68) 

Total 42 
(100) 

21 
(100) 

61 
(100) 

124 
(100) 

Public school (11-14 years) vs. private school (11-14) significantly different 
"=(p<0.05) ,  X^=5.9,  df=2 
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20% described more than one method. No significant diflFerences were found between 

schools regarding the methods used for gaining weight. 

4.3.1.4. Family influences on the girls to change their weight 

4.3.1.4.1. Underweight girls 

No significant differences were detected between schools regarding the family 

involvement when underweight girls were trying to change their weights. Also, the 

percentage of girls who had received advice fi^om their families to change their weight did 

not appear to differ significantly between all schools. Parents' attempts to change their 

own weight was significantly higher among underweight YPRSGs compared to YPUSGs 

(Table 4.3.1.4.1.). 

4.3.1.4.2. Normal weight girls 

Family encouragement when girls were trying to alter their weights was not 

significantly different among normal weight girls in all schools. However, a significantly 

greater number of normal weight YPRSGs received advice from their families to change 

their weight compared to YPUSGs. Also, more parents of YPRSGs and OPUSG have 

tried to change their weights compared to parents of YPUSGs (Table 4.3.1.4.2.). 
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Table 4.3.1.4.1. Family influences on the weight of 
underweight adolescent girls by school 

Public school 
15-18 years 

Public school 
11-14 years 

Private school 
11-14 years 

Total 

No. (%) No. (%) No. (%) No. (%) 

Family involvement when girls change weight 
Encourage girls 
to lose weight 

0 
(0) 

0 
(0) 

0 
(0) 

0 
(0) 

No involvement 45 
(60) 

31 
(58) 

23 
(53) 

99 
(58) 

Encourage girls 
to gain weight 

30 
(40) 

22 
(42) 

20 
(47) 

72 
(42) 

Total 75 
(100) 

53 
(100) 

43 
(100) 

171 
(100) 

Parents advise for the girls to chan ge weight 
No 38 

(51) 
32 

(60) 
21 

(49) 
91 

(53) 
Yes 37 

(49) 
21 

(40) 
22 

(51) 
80 

(47) 

Total 75 
(100) 

53 
(100) 

43 
(100) 

171 
(100) 

Parents tried to change weight * 
No 61 

(81) 
43 

(81) 
24 

(56) 
128 

(75) 

Yes 14 
(19) 

10 
(19) 

19 
(44) 

43 
(25) 

Total 75 
(100) 

53 
(100) 

43 
(100) 

171 
(100) 

Public school (11-14 years) vs. private school (11-14) significantly diflferent 
*=(p<0.05) ,  X^=7.2,  df= 1 
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Table 4.3.1.4.2. Family influences on the weight of 
normal weight adolescent girls by school 

Public school 
15-18 years 

Public school 
11-14 years 

Private school 
11-14 years 

Total 

No. (%) No. (%) No. (%) No. (%) 

Family involvement when girls change weight 
Encourage girls 
to lose weight 

5 
(2) 

7 
(7) 

14 
(9) 

26 
(5) 

No involvement 163 
(77) 

78 
(74) 

103 
(66) 

344 
(73) 

Encourage girls 
to gain weight 

43 
(21) 

20 
(19) 

39 
(25) 

102 
(22) 

Total 211 
(100) 

105 
(100) 

156 
(100) 

472 
(100) 

Parents advice for the girls to change their weights 3 

No 140 
(66) 

78 
(74) 

83 
(53) 

301 
(64) 

Yes 71 
(34) 

27 
(26) 

73 
(47) 

171 
(36) 

Total 211 
(100) 

105 
(100) 

156 
(100) 

472 
(100) 

Parents tried to change weight 
No 156 

(74) 
89 

(85) 
87 

(56) 
332 

(70) 
Yes 55 

(26) 
16 

(15) 
69 

(44) 
140 

(30) 

Total 211 
(100) 

105 
(100) 

156 
(100) 

472 
(100) 

^ublic school (11-14 years) vs. public school (15-18) significantly different 
'=(p<0.05) ,  X^=4.7,  df=l  

Public school (11-14 years) vs. private school (11-14) significantly different 
'•= (p<0.001), X^= 11.8, df = 1 '= (p<0.001), X^= 24, df = 1 
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Table 4.3.1.4.3. Family influences on the weight of 
overweight adolescent girls by school 

Public school 
15-18 years 

Public school 
11-14 years 

Private school 
11-14 years 

Total 

No. (%) No. (%) No. (%) No. (%) 

Family involvement when girls change weight ** 
Encourage girls 
to lose weight 

13 
(31) 

3 
(14) 

26 
(43) 

42 
(34) 

No involvement 27 
(64) 

18 
(86) 

27 
(44) 

72 
(58) 

Encourage girls 
to gain weight 

2 
(5) 

0 
(0) 

8 
(13) 

o
 

s 00
 

Total 42 
(100) 

21 
(100) 

61 
(100) 

124 
(100) 

Parents advice for the girls to change their weight C 

No 20 
(48) 

16 
(76) 

18 
(30) 

54 
(44) 

Yes 22 
(52) 

5 
(24) 

43 
(70) 

70 
(56) 

Total 42 
(100) 

21 
(100) 

61 
(100) 

124 
(100) 

Parents tried to change weight ** 
No 27 

(64) 
18 

(86) 
25 

(41) 
70 

(56) 
Yes 15 

(36) 
3 

(14) 
36 

(59) 
54 

(44) 
Total 42 

(100) 
21 

(100) 
61 

(100) 
124 

(100) 

Public school (11-14 years) vs. public school (15-18) significantly different 
* =  (p<0.05) ,  X^=4.7,  df=2 

Public school (11-14 years) vs. private school (11-14) significantly different 
' '  =  (p<0.005) ,  X^= 11.2,  df=2 ==(p<0.001) ,  X^= 14,  df= 1 
'' = (p<0.001), X^= 12,5, df= 1 
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4.3.1.4.3. Overweight girls 

Fewer YPUSGs were encouraged by their parents to change their weight 

compared to YPRSGs. No significant differences were found between overweight 

YPUSGs and OPUSGs. Significantly more YPRSGs and OPUSGs had received some 

advice to change their weight compared to YPUSGs. Significantly fewer parents of 

overweight YPUSGs had tried to change their own weight compared to YPUSGs' parents 

(Table 4.3.1.4.3.). 

4.3.2. Body image, attempts to change weight and family influences vs. girls' weight. 

4.3.2.1. Body image 

According to the results found in the previous section, YPUSGs and YPRSGs did 

not significantly differ in most of the body image variables used in this study. Hence, 

YPUSGs and YPRSGs were considered as one category called young school girls 

(YSGs). 

As shown in Table 4.3.2.1.1. among the YSGs, the highest percentage of girls who 

perceived themselves in the right weight category was girls of normal weight, followed by 

the overweight girls, and then the underweight girls (67%, 56% and 50%, respectively). 

Normal weight older girls also appear to follow the same pattern as their young 

counterparts, i.e., the highest percentage perceiving themselves in the right category 
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Table 4.3.2.1.1. Body image of Sudanese adolescent girls by weight 

Underweight Normal weight Overweight Total 

No. (%) No. (%) No. (%) No. (%) 
Perceived body weight young (11-14 years) adolescent girls a 

Underweight 48 
(50) 

56 
(21) 

0 
(0) 

104 
(24) 

Normal weight 45 
(47) 

174 
(67) 

36 
(44) 

255 
(58) 

Overweight 3 
(3) 

31 
(12) 

46 
(56) 

80 
(18) 

Total 96 
(100) 

261 
(100) 

82 
(100) 

439 
100) 

Perceived body weight old (15-18 years) adolescent girls ** 
Underweight 45 

(60) 
44 

(21) 
0 

(0) 
89 

(27) 

Normal weight 30 
(40) 

144 
(68) 

15 
(36) 

189 
(58) 

Overweight 0 
(0) 

23 
(11) 

27 
(64) 

50 
(15) 

Total 75 
(100) 

211 
(100) 

42 
(100) 

328 
(100) 

Body weight satisfaction of young (11-14 years) adolescent girls" 
Yes 53 

(55) 
150 

(57) 
30 

(37) 
233 

(53) 

No 43 
(45) 

111 
(43) 

52 
(63) 

206 
(47) 

Total 96 
(100) 

261 
(100) 

82 
(100) 

439 
(100) 

Body weight satisfaction of old (15-18 years) adolescent girls'' 
Yes 24 

(32) 
92 

(44) 
10 

(24) 
126 

(38) 
No 51 

(68) 
119 

(56) 
32 

(76) 
202 

(62) 
Total 75 

(100) 
211 

(100) 
42 

(100) 
328 

(100) 
Underweight, normal and overweight school girls are signi icantly different 

' = (p<0.001), X^= 138.6, df=4 ''= (p<0.001), X^=37, df=4 
'= = (p<0.05), X^= 11.2, df= 2 '=(p<0.05), X^=7.7, df=2 
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Table 4.3.2.1.2. Body image of Sudanese adolescent girls by weight 
Underweight Normal weight Overweight Total 
No. (%) No. (%) No. (%) No. (%) 

Want to lose weight in some body parts young (11-14 years) girls' 
No 85 

(89) 
179 

(69) 
30 

(37) 
294 

(67) 

Yes (one part) 8 
(8) 

66 
(25) 

29 
(35) 

103 
(23) 

Yes (more than one 
part) 

3 
(3) 

16 
(6) 

23 
(28) 

42 
(10) 

Total 96 
(100) 

261 
(100) 

82 
(100) 

439 
(100) 

Want to lose weight in some body parts old (15-18 years) girls ^ 
No 69 

(92) 
145 

(69) 
14 

(33) 
228 

(70) 

Yes (one part) 5 
(7) 

59 
(28) 

25 
(60) 

89 
(27) 

Yes (more than one 
part) 

1 
(1) 

7 
(3) 

3% 
(7) 

11 
(3) 

Total 75 
(100) 

211 
(100) 

42 
(100) 

328 
(100) 

Want to gain weight in some body parts young (11-1^ years) girls" 
No 68 

(71) 
180 

(69) 
70 

(85) 
318 

(73) 

Yes (one part) 12 
(12) 

57 
(22) 

7 
(9) 

76 
(17) 

Yes (more than one 
part) 

16 
(17) 

24 
(9) 

5 
(6) 

45 
(10) 

Total 96 
(100) 

261 
(100) 

82 
(100) 

439 
(100) 

Want to gain weight in some body parts old (15-18 years) girls 
No 34 

(45) 
107 

(51) 
31 

(74) 
172 

(52) 

Yes (one part) 15 
(20) 

75 
(35) 

9 
(21) 

99 
(30) 

Yes (more than one 
part) 

26 
(35) 

29 
(14) 

2 
(5) 

57 
(17) 

Total 75 
(100) 

211 
(100) 

42 
(100) 

328 
(100) 

Underweight, normal and overweight sc lool girls are signi icantly different 
'= (p<0.001), X^= 69.4, df = 4 "= (p<0.001), X^= 43.9, df = 4 
= = (p<0.005), X^= 15.9, df=4 == (p<0.001), X^=28.9, df=4 
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belonged to the normal weight category followed by the overweight, and then the 

underweight girls (86%, 64% and 60%, respectively). 

Among the YSGs and the OPUSGs, the percentage of girls who were satisfied 

with their body weight appears to be significantly higher among the normal weight girls 

followed by the underweight girls (Table 4.3.2.1.1.). 

The desire of the YSGs and OPUSGs to lose weight in certain body parts appears 

to be significantly higher among the overweight girls (63% and 67%, respectively) 

followed by the normal weight girls (31%). However, the desire to gain weight in certain 

body parts was higher among the normal weight YSGs, followed by the underweight girls, 

and then the overweight girls. On the other hand, among the OPUSGs, more underweight 

girls want to change weight in certain body parts compared to normal or overweight 

OPUSGs (Table 4.3.2.1.2.). 

4.3.2.2. Attempts to change weight 

According to the results of the previous section on girls' attempts to change their 

weight, most variables were not significantly difiFerent between schools. Therefore, in this 

section all schools were grouped into one category to examine the attempt to change 

weight by the girls' actual weight. The number of underweight girls who had never used 

any method to lose weight was significantly higher than that of overweight girls (78% and 

22%, respectively). On the other hand, fewer overweight girls tried to gain weight 

compared to underweight girls (26% and 53%, respectively). The number of overweight 
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Table 4.3.2.2. Weight of Sudanese adolescent girls and number of methods 
used to change weight 

Underweight Normal weight Overweight Total 
No. (%) No. (%) No. (%) No. (%) 

Number of methods used to lose weight of all girls * 
Never 133 

(78) 
276 

(59) 
27 

(22) 
436 

(65) 

One method 29 
(17) 

162 
(34) 

66 
(53) 

257 
(33) 

More than one 
method 

9 
(5) 

34 
(7) 

31 
(25) 

74 
(10) 

Total 171 
(100) 

472 
(100) 

124 
(100) 

767 
(100) 

Number of methods used to gain weight of all girls ^ 
Never 80 

(47) 
263 

(56) 
92 

(74) 
435 

(57) 

One method 69 
(40) 

171 
(36) 

27 
(22) 

267 
(35) 

More than one 
method 

22 
(13) 

38 
(8) 

5 
(4) 

65 
(8) 

Total 171 
(100) 

472 
(100) 

124 
(100) 

767 
(100) 

Number of all girls who are trying to change their weights now 
Yes (gain) 76 

(44) 
131 

(28) 
4 

(3) 
211 

(28) 

No 95 
(56) 

272 
(58) 

36 
(29) 

403 
(52) 

Yes (lose) 0 
(0) 

69 
(14) 

84 
(68) 

153 
(20) 

Total 171 
(100) 

472 
(100) 

124 
(100) 

767 
(100) 

Underweight, normal and overweight school girls are significantly different 
' = (p<0.001), X^= 125.1, df = 4 *•= (p<0.00l), X^= 47.8, df = 4 
'=(p<0.00l) ,  X^= 244.4,  df=4 
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girls who were trying to lose weight at the time of the study were lower than that of 

underweight girls who were trying to gain weight. However, more normal weight girls 

were trying to gain weight than those who were trying to lose weight at the time of the 

study (Table 4.3.2.2.)-

4.3.2.3. Family influences 

Significant differences in most of the variables used in previous sections were 

detected more between the YPRSGs and YPUSGs. Fewer differences were detected 

between YPUSGs and their older counterparts. Thus, young and old public school girls 

were grouped as public school girls (PUSGs) to further explore the family influences 

variables (Table 4.3.2.3.1.). 

More underweight PUSGs were being encouraged by their parents to gain weight 

compared to overweight girls.. Significantly fewer normal weight girls were encouraged 

by their parents to change their weight compared to both under and overweight YPRSGs. 

Among PUSGs, underweight and overweight girls received more advice to change 

their weight compared to normal weight girls. On the other hand, more overweight 

YPRSGs received advice to change their weight compared to both normal and 

underweight girls. Parents' attempts to change their own weight did not differ according 

to the girls' weight in either the PUSGs or the YPRSGs (Table 4.3.2.3.2.). 
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Table 4.3.2.3.1. Family influences on adolescent girls 
by weight 

Underweight Normal 
weight 

Overweight Total 

No. (%) No. (%) No. (%) No. (%) 

Family involvement when public school girls their change weights * 
Encourage girls 
to lose weight 

0 
(0) 

12 
(4) 

16 
(25) 

28 
(5) 

No involvement 76 
(59) 

241 
(76) 

45 
(72) 

362 
(71) 

Encourage girls 
to gain weight 

52 
(41) 

63 
(20) 

2 
(3) 

117 
(23) 

Total 128 
(100) 

316 
(100) 

63 
(100) 

507 
(100) 

Family involvement when private school girls chang e their weights ** 
Encourage girls 
to lose weight 

0 
(0) 

14 
(9) 

26 
(43) 

40 
(15) 

No involvement 23 
(53) 

103 
(66) 

27 
(44) 

153 
(59) 

Encourage girls 
to gain weight 

20 
(47) 

39 
(25) 

8 
(13) 

67 
(26) 

Total 43 
(100) 

156 
(100) 

61 
(100) 

260 
(100) 

Underweight, norma and overweight school girls are significantly different 
'=(p<0.001), X^=86.7, df=4 "= (p<0.00l), X^=58.5, df=4 
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Table 4.3.2.3.2. Family influences on adolescent girls 
by weight 

Underweight Normal weight Overweight Total 

No. (%) No. (%) No. (%) No. (%) 

Parents advice for the public school girls to change their weights * 
No 70 

(55) 
218 

(69) 
36 

(57) 
324 

(64) 

Yes 58 
(45) 

98 
(31) 

27 
(43) 

183 
(36) 

Total 128 
(100) 

316 
(100) 

63 
(100) 

507 
(100) 

Parents advice for the private school girls to change their weights ** 
No 21 

(49) 
83 

(53) 
18 

(30) 
122 

(47) 

Yes 22 
(51) 

73 
(47) 

43 
(70) 

138 
(53) 

Total 43 
(100) 

156 
(100) 

61 
(100) 

260 
(100) 

Public school girls' parents trials to change weight 
No 104 

(81) 
245 

(78) 
45 

(71) 
394 

(78) 

Yes 24 
(19) 

71 
(22) 

18 
(29) 

113 
(22) 

Total 128 
(100) 

316 
(100) 

63 
(100) 

507 
(100) 

Private school girls' parents trials to change weight 
No 24 

(56) 
87 

(56) 
25 

(41) 
136 

(52) 

Yes 19 
(44) 

69 
(44) 

36 
(59) 

124 
(48) 

Total 43 
(100) 

156 
(100) 

61 
(100) 

260 
(100) 

Underweight, normal and overweight school girls are significantly different 
(p<0.05), X^= 9.5, df= 2 ''= (p<0.001), X^= 14.4, df = 2 
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4.3.3. Logistic regression models predicting factors influencing the girls' intentions 

to change their weight 

In these multiple logistic regression models, the probability that a girl may try to 

change her weight was predicted. The variables introduced into the models initially 

included direct variables (i.e., body image variables, peer and family influence variables, Z-

BMI scores and biological variables). Then, socio-economic variables (indirect variables) 

were introduced to examine their effects on predicting the girls' intentions as well as to see 

how socio-economic characteristics (indirect variables) influence these direct variables 

introduced initially. Tables 4.3.3.1.- 4.3.3.6. show all the significant variables 

independently predicting the intentions of the girls to change their weights. Figures 4.3.3.1 

- 4.3.3.6. were developed to show variables that strongly predict the girls' intentions to 

change their weights either directly or indirectly. The inner circle represents the girls' 

intentions to change their weights. The middle circle represents the direct variables. The 

continuos thin line arrow represents the significant direct variables predicting the 

intentions of the girls to change their weights. The outer circle of the model represents 

indirect factors. The dotted arrow represents significant colinearity between the indirect 

variable (in the outer circle) and the direct variable (in the middle circle). The thick bolded 

line arrow represents indirect variables(in the outer circle) independently and significantly 

predicting the nutritional status. AppendixC. provides regression equations (tables) 

supporting the relation of indirect variables with direct variables. 
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4.3.3.1. Gaining weight intentions of YTUSGs 

As shown in Table 4.3.3.1. the strongest predictor was perceived weight, followed 

by the girls' desire to gain weight in certain body parts and perceived height. Socio

economic characteristics, which are related to these variables, appear to be mothers' and 

fathers' educational level (Appendix C. tables 4.3.3.1.a. and b.) These socio-economic 

variables influenced the girls' desire to gain weight in certain body parts and perceived 

height and weight. None of the other socio-economic variables appeared to be 

significantly direct predictors of 

Table 4.3.3.1. Multiple logistic regression model estimating the probability and 
predicting factors influencing intentions of gaining weight of young 

adolescent girls (11-14 years) from public schools (n= 179) 

Variables 

Coefficient and 
Std.Err 

z P 

Perceived weight -0.849 T 0.289 -2.943 0.003 

Perceived height 0.633 T 0.265 2.393 0.017 

Gain weight in certain 
body parts 

0.733 T 0.252 2.904 0.004 

Constant =-0.334 t 0.711 (ns) 
Chi2(5) = 22.46 
P>chi2 = 0.000 
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Figure 4.3.3.1. Model showing variables predicting intentions of young public school girls to gain 
weight [all relationships are positive unless otherwise mentioned (-)]. 

• Represents indirect variables (in the outer circle) which showed colinearity with direct variables 
(in the middle circle) 
Represents direct variables (in the middle circle) which are significant predictors of the 
intentions of young public school girls (in the inner circle) to gain weight 

YPUSGs' intentions to gain weight. Figure4.3.3.1, shows indirect variables (socio

economic status variables) in the outer circle and direct variables (middle circle) predicting 

gain weight intentions of young public school girls. 

4.3.3.2. Gaining weight intentions of YPRSGs 

The most significant predictor found was the girls' desire to gain weight in certain 

body parts, followed by family encouragement when girls want to gain weight, how 

fi"equently they get malaria, followed by their age and their parents' advice to change 

weight. None of the socio-economic variables considered showed significant interactions 

with these variables. Further, they did not have a significant independent power to predict 



the YPRSGs' intentions to gain weight (Table 4.3.3.2.). Figure 4.3.3.2. shows direct 

variables (middle circle) predicting gain weight intentions of young private school girls. 

Table 4.3.3.2. Multiple logistic regression model estimating the probability and 
predicting factors influencing intentions of gaining weight of young 

adolescent girls (11-14 years) from private schools (n= 260) 

Variables 
CoefFlcient and 
Std.Err 

z P 

Parents encouragement 
when girls want to gain 
weight 

0.811 T 0.248 3.275 0.001 

Gain weight in certain 
body parts 

1.133 T 0.232 4.876 0.000 

Parents advice to 
change weight 

0.707 T 0.310 2.280 0.023 

Age 0.369 ? 0.152 2.420 0.016 

Malaria 0.623 + 0.203 3.063 0.002 

Constant =-7.037 ^ 1.988 
Chi2(5) = 62.13 
P > chi2 = 0.000 
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Figure 4.3.3.2. Model showing variables predicting intentions of young private school girls to gain 
weight [all relationships are positive unless otherwise mentioned (-)]. 

Represents direct variables (in the middle circle) which are significant predictors of the 
intenUons of young public school girls (in the inner circle) to gain weight 

4.3.3.3. Gaining weight intentions of OPUSGs 

The strongest variables in predicting intentions of old public school girls to gain 

weight were the girls' desire to gain weight in certain body parts, followed by girls' 

dissatisfaction with their body weights, and family encouragement for the girls when they 

want to gain weight. These variables were followed by body mass indices and family 

advice for girls to change weight (Table 4.3.3.3.). The only colinearity detected here was 

father's educational level which influenced body weight satisfaction (Appendix C. table 

4.3.3.3.a.). 
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Figure 4.3.3.3. shows indirect variables (socio-economic status variables) in the outer 

circle and direct variables (middle circle) predicting gain weight intentions of old public 

school girls. 

Table 4.3.3.3. Multiple logistic regression model estimating the probability and 
predicting factors influencing intentions of gaining weight of old 

adolescent girls (15-18 years) from public schools (n= 328) 

Variables 

CoefTicient and 
Std.Err 

z P 

Parents involvement 
when girls want to gain 
weights 

0.952 T 0.317 3.002 0.003 

Parents advice to 
change weight 

0.592 + 0.285 2.074 0.038 

Gain weight in certain 
body parts 

0.886 T 0.204 4.342 0.000 

Body weight 
satisfaction 

-1.284 ¥ 0.277 4.6293 0.000 

Tr body mass index -0.321 T 0.147 -2.185 0.029 

Constant =-1.627 t 0.248 
Chi2(5) = 112.06 
P>chi2 = 0.000 



Figure 4.3.3.3. Model showing variables predicting intentions of old public school girls to gain 
weight [all relationships are positive unless otherwise mentioned (-)]. 

• Represents indirect variables (in the outer circle) which showed colinearity with direct variables 
(in the middle circle) 

^ Represents direct variables (in the middle circle) which are significant predictors of the 
intentions of young public school girls (in the inner circle) to gain weight 

4.3.3.4. Losing weight intentions of YPUSGs 

Intentions among YPUSGs to lose weight were strongly predicted by their desire 

to lose weight in certain body parts and their Z-BMI scores, followed by body weight 

dissatisfaction. Then, menarche was a strong predictor of these girls' losing weight 

intentions but acted in a negative manner (Table 4.3.3.4). Finally, perceived height. 

Although the significance level of perceived height (p-value) is more than 0.05 in the 

regression model. However, excluding this variable causes most of thses variables to be 

strongly less sigiuficant. Among all socio-economic characteristics, parents' education 

related to perceived height and body weight dissatisfaction. Mothers' education also 
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related to the desire to lose weight in certain body parts. Other socio-economic variables 

were neither strong predictors nor significantly related to the other variables listed above 

as strong predictors of YPUSGs intentions to lose weight. Figure 4.3.3.4. shows indirect 

variables (socio-economic status variables) in the outer circle and direct variables (middle 

circle) predicting losing weight intentions of young public school girls. 

Table 4.3.3.4. Multiple logistic regression model estimating the probability and 
predicting factors influencing intentions of losing weight of young 

adolescent girls (11-14 years) from public schools (n= 179) 

Variables 

Coefllcient and 
Std.Err 

z P 

Perceived height 0.523 T 0.274 1.906 0.057 

Lose weight in certain 
body parts 

1.151 T 0.339 3.3930 0.000 

Z-body mass index 0.545 T 0.207 2.628 0.009 

Body weight 
satisfaction 

-0.760 T 0.351 2.163 0.031 

Menarche -0.855 T 0.411 -2.080 0.038 

Constant = -1.650 t 0.629 
Chi2(6) = 36.35 
P>chi2 = 0.000 
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Figure 4.3.3.4. Model showing variables predicting intentions of young public school girls to lose 
weight [all relationships are positive unless otherwise mentioned (-)]. 

• Represents indirect variables (in the outer circle) which showed colinearity with direct 
variables (in the middle circle) 

Represents direct variables (in the middle circle) which are significant predictors of the 
intentions of young public school girls (in the irmer circle) to lose weight 

4.3.3.S. Losing weight intentions ofYPRSGs 

More variables played a significant role in determining the intention ofYPRSGs to 

lose weight, compared to both YPUSGs and OPUSGs. These variables were parents' 

attempts to change their ov^ weight, fi-equency of getting malaria, family encouragement 

when the girls wanted to lose weight, perceived body weight, desire of the girls to lose 

weight in certain body parts, best fiiends' body weight, and the girls' perceived health. 

Finally, body weight dissatisfaction (Table 4.3.3.5.). None of the socio-economic variables 

were found to relate strongly to these variables, and they were not significant 
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Table 4.3.3. 5. Multiple logistic regression model estimating the probability and 
predicting factors influencing intentions of losing weight of young 

adolescent girls (11-14 years) from private school (n= 260) 

Variables 

Coefficient and 
Std.Err 

z P 

Perceived weight 0.866 T 0.299 2.897 0.004 

Lose weight in certain 
body parts 

0.732 T 0.259 2.830 0.005 

Parents tried to change 
weight 

1.184 T 0.325 3.643 0.000 

Parents involvement 
when girls change their 
weight 

-0.921 T 0.304 -3.026 0.002 

Body weight 
satisfaction 

-0.620 T 0.320 1.937 0.053 

Health 0.414 T 0.195 2.120 0.034 

Best friend perceived 
weight 

0.883 T 0.408 2.168 0.030 

Malaria 0.666 ? 0.216 3.084 0.002 

Constant =-5.447 t 1.053 
Chi2(8) = 102.23 
P>chi2 = 0.000 

predictors for losing weight intentions among YPRSGs. Figure 4.3.3.5. shows direct 

variables (middle circle), predicting gain weight intentions of young private school girls. 
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Figure 4.3.3.5. Model showing variables predicting intentions of young private school girls to lose 
weight [all relationships are positive unless otherwise mentioned (-)]. 

• Represents indirect variables (in the outer circle) which showed colinearity with direct 
variables (in the middle circle) 

^ Represents direct variables (in the middle circle) which are significant predictors of the 
intentions of young private school girls (in the irmer circle) to lose weight 

4.3.3.6. Losing weight intentions of OPUSGs 

As shown in Table 4.3.3.6. the variables found to be significant predictors of the 

OPUSGs' intentions to lose weight were the girls' perceived body weight, followed by 

parents' trials to change their own weight, then Z-BMI scores of the girls, and finally the 

girls' desires to lose weight in certain body parts. The father's education tends to relate to 

Z-BMI scores and the girls' desire to lose weight in certain body parts. None of the other 

socio-economic variables strongly related to any of the direct variables influencing the 

girls' intentions to lose weight (Appendix C. table 4.3.3.6.a.). 



155 

Table 4.3.3.6. Multiple logistic regression model estimating the probability and 
predicting factors influencing intentions of losing weight of old 

adolescent girls (15-18 years) from public schools (n= 328) 

Variables 
CoefHcient and 
Std.Err 

z P 

Perceived weight 0.699 T 0.260 2.4684 0.007 

Lose weight in certain 
body parts 

0.558 T 0.245 2.275 0.023 

Parents tried to change 
their weights 

0.763 T 0.288 2.649 0.008 

Z-body mass index 0.397 T 0.164 2.417 0.016 

Constant =-2.183 t 0.545 
Chi2(5) = 65.83 
P>chi2 = 0.000 
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Figure 4.3.3.6. Model showing variables predicting intentions of old public school girls to lose 
weight [all relationships are positive unless otherwise mentioned (-)]. 

• Represent indirect variables (in the outer circle) which showed colinearity with direct variables 
(in the middle circle) 
Represent direct variables (in the middle circle) which are significant predictors of the 
intentions of old public school girls (in the irmer circle) to lose weight 
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Figure 4.3.3.6. shows indirect variables (socio-economic status variables) in the outer 

circle and direct variables (middle circle) predicting gain weight intentions of young 

private school girls. 
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CHAPTER 5 

DISCUSSION 

This study was designed to describe the nutritional status of Sudanese adolescent 

giris and to investigate some of the factors that contributed to this nutritional status. The 

participants of this study were Sudanese adolescent student girls attending private and 

public schools. Nutritional status was estimated using weight, height and body mass index 

(kg/m^). The discussions of the results of this study have been categorized into three main 

parts: 

1. The nutritional status of Sudanese adolescent girls. 

2. Factors influencing the nutritional status of the sample population. 

3. Factors influencing the intentions of the girls to alter their nutritional status. 

5.1. Nutritional Status of Sudanese Adolescent Girls 

The data of this study provides for the first time, a useful and complete baseline 

assessment of the nutritional status of Sudanese adolescent girls. Although the heights of 

Sudanese adolescent girls in public schools at age 11 years were significantly below the 

50th percentile compared to NCHS standards (National Center for Health Statistics, 

1979), older girls were found to be taller particularly at age 18 years where their heights 

were comparable to the 50th percentile of the NCHS standards. On the other hand, 

weights and body mass indices of younger as well as older girls (11-18 years) were only 

comparable to the 25th percentile of the NCHS standards. Since height reflects past 
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nutritional status, this trend may indicate a better economical situation for the Sudanese 

population before the man-made (civil war, started in 1983 and continuing), and natural 

disasters (drought in 1984-85, 1990-91). However, the girls' weights and body mass 

indices reflect the present situation of Sudan, (on going war and political disruptions). The 

significant differences in weight and BMI between the young public and young private 

school girls show dramatic differences between socio-economic classes now, as compared 

to the differences before the man-made and natural disasters. There were no significant 

differences between the two types of schools in their heights. 

Comparisons between Sudanese adolescent girls and girls from other developing 

countries reflect a better nutritional status (heights) of the Sudanese girls from both 

private and public schools even when compared to the well-off girls from South Africa, 

(Henneberg and Louw, 1995), and India, (Kuar and Singh, 1994). When comparing 

weights of private school girls, Sudanese girls are heavier compared to the well-off girls 

from other developing countries; this comparison reflects the high prevalence of 

overweight and obesity among the private school girls. Overweight may be due to the high 

intake of energy rich foods such as meats and butter. These foods are usually expensive 

and are considered to be prestigious and, in high amounts, can only be afforded by the 

rich. Lack of physical exercise, and the abundance of televisions, cars, electric appliances 

and other labor saving devices has contributed to the sedentary life of private school 

adolescent girls. 
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The public school girls were comparable to the well-off South African girls 

(Henneberg and Louw, 1995) and the Omani girls (Musaiger, 1991). These findings show 

that the nutritional status of the Sudanese adolescent girls in general is better than the 

nutritional status of adolescent girls in many other developing countries. Nevertheless, 

undernutrition (25% of public school girls) and over nutrition (23% of private school 

girls) are common. To effectively help in dealing with these problems, there is a need to 

study the factors influencing the nutritional status of Sudanese adolescent girls. 

Menarcheal age of private school girls was found to be lower, (13.19 years of 

age), than that of the public school girls, (13.44 years of age). This trend reflects the 

socio-economic differences between the two populations. Although in general, Sudanese 

adolescent girls from both private and public schools show greater heights compared to 

the well-off South Afiican (Hennenberg and Lauw, 1995) and well-off Indian adolescent 

girls (Kaur and Singh, 1994), Sudanese adolescent girls' mean menarcheal ages are 

significantly higher than these populations (12.6 year for well-off South African girls and 

12.4 year for well-off Indian girls). These differences might be due to both genetic and 

environmental variations between these populations. Growth and menarcheal age are 

affected significantly by both present and past nutritional status. Since most studies on 

adolescent girls from developing countries are cross-sectional studies, this data only 

reflects the present nutritional status of the girls at the time of the study. Socio-economic 

status is not stable in developing countries and is affected by the economic and political 

changes of that country. This makes comparisons between growth of adolescent girls in 
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developing countries more complicated. Even between well-off populations' differences in 

weights and heights are probably due to both genetics and environmental faaors. Thus, in 

general, well-off populations in developing countries differ according to the available 

resources and cultural differences surrounding these populations. 

5.2. Factors Affecting The Nutritional Status of Sudanese Adolescent Girls 

Several factors were found to impact the nutritional status of Sudanese adolescent 

girls. Multiple regression models have revealed several powerful determinants of the Z-

BMI and Z-height of these girls. These include biological factors, dietary habits, family 

influence and socio-economic status. 

5.2.1. BMI of Sudanese adolescent girls 

BMI of all Sudanese adolescent girls, in this study, was found to be strongly 

influenced by biological factors, particularly health and menarche. These variables were 

found to be significant, positive determinants of the BMI among private and public school 

girls. The positive inter-relationships between health, menarche and BMI have been 

overwhelmingly documented (Tanner, 1989; Eveleth and Tanner, 1990; and Frisch, 1994). 

Family influence positively affects the BMI of public school girls. This relationship 

was apparent regarding their mothers' weight (as estimated by the girls). Thus, as 

mothers' weight increase, the girls' BMI increase. This variable may reflect the quality 

and/or quantity of food available at home. In particular, mothers' weight influence on 
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adolescent girls' weight has been observed in some studies from developed countries 

(Kertesz, 1992; Tienboon et al., 1994). These findings agree with other U.S. studies on 

mothers' significant influences on the nutritional practices of their children, including 

adolescents (Laskarzewski et al., 1980). Rossow and Rise (1994), found that U.S. 

mothers' fat intake highly correlated with that of their adolescent child. 

Soda consumption among the young public school girls negatively influenced their 

BMI. Although soda is a high calorie drink, it might have a negative impact on the 

nutritional status of adolescent girls because they tend to drink soda on their way home, 

especially on hot days. Their arrival home usually coincides with lunch (main meal in 

Sudan), and the soda may suppress their appetite, and cause them to eat little or even skip 

the meal. Similar findings were reported by Musaiger (1995), among the Bahraini girls. 

Two dietary habits were found to be associated with the young private school 

adolescent girls' BMI. These habits are morning snacks and the source of breakfast. BMI 

is found to be negatively associated with morning snacks. This result might be due to the 

fact that many overweight girls skip morning snacks. This behavior may be due to the 

widespread belief among some Sudanese that skipping of morning snacks helps in weight 

reduction. In addition, skipping of or low dietary intake of morning snacks may contribute 

positively to over consumption of breakfast at school. Breakfast from school was also 

found to be a strong positive predictor of BMI in private school girls. Girls who usually 

bought breakfast at school had the opportunity to use their money for buying high calorie 

foods instead of buying their breakfast sandwich. Morning snacks and breakfast are, in 
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general, important sources of calcium to Sudanese adolescent girls. Morning snacks might 

be the only time when girls drink milk. Cheese also is more commonly consumed in 

breakfast. Milk and cheese are rich sources of calcium, which adolescent girls need. 

It appears from the data presented here, that many food habits of adolescent girls 

are formed or influenced at school. School girls have more access to money and to school 

canteens, and are liable to buy various kinds of foods of questionable nutritive value (e.g., 

soda and candies). Meanwhile, the school canteen affects the dietary habits of adolescent 

girls by introducing low nutrient food items. An understanding of the dietary habits of 

adolescent girls is essential for any nutrition intervention program to improve nutritional 

status. Therefore, school canteens should take an active role in providing nutritious snacks 

and breakfast. 

The most significant socio-economic factor showing a strong effect on public 

school girls' BMI was "father has a car." This variable reflects the importance of wealth 

even more than education or father job. In Sudan, particularly during economic hardship, 

the monthly governmental incomes were not enough to obtain the minimum requirements 

of food, housing or cloth. Therefore, most Sudanese depend more on other sources of 

wealth (e.g., have their own businesses, having some family members who work in one of 

the Arab rich countries who help them). This finding disagrees with the results of Bielicki 

(1986), who concluded that education is more important than income in determining the 

nutritional status of children. Bielicki found that although mine workers in Europe obtain 

an average income, yet, because they are uneducated they are not smart in their spending. 
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Therefore, their children's nutritional status is lower compared to workers who are more 

educated. I think, there may be certain limits of income after which education can play a 

bigger role, i.e., if income is enough for obtaining adequate requirements of food. 

5.2.2. Height 

Height reflects past nutritional status of adolescent girls. In contrast to measures of 

present nutritional status, fewer predicting factors were found for height as compared to 

those predicting BMI. Menarche was the strongest predictor for the height of younger 

private and public adolescent school girls. The rate of bone growth increases dramatically 

during puberty and is a function of puberty stage rather than chronological age (Himes and 

Huang, 1993; Blumsohn et al., 1994). "Mother drives a car" was a strong predictor of 

height for both private and public school girls. Mothers who drive cars in Sudan are 

usually educated women, probably have lived for a long time in Khartoum, the capital, 

and, most importantly, are usually powerful, independent and have access to resources 

other Sudanese women do not have. These characteristics probably lead to better 

nutritional status in their children, reflected in height. To my knowledge, no study 

involving the influence of the variable "mother drives a car" on the nutritional status is 

available. However, similar results of improved children nutritional status has been 

reported for working mothers (Worsely, 1990; Engle, 1993; Senauer, 1990). Perhaps, the 

same benefits a working mother can bring to her family apply to mothers who drive. For 

the first time, these results draw attention to other important tools besides mother' work. 
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which can reflect mothers' power and decision making toward their children's nutritional 

needs. 

In this study, the only independent and significant predictors of Sudanese 

adolescent nutritional status was found to be the wealth of the family (as indicated by the 

father own a car) and the power of the mother (as indicated by the mother driving a car). 

Other socio-economic variables appeared to have a big role but, through other direct 

factors, particularly through biological factors (menarche and health). These socio

economic variables are parents' education and fathers' job, which is strongly related to 

fathers' education. The importance of these socio-economic variables appears to be more 

beneficial in a long-term basis (good health and earlier physical maturation) rather than 

reflecting short -term benefits (body mass index). 

5.3. Body Image And Weight Concern 

Many studies fi^om developed countries have shown that another driving force that 

significantly affects adolescent girls' nutritional status is their body weight concerns. The 

purpose of this study was to document, for the first time, the prevalence of changing 

weight behavior among Sudanese adolescent girls, to examine differences in these 

practices, and explore factors differentiating the girls who think about changing their 

weight fi^om those who do not. No recent no study has addressed this issue in Sudanese 

adolescent girls, and information is limited or absent for other developing countries. 

Studying weight changing behaviors will help nutritionists in designing nutrition 
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intervention programs relevant to adolescent girls and their behavior and attitudes during 

this stage of life. Nutritional intervention programs, which focus on certain behavioral 

topics, are more successful than those which target a broad range of nutritional topics 

(Murphy et al., 1994). 

5.3.1. Body image (body weight and shape) 

This study overwhelmingly supports the view that Sudanese adolescent girls are 

concerned about their body weight, and a high percentage have both the desires to change 

weight and actually have tried to change their weights. 

More than half of the girls studied were not satisfied with their body weight (53%). 

This has been recognized in many studies fi^om developed countries (Worsely 1990, 

Serdula 1993, and O'Dea 1994). 

The desire of girls to lose weight in certain body parts is common among Sudanese 

adolescent girls (32%). On the other hand, 36% also want to gain weight in one or more 

of their body parts. The waist is the most reported body part the girls showed a desire to 

lose weight in. This outcome agrees with many studies (Davis and Fumham 1986, 

Salmons et al., 1988). The body part most often desired to gain weight was the legs. Legs 

are considered to be one of the most attractive body parts among Sudanese, and it is 

known to strongly reflect the attractiveness of other body parts. In Sudan, legs are the 

only female body part that can be more commonly seen than other body parts. Sudanese 
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wear "/o6e the tobe is simiiar to the Indian Sari. Sudanese wear it in a special way that 

covers all the body, but the legs appear most of the time. 

The desires among Sudanese girls for a small waist and bigger legs suggest that the 

most desirable body shape is one with low waist to hip ratio. A high waist to hip ratio 

independent of overall body fat is known to be a reliable morphological indicator of an 

androgen dominant sex hormone profile as well as risk for major diseases such as diabetes, 

hypertension, cardiovascular disease, gallbladder disease, ovarian and breast cancer and 

stroke (Singh, 1994). The most desirable body shape for Sudanese adolescent girls is 

associated with a high estrogen profile considered to be healthy for females. 

5.3.2. Methods used to change weight 

In general, 43% of the entire study population have tried, before the study, to lose 

weight; and 43% have tried, before the study, to gain weight. At the time of the study, 

28% were trying to gain weight while 20% were trying to lose weight. These results are 

unlike reports fi-om developed countries where a higher percentage of girls are trying to 

lose weight compared to those trying to gain weight (Parker et al., 1995, CDC, 1991, and 

Sasson et al., 1995). 

The methods used by Sudanese adolescent girls to change weight include healthy, 

non-healthy and harmful methods. Healthy methods for losing weight were exercise 

(27%), reducing the amount of food eaten in each meal (24%), increasing fhiit and salad 

intake (6%), and reducing sugars, fats and starches (5%). Non-healthy methods reported 
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were fasting and reducing the number of meals and snacks (15%). Twenty-two percent 

reported a combination of healthy and non-healthy methods. A combination involving 

exercise was reported most often. Although Sudanese girls did not report any very 

harmful weight reducing methods (e.g., diet pills, laxatives, induced vomiting, appetite 

suppressant), non-healthy weight reducing methods was common. 

The majority of Sudanese adolescent girls adopted healthy weight gaining methods 

(97%). Three percent of Sudanese adolescent girls reported using allergy medications to 

increase their weight. These medications make girls sleep and increase their appetite. This 

practice is harmful and may lead to serious short as well as long term disease. This area, 

however, needs more research to study the impact of these medications on adolescent 

girls. 

Considering the above data, Sudanese adolescent girls care about their weights. 

However, the tendencies toward slim body weights like their counterparts in developed 

countries are not evident (Serdula et al., 1993; Matsuura, 1992; Tienboon, 1994; 

Anderson et al., 1994). Sudanese girls wanted a body weight within the NCHS normal 

range of weight, and if they deviated from "normal," they showed a preference to 

overweight rather than underweight. This pattern is even more clear in parents' 

encouragement of weight change. A significantly higher number of underweight girls' 

parents encourage them to gain weight as compared to overweight girls' parents, who 

encourage them to lose weight. In general, Sudanese show a preference for plumpness. 

This preference is particularly true as related to female attractiveness, especially in 
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preparation for marriage. Most Sudanese girls living in the North or Middle of Sudan have 

to go through a fattening process if they are underweight before being married. A slim 

bride can reflect negatively on her family's economical situation and on how much her 

family cares about her and how happy they are about her marriage. This is exactly 

opposite to the U.S. where bride dresses are too small and brides usually diet to fit into 

them. Sudanese girls in this study were found to have lower body mass indices as they 

grow older. On the other hand, as they grew older, the time for them to become married 

gets nearer and eventually after marrying getting pregnant. During pregnancy, all nutrient 

needs are very high, particularly calories. Therefore, fattening girls before they are married 

might be a necessity and an adaptation for survival in this community. 

Preference for overweight or plumpness of females is found among many African 

cultures, e.g., among the Banyankole in East Afiica and the Bushmen in South Afiica 

(Powdermaker I960), among some Nigerian tribes (Bryant et al., 1985) and also in Kenya 

(Fumham and Alibhi, 1983). Powdermaker (1960) suggested that more favorable attitudes 

toward overweight may exist in cultures that currently have or have had food scarcity. 

This might explain the Sudanese preference of overweight over the slim body weight. 

Information on weight-loss and gain practices prevalent among adolescents should 

provide insight into their perceptions of appropriate weights and appropriate ways to 

change their weights. A major challenge to nutrition education is to deliver effective 

messages to adolescents about appropriate body weight by promoting both the 

desirability's of eating for good health and of maintaining a good looking body weight. 
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5.3.3. Factors influencing the intentions of the girls to alter their weight 

Analyses of the differences between adolescent girls who have tried to change their 

weights from those who did not are valuable for designing nutrition education programs 

for those adolescent girls. The major determinants of younger public school girls' 

intentions to gain weight were found to be mainly personal and were highly dependent on 

girls' body image. These predictors include the girl's perceived body weight and her desire 

to gain weight in certain body parts. 

Young private school girls concerned about gaining weight are influenced by their 

body image perceptions and their family's' attitude. Thus, family encouragement for girls 

to gain weight was a significant determinant of girls' intentions to gain weight. 

Older public school girls' decisions to gain weight are influenced by their body 

image as well as their family's' advice and encouragement to gain weight. Z-BMI appears 

to be a significant predictor too. Thus, as the BMI decreases, the desire to gain weight 

increases. This pattern indicates that older girls are more physically mature and more 

aware of their actual body weight and their needs to gain weight at lower BMIs. 

An analysis of girls' intentions to lose weight reveals that younger public school 

girls' intentions are influenced by their body image, as well as by their Z-BMI. Menarche 

was found to be a strong predictor too. Thus, girls who did not attain menarche have more 

intentions to lose weight than those who did attain menarche. This observation might be 

because many Sudanese girls are embarrassed about the changes in their bodies at puberty. 

Therefore, they try to hide these changes, possibly through reducing their weights. In 
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Sudan, after puberty responsibilities increase for many girls, and they lose some of the 

freedom they used to have before this stage of maturation. 

The intentions of private school girls to lose weight depend on their body image, 

and their families' influences, specifically their encouragement and parents attempt to 

change their own weight. 

Older adolescent girls' intentions to lose weight depend on their Z-BMI, body 

image, encouragement of their family to lose weight and the trial of parents themselves to 

change their own weight. 

The results of this study suggest that, older Sudanese adolescent girls are aware of 

their weights. Their need to change their weight depends on their actual weight, which 

matches most of the time their body image. On the other hand, the desire of younger 

adolescent girls to change their weight is more associated with their poor body image, not 

the girls' actual weight. Family influences were found to be very strong and play a big role 

in girls' decisions to change their weights. This was particularly apparent regarding older 

public school adolescent girls and younger private school adolescent girls, suggesting that 

family involvement starts earlier among high socio-economic classes compared to lower 

socio-economic classes. 

No single socio-economic variable was found to be independently a strong 

predictor of the girls' intentions to change their weights. Among the private school girls, 

none of the socio-economic variables used have shown any association with the direct 

variables used. On the other hand, among public school girls, their father' education 
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appears to influence mainly the girls' body image. Thus, the higher the education level of 

the father, the more the probability of the girls having poor body image and wanting to 

change their weights. Among the younger public school girls, their poor body images were 

also influenced by the mothers' education. 

Conclusion 

In conclusion, the determinants of the nutritional status of Sudanese adolescent 

girls are many and diverse. In this study, girls face two types of malnutrition: that of 

undernutrition (public school girls) as well as ovemutrition (private school girls). This 

variation might indicate that both high and low socio-economic classes in Sudan suffer 

fi^om diflFerent types of malnutrition. Being underweight or overweight might be critical to 

the health of these giris at the present time and future as well as their future generations. 

Many determinants of nutritional status were detected, including socio-economics, cultural 

as well as familial factors. The determinants and consequences of adolescent nutritional 

status should be a concern of all sectors of the society, not only for their present health but 

for the future of the whole community. 

School canteen should also play a major role in providing nutritious breakfast and 

snacks to improve the nutritional quality of foods bought at school. 

This study provides evidence that Sudanese adolescent girls are actively engaged in 

weight changing methods (losing and gaining weight) and that the majority use non-

harmflil methods. Nutrition education should focus upon the desire of adolescent giris to 
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maintain a healthy weight and provide accurate information and skill to help adolescent 

girls adopt healthy methods to change their weights. Sudanese adolescent girls need to be 

aware of the danger of harmful weight changing methods (particularly medications for 

weight gain) and general inefficiency of such practices. 

Nutritional status and growth of adolescent girls are poorly understood, 

particularly in developing countries. Nutritionists need to identify the specific determinants 

and consequences of local importance and the best methods to improve them. In this 

study, Sudan was found to be unique. For example, it is diflFerent from developing 

countries with regard to the type of malnutrition adolescent girls suffer from. In Sudan, 

adolescent girls' heights are normal while their body mass indices are very low. The 

opposite picture is found in other developing countries where stunting is very high and 

body mass indices of adolescent girls are normal. This may reflect that Sudan has been 

deteriorating very fast during the two last decades, unlike other developing countries, 

which are either stable or changing very slowly. 

Nutrition intervention programs must address the importance of adequate nutrition 

during adolescence. Weight changing behaviors which are of a major concern to Sudanese 

adolescent girls, must be encouraged. 

This study on Sudanese adolescent girls living in Khartoum may only represent 

girls from Khartoum. Sudan is a very large country with multi ethnical and cultural groups 

and consequently the nutritional status of adolescent girls. I hope this study will be a 

spring board for other studies in all over Sudan. 
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Further research is needed specifically to evaluate quantitatively nutrient intake of 

Sudanese adolescent girls. There is a need for the development of a tool to quantitatively 

and qualitatively evaluate the food intake of Sudanese adolescent girls. There is also a 

need for studies on foods commonly used by the Sudanese. A Sudanese reference study of 

adolescent growth is also needed. 



Appendix A 
NUTRITIONAL STATUS OF SUDANESE ADOLESCENT GERLS 

Socio-economic status and age: 
1. School name and grade; 
2. Residence and tribe: 
3. Date of birth: 
4. How old is your step/father? 
5. How old is your step/mother? 
6. What is your step/father's job? 
7. Indicate the highest level of education completed by your father: 

a. Less than a high school 
b. Completed high school 
c. Technical school 
d. One to three years of college 
e. Complete college 
f Graduate school 
g. I'm not sure 

8. What is your mother's job? 
9. Indicate the highest level of education completed by your mother: 

a. Less than a high school 
b. Completed high school 
c. Technical school 
d. One to three years of college 
e. Complete college 
f. Graduate school 
g. I'm not sure 

10. Does your step/father has a car? 
a. Yes 
b. No 

11. Does your mother drives? 
a. Yes 
b. No 

Mcnarchc and health: 
12. Menarche: 
a. Have you started menstruating? 

a. Yes 
b. No 

b. How old are you when you started your period? 

Health: 
13. Would you say your health in general is: 

a. E.xcellent 
b. Very good 
c. Good 
d. Fair 
d. Poor 

14. Have you ever got malaria? 
a. Yes 
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b.No 
15. If Yes, I usually get malaria? 

a. More than once a month 
b. Every other month 
c. 2-3 times a year 
d. Once a year 
e. Less than once a year 
f. Others (specify) 

16. What do you do when you get malaria? 
a. Go to a doctor and get some medications 
b. Know the medications, so I take them 
c. Drink certain juices (specify which juices) 
d. Drink herbal teas (specify) 
e. Eat certain foods 
f Don't do anything 
g. Do other things (specify) 
h. Take some rest 

17. Do you think you can protect yourself against malaria? 
a. Yes 
b.No 
c. I don't know 

18. If yes. how? 

Food habits 
19. Before I come to school in the morning 1 ustially; 

a. Drink a cup of tea 
b. Drink a cup of milk 
c. Drink a cup of milk with tea 
d. Drink a cup of juice 
e. Drink a cup of water 
f Eat biscuits, cake, bread...., 
g. 1 don't take anything: 

20. For breakfast I usually have; 
a. A sandwich from school (specify what is it) 
b. A sandwich from home (specify what is it) 
c. Candy bar 
d. Cookies 
e. Nothing just a drink 
f. Soda 
g. Juice 
h. Tea 
i. Water 

21. How often do you spend your lunch money on things other than breakfast? 
a. Never 
b. Rarely 
c. Once or twice a week 
c. Once or twice a month 
d. 3-4 times a week 

22. How oflen do you drink tea? 
a. 6 or more times a day 
b. 4-5 times a day 



c. 2-3 times a day 
d. Once a day 
e. A couple of times a week 
f. Less than once a week 
g. I don't drink tea 

23. How many tea spoons you put in one cup? 
24. How often you drink soda? 

a. 6 or more times a day 
b. 4-5 times a day 
c. 2-3 times a day 
d. Once a day 
e. A couple of times a week 
f Less than once a week 

25. How often do you eat peanuts or simflower seeds? 
a. eveiyday 
b. about 3-4 times a week 
c. About 1-2 times a week 
d. About 1-2 times a month 
e. About 1-2 times a year 
f Never 

Family and peer influences 
26. Has anyone in your family told you that you needed to lose or gain weight? 

a. Yes, both my father and mother 
b. Just my mother 
c. Just my father 
d. Just my sister or brother 
e. None of the above 

27. In terms of the quantity and quality of the food 1 eat, my parents: 
a. Talk a lot (nag) about the kinds of foods I eat 
b. Talk a lot (nag) about not eating enough 
c. Talk a lot (nag) about eating too much 
d. Don't talk a bout this 

28. When I'm trying to change my weight my mother/father: 
b. Encourage me to lose weight 
c. Encourage me to gain weight 
d. Tells me 1 don't need to do that 
e. Usually doesn't know that I'm trying to gain weight 
e. Usually doesn't know that I'm trying to lose weight 
f Doesn't care 
g. 1 don't try to lose weight 
h. I don't try to gain weight 

29. Has any one of your parents tried to change his/her weight? and why? 
a. No 
b. Yes. due to medical advice 
c. Yes, due to other reasons 

30. In my opinion my mother is: 
a. Very much underweight 
b. Underweight 
c. Just about right 
d. Ovenveight 



e. Vet>' much overweight 
f. I don't know and I don't care 

31. In my opinion my father is: 
a. Very much underweight 
b. Underweight 
c. Just about right 
d. Overweight 
e. Very much overweight 
f. I don't know and I don't care 

32. In my opinion my best friend is: 
a. Veiy much unde^^veight 
b. Underweight 
c. Just about right 
d. Overweight 
e. Very much overweight 
f I don't know and I don't care 

33. Your best fiiend tries to lose weight: 
a. Always 
b. Often 
c. Sometimes 
d. Never 
e. I don't know and I don't care 

34. Among my friends weight is a topic of conversation: 
a. All the time 
b. A lot of the time 
c. Sometimes 
d. Hardly ever 
e. Never 

35. How often do your freinds use body shape as a way to tease you? 
a. Always 
b. Sometimes 
c. Never 

Body image and weight changing methods 
36. How often do you weigh yourself? 

a. More than once a day 
b. Once a day 
c. Twice a week 
d. Once a month 
e. Once every 3-4 month 
f. Once a year 
g. Never 

37. With reference to your weight you describe yourself as: 
a. I'm just right 
b. I'm a little bit too heavy 
c. I'm a lot too heavy 
d. I'm a little too thin 
e. I'm a lot too thin 

38. With reference to your height you describe yourself as: 
a. I'm just right 
b. I a little bit too tall 



c. I'm a lot too tall 
d. I'm a little too short 
e. I'm a lot too short 

39. Are you trying to change your weight now? 
a. No 
b. Yes. I'm trying to gain weight 
c. Yes, I'm trying to lose weight 

40. When was the first time you wanted to change your weight? 
a. fiiyi grade 
b. si.\th grade 
c. seventh grade 
d. eighth grade 
e. ninth grade 
f. First grade in high school 
g. Second grade in high school 
h. Third grade in high school 
i. I never wanted to change my weight 

41. Where do you like to lose weight? 
a. Hips 
b. Thighs 
c. Stomach 
d. Waist 
e. Arms 
f. Chest 
g. Legs 
h. All of the above 
i. None of the above 

42. Where do you like to gain weight? 
a. Hips 
b. Thighs 
c. Stomach 
d. Waist 
e. Arms 
f Chest 
g. Legs 
h. All of the above 
i. None of the above 

43. If you don't like your weight, why do you think that is? 
a. I like my weight 
b. It run in my family 
c. Because of medications I have to take 
d. Just my luck 
e. This is my nature 
f. I have big bones 
g. I have small bones 
h. I sleep a lot 
i. I move a lot 
j. There is no enough food in my house 
k. The quality and the quantity of the food I eat 
1.1 have a lot of spare time 
m. I worry a lot 
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44. How often have you tried to change your weight in the past year? 
a. I haven't tried 
b. Once or twice 
c. About once every three month 
d. About once everj' month 
e. More than once a month 
f. I'm always trying to lose weight 
g. I'm always trying to gain weight 

45. When I try to lose weight; 
a. I eat less food in each meal 
b. I eat one meal per day 
c. 1 eat two meals a day 
d. I e.\ercise more 
e. I eat more salad and fruits 
f. I use a diet program 
g. 1 Don't try to lose weight 
h. 1 fast more 
i. I reduce my sugar intake 
j. I reduce my fat intake 
k. I reduce my salt intake 

46. When I tr>' to gain weight; 
a. I increase what I eat in each meal 
b. I eat 4 meals per day 
c. 1 eat 5 meals a day 
d. 1 sleep and take rest more 
e. I eat more between meals 
f I Don't try to gain weight 
g. I increase my sugar intake 
h. I increase my fat intake 
i. 1 increase my salt intake 
j. I increase my starch intake 
k. 1 use some traditional foods (specify) 
1.1 use some medications (specify) 
m. Others (specif ) 

47. When 1 want to change my weight, I think my will power is; 
a. E.\cellent 
b. very good 
c. good 
d. Not good I sometimes yield to temptation 
e. Poor 

48. have you ever had something happen to you that made you lose or gained some weight very quickly? 
what was it? 
49. When you are happy, do you gain or lose weight? 
50. When you worry very much about something, do you gain or lose weight? 
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Appendix B 
QUESTIONNAIRE DATA AND CODES ENTERED FOR STATISTICAL ANALYSIS 

2. Grade; 
5th 
7th 
9th 
2ndH 

= 1 

= 3 
= 5 
= 7 

6th 
8th 
IstH 
3rdH 

= 2 

= 4 
= 6 

= 8 

3. Date of birth: Day/monthAear 
Grouped by the researcher into year intervals i.e. 11-11.99. 12-12.99 etc. 

Socio-economic status: 
1. School name: 

Private = 1 Public = 0 

6. What is your step/father's job? 
Grouped by the researcher into: 

Professional = 10 
Business man = 8 
In the army = 6 
Teacher = 4 
Technical work = 2 

Manager = 9 
Banker = 7 
Government employer = 5 
Retired = 3 
Laborer = 1 

7. Indicate the highest level of education completed by your father: 
a. Less than a high school = 1 b. Completed high school = 2 
c. Technical school =3 d. One to three years of college = 4 
e. Complete college =5 f Graduate school = 6 
g. I'm not sure = . (considered to be a missing value) 

8. What is your mother's job? 
Categorized by the researcher into two groups 

if the mother works = I if the mother does not work = 0 

9. Indicate the highest level of education completed by your mother: 
a. Less than a high school = 1 b. Completed high school = 2 
c. Technical school =3 d. One to three years of college = 4 
e. Complete college =5 f. Graduate school = 6 
g. I'm not sure = . (considered to be a missing value) 

10. Does your step/father has a car? 
a. Yes = I b. No = 0 

11. Does your mother drives? 
a. Yes = 1 b. No =0 

Biological factors 
12. Menarche 
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a. Have you started menstruating? 
a. Yes =1 b. No = 0 

b. How old are you when you started your period? 
Years since menarche was calculated using this category and the girl's age. 

Health: 
13. Would you say your health in general is: 

a. Excellent =5 b. Very good = 4 
c. Good =3 d. Fair = 2 
e. Poor = 1 

14. Have you ever got malaria? 
a. Yes = (depend on the coming question) b. No =0 

15. [f Yes. I usually get malaria? 
a. More than once a month =5 b. Every other month = 4 
c. 2-3 times a year =3 d. Once a year = 2 
e. Less than once a year = 1 
g. Others (speciiy) = depends on the answer 

Food habits 
Morning snacks: 
19. Before I come to school in the morning I usually: 
What the girls eat in the morning was approximated by the researcher 

a. Drink a cup of tea = 50Kcal = 1 

b. Drink a cup of milk = 200 Kcal = 4 

c. Drink a cup of milk with tea = 150 Kcal = 3 

d. Drink a cup of juice = 150 Kcal = 3 

e. Drink a cup of water = OKcal = 0 

f. Eat biscuits, cake, bread.... = 200 Kcal = 4 

g. I don't take anything = 0 Kcla = 0 

combinations of two or more items taken were added 

20. For breakfast I usually have: 
a. sandwich from school (specify what is it) = 1 
b. sandwich from home (specify what is it) = 2 

I usually eat with breakfast: 
All items listed below were given 1 except for water and nothing (0) 

a. Candy bar b. Cookies 
c. Nothing just a drink d. Soda 
e. Juice f. Tea 
g. Water h. Nothing 

21. How often do you spend your breakfast money on things other than breakfast? 
a. Never =0 b. Rarely = 1 
c. Once or twice a month =2 d. Once or twice a week = 3 
c. 3-4 times a week = 4 

22. How often do you drink tea? 
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a. 6 or more times a day = 6 
c. 2-3 times a day = 3 
e. A couple of times a week = .5 
g. I don't drink tea =0 

23. How many tea spoons you put in one cup? 

24. How often you drink soda? 
a. 6 or more times a day = 6 
c. 2-3 times a day =3 
e. A couple of times a week = .5 

b. 4-5 times a day = 5 
d. Oncc a day =1 
f. Less than once a week = 0 

b. 4-5 times a day = 5 
d. Once a day = I 
f. Less than once a week = 0 

3 
1 
0 

Family and peer influences; 
26. Has anyone in your family told you that you needed to lose or gain weight? 

If yes it is coded (1) if none of the above (0) 
a. Yes. both my father and mother b. Just my mother 
c. Just my father d. Just my sister or brother 
c. None of the above 

23. How often do you eat peanuts or simflower seeds? 
a. Everyday =4 b. about 3-4 times a week 
c. About 1-2 times a week =2 d. About 1-2 times a month 
e. About 1-2 times a year =0 f. Never 

28. In terms of the quantity and quality of the food I eat, my parents: 
a,b.c coded with (1), d coded wth (0) 

a. Talk a lot (nag) about the kinds of foods I eat 
b. Talk a lot (nag) about not eating enough 
c. Talk a lot (nag) about eating too much 
d. Don't talk a bout this 

29. When I'm tijing to change my weight my mother/father: 
b. Encourage me to lose weight = -1 
c. Encourage me to gain weight = 1 
d. Tells me I don't need to do that = 0 
e. Usually they don't know that I'm trying to change my weight = 0 
f Doesn't care = 0 

30. Has any one of your parents tried to change his/her weight? and why? 
a. No =0 b. Yes, due to medical advice 
c. Yes. due to other reasons = 1 

= 1 

31. In my opinion my mother is: 
q. Very much undenveight = -2 
c. Just about right = 0 
e. Very much overweight = 2 

b. Undenveight 
d. Overweight 

= -l 
= 1 

32. In my opinion my father is: 
a. Very much undenveight =-2 b. Underweight =-l 
c. Just about right =0 d. Ovenveight = 1 
e. Veiy much ovenveight = 2 



33. In my opinion my best fnend is: 
a, b. c, d, and e were considered = 1, while f was coded as 0 

a. Very much underweight b. Undenveight 
c. Just about right d. Overweight 
e. Very much overweight f. I don't know and I don't care 

33. Your best friend tries to lose weight: 
a. b, c. were coded (1). d was coded (0) 

a. Always b. Often 
c. Sometimes d. Never 

34. Among my friends weight is a topic of conversation: 
a,b.c. were coded (1). dande(O) 

a. All the time b. A lot of the time 
c. Sometimes d. Hardly ever 
e. Never 

35. How often do your friends use body shape as a way to tease you? 
a. Always = 1 b. Sometimes = 1 c. Never = 0 

Body weight concerns: 
36. With reference to your weight you describe yourself as: 

a. I'm just right =0 b. I'm a little bit too heavy =1 
c. I'm a lot too heavy =2 d. I'm a little too thin = -1 
e. I'm a lot too thin = -2 

37. With reference to your height you describe yourself as; 
a. I'm just right =0 b. I a little bit too tall = 1 
c. I'm a lot too tall =2 d. I'm a little too short =-l 
e. I'm a lot too short = -2 

39. When was the first time you wanted to change your weight? 
A.b.c.d.e,f,g.h,i all coded (I), while j (0) 

a. fifth grade 
c. seventh grade 
e. ninth grade 
g. Second grade in high school 
i. Before 5th grade 

b. sixth grade 
d. eighth grade 
f. First grade in high school 
h. Third grade in high school 
j. I never tried to change my weight 

40. Where do you like to lose weight? 
a,b.c.d.e,f,g. all coded (I), while j (0) combinations or h (2). 

a. Hips b. Thighs c. Stomach 
d. Waist e. Arms f. Chest 
g. Legs h. All of the above i. None of the above 

41. Where do you like to gain weight? 
a,b.c.d.e,f,g, all coded (I), while j (0) combinations or h (2). 

a. Hips b. Thighs 
d. Waist e. Arms 
g. Legs h. All of the above 

c. Stomach 
f. Chest 
i. None of the above 
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42. If you don't like your weight why do you think that is? 
A coded as (0), b, c, d, e. f, g, h, I, j, k, 1, m, were all coded (1) 
a. I like my weight b. It run in my family 
c. Because of medications 1 have to take d. Just my luck 
e. This is my nature f-1 have big bones 
g. I have small bones h. I sleep a lot 
i. I move a lot j- There is no enough food in my house 
k. The quality and the quantity of the food I eat 1.1 have a lot of spare time 
m. I worry a lot 



Table 4.2.5.1 
Source SS 

+ 

Appendix C 
REGRESSION TABLES AND COLINEARTTY 

df MS 

Model I 44.1115151 
Residua 1| 124.767814 

+ 

5 8.82230303 
173 .721201238 

Total! 168.879329 178 .948760277 

Nmber of obs = 179 
F( 5, 173)= 12.23 
oh > F = 0.0000 
R-squared = 0.2612 
Adj R-squared = 0.2398 
Root MSE = .84924 

zbm I Coef. Std. Err. t 

soda 
moth wt I 
health | 
menarche | 
fath car I 

-.1721197 
.4186156 
.3235669 
.6975186 
.2679916 

_cons I -2.328455 

.0744141 
.1446905 
.0753597 
.1412004 
.1443585 
3669291 

-2.313 
2.893 
4.294 
4.940 
1.856 

-6.346 

P>|l| 

0.022 
0.004 
0.000 
0.000 
0.065 
0.000 

[95% Conf. Interval) 

-.318996 
.1330296 
.1748242 
.4188212 
-.0169391 

-3.052689 

-.0252433 
.7042016 
.4723096 
.976216 
.5529223 

-1.604221 

. table 4.2.5.1.a. 
Source | SS 

Model I 38.2607165 
Residual I 109.519538 

+ 

df MS 

6 6.37678608 
150 .730130251 

Total! 147.780254 156 .947309321 

zbm I 
-+-

soda I 
moth \vt I 
health | 
menarche | 
fath car | 
{\vorks I 

cons I 

Coef Std. Err. t 

-.1349596 
.3410667 
.3240593 
.6547035 
.2852201 
.0779286 
-2.426908 

.0775417 

.1521243 

.0802409 
.1546428 
.1501509 
.065152 
.3909174 

-1.740 
2.242 
4.039 
4.234 
1.900 
1.196 

-6.208 

Number of obs = 157 
F( 6, 150)= 8.73 
ob > F = 0.0000 
R-quared = 0.2589 
Adj R-squared = 0.2293 
Root MSE = .85448 

P>|t| [95% Conf Interval] 

0.084 
0.026 

0.000 
0.000 
0.059 
0.234 
0.000 

-.2881746 
.0404835 
.1655109 
.3491439 
-.0114638 
-.0508253 
-3.199324 

.0182554 
.6416499 
.4826077 
.9602631 
.581904 
.2066826 
-1.654492 

. table 4.2.5. l.b. 
Source | SS df MS 

+ 

Model I 32.9662249 6 5.49437082 
Residual I 86.3145126 115 .750560979 

Total! 119.280738 121 .985791219 

Number of obs = 122 
F( 6, 115)= 7.32 
Prob > F = 0.0000 
R-quared = 0.2764 
Adj R-squared = 0.2386 
Root MSE = .86635 

zbm I Coef Std. Err. t P>|t| [95% Conf Interval] 
+ 

soda I -.2378638 .0903453 -2.633 0.010 -.4168204 -.0589073 



mothwt I .4171709 
health | .3383917 
menarche | .7586955 
fathcar | .1483168 
mothedu | .1262983 

_cons I -2.484539 

.2048841 2.036 0.044 
.0938698 3.605 0.000 
.1793243 4.231 0.000 
.1830578 0.810 0.419 
.1212691 1.041 0.300 
.5085554 -4.885 0.000 

.0113351 .8230068 
.1524538 .5243296 
.4034886 1.113902 
-.2142854 .510919 
-.1139124 .3665091 
-3.491889 -1.477189 

. table 2.2.5.l.c 
Source I SS df MS 

Model I 33.929666 6 5.65494434 
Residual I 92.0523488 122 .754527449 

Total I 125.982015 128 .984234491 

zbm I Coef. Std. Err. t P>|t| 
+ 

soda I -.1788928 .0895056 -1.999 0.048 
mothwt I .4191704 .1949095 2.151 0.033 
health | .3700814 .0907155 4.080 0.000 
menarche I .6551232 .1719346 3.810 0.000 
fathcar | .2732854 .1746617 1.565 0.120 
fathedu | .0157974 .1043443 0.151 0.880 

cons I -2.511232 .4692306 -5.352 0.000 

Number of obs = 129 
F( 6, 122) = 7.49 
Prob > F = 0.0000 
R-squared = 0.2693 
Adj R-squared = 0.2334 
Root MSB = .86864 

[95% Conf. Interval] 

-.3560781 
.0333276 
.1905011 
.3147615 
-.072475 
-.1907626 
-3.440121 

-.0017075 
.8050132 
.5496617 
.9954849 

.6190457 
.2223573 
-1.582343 

table 2.2.5.2. 
Source | SS df MS 

Model I 71.6584265 5 14.3316853 
Residual I 258.242956 254 1.01670455 

+ 

Total I 329.901383 259 1.27375051 

zbm I Coef Std, Err. t P>|t| 

breakfast | -.4350558 .1722955 -2.525 0.012 
mornings I -.0647411 .0229575 -2.820 0.005 
health | .3238509 .0768631 4.213 0.000 
menarche | .8406371 .1647638 5.102 0.000 
age I -.2845688 .0761697 -3.736 0.000 

cons I 3.171033 1.010348 3.139 0.002 

mber of obs = 260 
F( 5, 254)= 14.10 
ob > F = 0.0000 
R-squared = 0.2172 
Adj R-squared = 0.2018 
RootMSE = 1.0083 

[95% Conf. Interval] 

-.7743656 
-.1099523 
.1724807 
.5161599 
-.4345735 
1.181307 

-.0957461 
-.0195298 
.4752212 
1.165114 
-.1345641 
5.160758 

table 2.2.5.2.a 
Source | SS df MS Number of obs = 207 

+ F( 6̂  200)= 13.48 
Model I 71.8321737 6 11.972029 Prob > F = 0.0000 

Residual I 177.643863 200.888219315 R-squared = 0.2879 



Total! 249.476037 206 1.21104872 

zbm I 
+ 

Coef. Std. Err. 

breakfast | 
mornings | 
health | 
menarche | 
age I 
moth edu | 

cons I 

-.3266123 
-.0860155 
.3810051 
.9358937 
-.2775334 
.1566584 
2.489389 

P>|t| 

.1735554 
.0246693 
.0809122 
.1740749 
.0803177 
.1073964 
1.109457 

-1.882 0.061 

-3.487 0.000 
4.709 0.000 
5.376 
-3.455 
1.459 
2.244 

0.000 
0.000 
0.146 
0.026 

Adj R-squared = 0.2666 
RootMSE = .94245 

[95% Conf. Interval] 

-.6688454 
-.1346608 
.2214547 
.592636 
-.4359116 
-.0551162 
.3016556 

.0156209 
-.0373703 
.5405554 

1.279151 
-.1191552 
.368433 

4.677123 

table 2.2.5.3. 
Source | SS df MS 

Model I 53.3958549 4 13.3489637 
Residual! 283.672649 323 .878243496 

Total! 337.068504 327 1.03079053 

zbm I Coef. Std. Err. t 

Number of obs = 328 
F( 4. 323)= 15.20 
Prob>F = 0.0000 
R-squared = 0.1584 
Adj R-squared = 0.1480 
RootMSE = .93715 

P>|t| [95% Conf Interval] 

moth \vt I 
health | 
menarche | 
fath car | 

cons 

.5050723 .1192433 
.2887674 .0633476 
.874678 .4225878 
.3071721 .104736 

4.236 0.000 
4.558 0.000 
2.070 0.039 
2.933 0.004 

.2704807 .739664 
.1641413 .4133934 
.043306 1.70605 
.1011212 .5132229 

-3.079316 .5090218 -6.049 0.000 -4.080732 -2.077899 

table 2.2.5.3.a 
Source | SS df MS 

Model I 42.2694499 5 8.45388999 
Residual I 265.148978 306 .866499929 

Total! 307.418428 311 .988483692 

Number of obs = 312 
F( 5, 306)= 9.76 
Pob>F = 0.0000 
R-squared = 0.1375 
Adj R-squared = 0.1234 
Root MSE = .93085 

zbm 
-+-

moth wt I 
health 
menarche | 
fath car 
fvvorks 

cons 

Coef Std. Err. t P>lt| 

.5000073 
.2541762 
.6480507 
.3085652 
-.0029497 
-2.749471 

.1226194 
.0661756 
.4694443 
.1102948 
.0524534 
.5689067 

4.078 
3.841 
1.380 
2.798 
-0.056 

0.000 
0.000 
0.168 

0.005 
0.955 

-4.833 0.000 

[95% Conf hiterval] 

.2587233 .7412914 
.1239593 .384393 

-.2756966 1.571798 
.091533 .5255975 
-.1061646 .1002653 
-3.868935 -1.630006 

table 2.2.5.3.b 



Source I SS df MS 

Model I 44.8076776 5 8.96153552 
Residual I 240.34965 271 .886899078 

+ 

Total I 285.157328 276 1.03317872 

Number of obs = 277 
F( 5, 271)= 10.10 
Prob > F = 0.0000 
R-squared = 0.1571 
Adj R-squared = 0.1416 
RootMSE = .94175 

zbm Coef. Std. Err. t P>|t| [95% Conf. Interval] 

moth \vt I 
health | 
menarche | 
Tath car | 
mothedu | 

cons I 

.6043977 
.2440711 
.5507208 
.3062991 
-.1482485 
-2.633679 

.1300041 
.0695292 
.4780001 
.1161968 
.0947998 
.6039577 

4.649 0.000 
3.510 0.000 
1.152 0.250 
2.636 0.009 
-1.564 0.119 
-4.361 0.000 

.3484512 
.1071849 
-.3903449 
.0775359 
-.3348863 
-3.822724 

.8603442 
.3809572 
1.491787 
.5350624 
.0383893 

-1.444633 

table 2.2.5.3.C 

Source | SS df MS 

Model I 40.3861256 5 8.07722512 
Residual I 228.582303 274 .834241981 

+ 

Total I 268.968428 279 .964044546 

zbm I Coef Std. Err. t P>(t| 
+ 

mothwt I .426324 .1240409 3.437 0.000 
health | .248007 .0682488 3.634 0.000 
menarche I .6264254 .4610197 1.359 0.175 
fathcar | .4153495 .1140456 3.642 0.000 
fathedu | .0517765 .0720815 0.718 0.473 

cons 1 -2.744898 .5735395 -4.786 0.000 

Number of obs = 280 
F( 5, 274)= 9.68 
Prob > F = 0.0000 
R-squared = 0.1502 
Adj R-squared = 0.1346 
RootMSE = .91337 

[95% Conf. Intervall 

.1821298 
.1136482 
-.2811655 
.1908326 
-.0901274 
-3.874002 

.6705182 
.3823657 
1.534016 
.6398664 
.1936803 
-1.615794 



table 4.3.3.1 
Iteration 0: Log Likelihood = -121.7138 
Iteration I: Log Likelihood = -110.5969 
Iteration 2: Log Likelihood—110.48525 
Iteration 3: Log Likelihood — II0.48515 
Logit Estimates 

Log Likelihood = -110.48515 

gainwt Coef. Std. Err. 

gain vvt in body parts I .7330109 .2524286 2.904 
perceived wt ' | -.8491829 .288582 -2.943 
perceived ht | .6331148 .2646132 2.393 

cons I -.3340686 .7107744 -0.470 

Nmber of obs = 179 
chi(3) = 22.46 
Prob > chi2 = 0.0000 
Pseudo R2 = 0.0923 

P>|z| [95% Conf. Interval] 

0.004 .23826 1.227762 
0.003 -1.414793 -.2835724 
0.017 .1144824 1.151747 
0.638 -1.727161 1.059024 

table 4.3.3.1.a 
Iteration 0: Log Likelihood =-82.569457 
Iteration 1; Log Likelihood—76.967012 
Iteration 2: Log Likelihood =-76.92139 
Iteration 3: Log Likelihood —76.921362 
Logit Estimates 

Log Likelihood = -76.921362 

Number of obs = 122 
chi2(4) = 11.30 
Prob > chi2 = 0.0234 
Pseudo R2 = 0.0684 

gam wt Coef Std. Err. z P>|z| [95% Conf Interval] 

gain \vt in body parts | 
perceived wt | 
perceived ht | 
mother educ. I 

cons 

.5123022 
-.766034 
.4145823 
-.2656773 
.4334855 

.2765437 

.3526525 

.3232987 
.297353 
1.040687 

1.853 
-2.172 
1.282 

-0.893 
0.417 

0.064 
0.030 
0.200 
0.372 
0.677 

-.0297136 
-1.45722 

-.2190715 
-.8484785 
-1.606223 

1.054318 
-.0748478 
1.048236 
.3171238 
2.473194 

table 4.3.3. l.b. 
Iteration 0: Log Likelihood —88.292566 
Iteration 1: Log Likelihood —82.014511 
Iteration 2: Log Likelihood —81.966544 
Iteration 3: Log Likelihood = -81.96652 
Logit Estimates 

Log Likelihood = -81.96652 

gain \vt Coef Std. Err. 

gain wt in body parts I .4601482 .2796427 
perceived wl | -.8897413 .3262958 

2 P>|z] 

1.645 0.100 
-2.727 0.006 

Number of obs = 129 
chi2(4) = 12.65 
Prob>chi2 =0.0131 
Pseudo R2 =0.0716 

[95% Conf Interval] 

-.0879413 1.008238 
-1.529269 -.2502133 



perceivedht | .4231707 .3118861 1.357 0.175 -.1881148 1.034456 
father educ | .0338488 .2366942 0.143 0.886 -.4300634 .4977609 

_cons I .274129 1.011775 0.271 0.786 -1.708914 2.257172 

table 4.3.3.3. 
Iteration 0: Log Likelihood —226.96188 
Iteration 1: Log Likelihood—173.90307 
Iteration 2: Log Likelihood —171.00431 
Iteration 3: Log Likelihood — 170.93177 
Iteration 4: Log Likelihood = -170.9317 
Logit Estimates 

Log Likelihood = -170.9317 

gain wt Coef. Std. Err. 

gain wt in body parts | .8862673 .2041303 
wt satisfaction | 1.283704 .2773381 
parents encouragement I .9526159 .3173733 
parents advice ( .5920105 .2854057 

zbmi I -.3207928 .1468005 
cons I -1.626994 .248496 

Number of obs = 328 
chi2(5) =112.06 
Prob > chi2 = 0.0000 
Pseudo R2 = 0.2469 

P>|z| [95% Conf. Interval] 

4.342 
4.629 
3.002 
2.074 

0.000 
0.000 
0.003 
0.038 

.4861792 
.7401315 
.3305757 
.0326256 

1.286355 
1.827277 
1.574656 
1.151395 

-2.185 0.029 -.6085164 -.0330692 
-6.547 0.000 -2.114037 -1.13995 

table 4.3.3.4. 
Iteration 0: Log Likelihood —121.01398 
Iteration 1: Log Likelihood = -103.3919 
Iteration 2: Log Likelihood —102.84231 
Iteration 3; Log Likelihood—102.83713 
Iteration 4: Log Likelihood—102.83713 
Logit Estimates 

Log Likelihood = -102.83713 

lose \vt Coef Std. Err. P>|z| 

perceived ht | .5228933 
lose \vt in body parts I 1.151247 
body satisfaction | .7598879 
menarche | -.855222 

zbmi I .5452186 
cons I -1.650177 

.2743139 1.906 0.057 

.3393311 3.393 0.000 
.3513903 2.163 0.031 
.4111737 -2.080 0.038 
.207484 2.628 0.009 

.6290769 -2.623 0.009 

Number of obs = 179 
chi2(5) = 36.35 
Prob > chi2 = 0.0000 
Pseudo R2 =0.1502 

[95% Conf. Interval] 

-.014752 1.060539 
.4861705 1.816324 
.0711755 1.4486 
-1.661108 -.0493364 
.1385573 .9518798 
-2.883145 -.4172091 

.table 4.3.3.4.a. 
Iteration 0: Log Likelihood =-80.317738 
Iteration 1: Log Likelihood =-68.259913 



Iteration 2: Log Likelihood =-67.969813 
Iteration 3: Log Likelihood =-67.967862 
Iteration 4: Log Likelihood =-67.967862 
Logit Estimates 

Log Likelihood = -67.967862 

lose \vt I Coef . Std. Err. 

perceived ht | .0157988 .336297 0.047 
lose wt in body parts | 1.276799 .4500516 2.837 
body satisfaction | .4716287 .4409261 1.070 
menarche | -.9837459 .5348305 -1.839 

zbmi I .5506486 .2544021 2.164 
mother educ | -.7083936 .3560209 -1.990 

cons I .4660555 1.00876 0.462 

P>|z| 

0.963 
0.005 
0.285 
0.066 
0.030 
0.047 

0.644 

Number of obs = 122 
chi2(6) = 24.70 
Prob > chi2 = 0.0004 
PseudoR2 =0.1538 

[95% Conf Interval] 

-.6433312 
.3947139 
-.3925706 
-2.031994 
.0520297 
-1.406182 

-1.511078 

.6749288 
2.158884 
1.335828 
.0645025 
1.049267 
-.0106055 
2.443189 

. table4.3.3.4.b 
Iteration 0: Log Likelihood —87.354595 
Iteration 1: Log Likelihood =-72.303034 
Iteration 2: Log Likelihood —71.622951 
Iteration 3; Log Likelihood —71.608041 
Iteration 4: Log Likelihood —71.608031 
Logit Estimates 

Log Likelihood = -71.608031 

lose \vt Coef Std. Err. 

perceived ht 
lose wt in body parts | 
body satisfaction | 
menarche | 

zbmi I 
father educ I 

.218802 
1.298749 
.6702736 
-1.018569 

.341575 
.405313 
.4266897 
.5124465 

P>|z| 

Number of obs = 129 
chi2(6) = 31.49 
Prob > chi2 = 0.0000 
PseudoR2 =0.1803 

[95% Conf. Interval] 

0.641 0.522 
3.204 0.001 
1.571 0.116 
-1.988 0.047 

.6767514 .2566799 2.637 0.008 
-.2035131 .259081 -0.786 0.432 
-.5194315 .9389227 -0.553 0.580 

-.4506727 
.5043502 
-.1660228 
-2.022946 
.1736681 
-.7113026 
-2.359686 

.8882767 
2.093148 
1.50657 

-.0141925 
1.179835 
.3042764 
1.320823 

.table 4.3.3.6. 
Iteration 0: Log Likelihood —217.49707 
Iteration 1; Log Likelihood =-185.17972 
Iteration 2: Log Likelihood =-184.58247 
Iteration 3: Log Likelihood =-184.58032 
Logit Estimates 

Log Likelihood = -184.58032 

Number of obs = 328 
chi2(4) = 65.83 
Prob > chi2 = 0.0000 
PseudoR2 =0.1513 



lose \vt I Coef. Std. Err. z P>|z| [95% Conf. Interval] 

perceived \vt 
lose wt in body parts 
parents change \vt 

zbmi 

.698844 .260409 
.5579555 .2452997 
.7630606 .288049 
.3968567 .1641938 

2.684 0.007 
2.275 0.023 
2.649 0.008 
2.417 0.016 

.1884519 1.209236 
.0771769 1.038734 
.198495 1.327626 
.0750428 .7186706 

cons I -2.182906 .5453919 -4.002 0.000 -3.251855 -1.113958 

. table 4.3.3.6.a 
Iteration 0: Log Likelihood —186.22896 
Iteration 1: Log Likelihood —161.60961 
Iteration 2: Log Likelihood—161.25781 
Iteration 3: Log Likelihood —161.25702 
Logit Estimates 

Log Likelihood = -161.25702 

lose \vt I Coef. Std. Err. z P>|z| 

perceived \vl 
lose wt in body parts 
parents changc \vl 

zbmi 
father educ 

I 

.7382194 

.4231175 

.8851181 

.2940802 

.2839934 

.2603305 

.3073503 

.1830991 

2.599 
1.625 
2.880 
1.606 

Number of obs = 280 
chi2(5) = 49.94 
Prob > chi2 = 0.0000 
PseudoR2 =0.1341 

[95% Conf Interval] 

0.009 
0.104 
0.004 
0.108 

I -.0704956 .1752989 -0.402 0.688 

.1816026 

-.0871209 
.2827225 
-.0647874 
-.4140752 

1.294836 
.9333559 
1.487514 
.6529479 
.2730839 

_cons| -2.109268 .7126576 -2.960 0.003 -3.506052 -.7124853 
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