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Preface
In the past, the majority of interventions aimed at improving accessibility to education
focused on school-related factors such as location, provision of infrastructure and other
facilities, teacher quality and institutional management. Until recently, nutritional factors
were rarely considered as relevant. This monograph makes a case for policy and action aimed
at increasing access to primary education to consider nutrition as a key component of efforts
at achieving the Education for All goal.
The Community and School Study (ComSS), conducted in two districts in Ghana,
investigated how the nutritional status of children could affect access to primary education,
focusing on such indicators as age at enrolment, effective participation or school attendance,
drop-out cases and academic performance. The results of the study reveal that short stature or
stunting is positively correlated with delayed enrolment in both southern and northern Ghana
and is a potential barrier to access to education, particularly when, as other studies have
shown, parents determine whether their children are ready to enrol in school, not only on the
basis of their ages but also their physical appearance (height and weight). Such a finding,
confirms reports that poor nutritional status of school children, mainly as a result of poverty,
contributes largely to educational exclusion with most children finding themselves within
zones 2 and 3 of the CREATE zones of Access Model.
Recommendations include:
• The need for deliberate and well-targeted attention to be given to the health and nutrition of
preschool children to particularly address growth defects.
• The need for policies and interventions in education to be linked to Health and Agriculture,
to ensure that nutritional and health issues directly affecting education would be tackled as
part of efforts to increase access to basic education.
• The need for most of the interventions aimed at improving the nutritional status of children
and promoting optimal growth in them to be targeted at the period before conception, through
pregnancy to the first two years of a child‟s life.
The last recommendation is particularly important as most growth defects resulting from
nutritional deprivation occur during this period, with negative effects on the age at which
children enrol in school.
Professor Joseph Ghartey Ampiah
CREATE Partner Institution Coordinator
University of Cape Coast, Ghana
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Summary
Access to basic education lies at the heart of any developmental progress made in any nation.
Consequently, the Government of Ghana‟s commitment to achieving the second Millennium
Development Goal (MDG) is reflected in several policy frameworks. Some of the measures
taken include the institution of the capitation grant (school fee abolition) to all public basic
schools, inclusion of pre-school education (4 to 5 years old) as part of compulsory basic
education, special programs to bridge the gender gap in access to education, targeted
programs to improve access in deprived areas and the introduction of a school feeding
programme. All these efforts have resulted in good progress in the education sector.
However, the Government of Ghana itself concedes that: “although enrolment is increasing at
all levels of education in Ghana, enrolment at the primary level has not been increasing
sufficiently to meet the goal of Universal Primary Education by 2015 (Ministry of Education,
Science and Sports, 2006).
It appears that the majority of the interventions aimed at improving accessibility to schooling
have focused on school-related factors such as location, provision of infrastructure and
facilities, teacher quality, and institutional management. In most cases, health and nutritional
factors are relegated to the background and are rarely considered as underlying factors of
accessibility to education. However, international organisations such as the WHO, UNICEF
and UNESCO have emphasised that good health, especially nutrition, water and sanitation,
are key components as part of efforts to achieve the Education for All goal.
This report therefore presents findings of a study that sought to assess the relationship
between the nutritional status and access to primary education in two districts – SaveluguNanton and Mfantseman districts - in Ghana. In both districts, findings of the study showed
that a greater proportion of undernourished children (stunted and low Body Mass Index) were
found among children in lower classes, children attending rural schools and among the
overage population (children above 6 years) of children in primary one. Children living in
rural areas and those who were overage in grade as a result of their poor nutritional status are
more likely to be predisposed to problems of delayed school enrolment, dropping out of
school and the inability to complete primary education. Furthermore the study revealed that
short stature or stunting is positively correlated with delayed enrolment in both southern and
northern Ghana and could act as a potential barrier to access to primary education,
particularly when, as other studies have shown, parents determine whether their children are
ready to enrol in school, not only on the basis of their ages but also their physical appearance
(height and weight). These findings reveal that early childhood malnutrition (decrease in
growth in stature and weight) is likely to be a potential cause of delayed enrolment into
primary school and therefore is an endemic problem in Ghanaian education.
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The Impact of Malnutrition on Access to Primary Education:
Case Studies from Ghana
1. Introduction
Education lies at the heart of attempts made by governments in developing countries to
ensure that their people obtain the basic necessities of life - food, shelter, livelihood, and a
secured future. In this regard, initiatives such as the Millennium Development Goal two
(MDG 2) which advocates for Universal Primary Education for All by the year 2015 and the
Education for All (EFA) agendas are targets of most governments. In the past, nutrition was
relegated to the background and was rarely considered by policy makers when designing and
implementing educational programmes aimed at improving participation and high
performance of school children. However, in recent years, many countries, development
partners and other international organisations now recognise the importance and role of
health and nutrition as a key component for the achievement of globally set goals such as the
MDG 2 and the EFA campaign. In this regard, international organisations such as UNESCO,
WHO, UNICEF, Education International and the World Bank at the launch of a framework,
„Focus Resources on Effective School Health‟ (FRESH) at the World Education Forum held
in Dakar, Senegal in 2000 emphatically stressed that good school health, especially water,
sanitation and nutrition, are key components as part of efforts to achieve the EFA goals
(Pridmore, 2007).
Research indicates that undernutrition has adverse effects on mental development and
educational achievement of school children (Pollitt, 1990; Grantham-McGregor, 1995;
Abadzi 2006). Evidence from most studies indicates that the first two years of childhood
nutrition have long-lasting effects on the growth, cognitive development and function of
children (Gale et al., 2003; Wilson et al., 1986). In addition, some studies report that short
stature or stunting is associated with delayed enrolment in school (Jamison, 1986; Moock and
Leslie, 1986; Glewwe and Jacoby, 1995). Furthermore, it has been indicated in some studies
that children who suffer from poor nutrition during the brain's most formative years score
much lower on tests of reading comprehension, arithmetic, and general knowledge (Brown
and Pollitt, 1996).
An estimated 200 million children below five years old, the majority of whom live in Africa,
fail to reach their potential cognitive development as a result of poverty, poor health and
undernutrition (Grantham-McGregor et al., 2007). Consequently, these disadvantaged
children are prone to perform poorly in school, they subsequently earn lower incomes and are
unable to adequately take care of their children; thereby continuing the vicious cycle of
poverty which confronts many people in Africa.
A considerable number of studies have been conducted to assess the relationship between
educational performance and health (Cherian, 1992, 1994). However, what seems to be
lacking, is research on how nutrition, a component of health, is related to educational access
and attainment among school children (Themane et al., 2003). Improving the nutrition of
school children may help to address educational problems associated with mental
development, delayed school enrolment, learning, school performance and achievement.
Recently, the relationship between nutrition, health and educational achievement of children
in less developed countries has been of interest to many researchers due to the frequent
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observation that many children do not enrol on time, and in most cases do not complete
primary school. In addition, the mechanism by which health and nutrition influence
educational achievement is not well established (Galal and Hulett, 2003) although it has been
indicted that under-nutrition especially in the early childhood stages of life and poor health
affects a child's ability to learn from an early age (Popkin & Lim-Ybanez, 1982; Moock &
Leslie, 1986; Pollitt et al, 1993), consequently affecting educational achievement (Shariff et.
al, 2000).
Children who are affected by physical growth retardation are likely to find themselves in
zones 1, 2 and 3 of the CREATE zones of exclusion model, where they either never enrol in
school, drop out before completing primary education or are in school but not learning and at
a higher risk of dropping out. Rates of delayed school enrolment, high rates of absenteeism,
early dropout, and low school attainment are linked to children‟s health status and
malnutrition rates (World Bank, 1993). In addition some studies report that school children
who are over age for their grade usually attend school irregularly, are low-achievers at the
primary level and therefore become „silently excluded‟ as they are at a higher risk of
dropping out before completing primary school (Ananga, 2010).
In Ghana, where delayed enrolment (Partnership for Child Development, 1997), poor school
performance, high dropout occurrence (Odaga and Heneveld, 1995; Fentiman et. al, 1999)
and absenteeism are extremely common, few studies have examined the relationship between
these educational indicators and malnutrition.
This paper examines the relationship between nutritional status and some educational
indicators using a sample of school-age children drawn from 29 schools in two districtsMfantseman and Savelugu-Nanton- in Ghana. The paper will be presented in different
sections. The first section will give an account of the prevalence of stunted growth and Body
Mass Index (BMI) status, also described as body thinness-for-age of the two different
populations of children sampled from Mfantseman district (located in southern Ghana) and
Savelugu-Nanton district (located in northern Ghana). Comparisons will be made between
sexes, classes and location (rural/urban) of school.
For the second section, results assessing whether a significant difference exists between the
two districts with regards to the prevalence of stunting, underweight and body mass index
will be presented. The third section will discuss the relationship between the nutritional status
of a child and the age of enrolment into primary school for the districts separately. A
comparison will also be made between the two districts to assess for any significant
differences with respect to the relationship between the nutritional status of children and the
age of enrolment into primary school. The fourth section will discuss the relationship
between the nutritional status of the children and school achievement (test scores) in
mathematics and English. The fifth section discusses findings on an assessment to find out
whether a significant difference exists between the nutritional status of school dropouts and
non-dropouts. The next session will be a discussion on results assessing whether a significant
relationship exists between the nutritional status of children and the frequency of school
attendance. The last session discusses results comparing the nutritional status of children in
2007 to that of 2009 to assess whether any differences exist between the two years.
The findings of this study will provide an understanding and evidence linking the nutritional
status of children of school going age and their ability to access basic education particularly
at the expected age of enrolment into primary school. This can be considered as a first step in
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helping to meet laudable initiatives of the EFA campaign and the MDG of achieving
universal primary education for all by the year 2015.
Based on the findings of the study, some recommendations on how education policies and
practices can be transformed and linked to nutrition and health policies to ensure meaningful
access to primary education and improve school performance will be presented.

3

The Impact of Malnutrition on Access to Primary Education: Case Studies from Ghana

2. Research Questions
The research was conducted to answer the following main research question and subquestions:
1. What are the differences in the prevalence of stunting and BMI-for-age between sexes,
classes and primary school children located in rural and urban areas?
2. What is the relationship between the age at enrolment into primary school and the
nutritional status of basic school children in Ghana?
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3. Methodology
3.1 Study Areas
This section is a description of the methods employed to assess the relationship between
some nutritional indicators and educational indicators among basic school children sampled
from two districts - Mfantseman and Savelugu-Nanton districts - in Ghana. The two districts Savelugu-Nanton (Northern Region) and Mfantseman (Central Region) were selected to
represent the northern and southern belts of Ghana using the following criteria: (i)
accessibility to education, (ii) type of district, (iii) a Gross Enrolment Rate (GER) below
60%, and (iv) occupational activities (such as farming and fishing) that have the potential to
have an impact on access to education. The Northern Region is the third poorest region in
Ghana and Savelugu-Nanton is ranked 4th out of 40 deprived districts in the region. It is
however, easily accessible from Tamale the regional capital. The main occupational activity
in the district is farming which could be one of the major causes of non-attendance to school.
The Central Region is ranked the fourth poorest region in Ghana. Although Mfantseman is
not a deprived district, it has characteristics that are relevant for a study of access to
education. It has vibrant fishing communities, a major trading centre and is well known as a
place with relatively high child labour (Akyempong et al, 2007). These distinct districts were
chosen because they were seen as being representative of the cultural diversity of the country
and captured the disparity between the north and south. In Mfantseman district, the majority
of the people engage mainly in subsistence farming and fishing along the coastal shores. The
major livelihood of the people in Savelugu-Nanton, located in the northern part of Ghana, is
farming which includes the growing of crops and rearing of livestock. It is in this background
that the two study areas were selected for this study.
3.2 Research Design and Study Subjects
The study was a 3-year (2007 to 2009) longitudinal cohort-based survey conducted among
primary and Junior High School (JHS) children - in primary one, four, six and JHS1 - in 29
schools in the Mfantseman and Savelugu-Nanton districts in Ghana. Mfantseman district is
located in the southern belt while Savelugu-Nanton district is located in the northern belt of
Ghana. The study sample comprised of children and young people aged between 5 and 22
years. The sample sizes varied depending on the year and the anthropometric indicator that
was assessed. Stunting and BMI growth standards are only available for children from birth
to 19 years whilst underweight growth standards are available for children in the age group of
10 years and below (from the WHO 2007 Child Growth Standards). As such, in this study
stunting and BMI was only assessed for children aged 19 years and below, whilst
underweight was only assessed for children aged 10 years and below. The sample sizes as
shown in Table 1 and 2 decreased as the years progressed because an increase by one in the
ages of children year after year resulted in some children falling above 19 and 10 years where
stunting/BMI for age and underweight indices respectively cannot be evaluated. Also,
information on the ages of some children was not available from school records and most
children did not know their ages. In addition, some children were absent on days that data
was collected or dropped out of school in subsequent years. Anthropometric indicators of
children are gender and age specific therefore they were not assessed for children whose ages
were unknown. Complete data available for age, height and weight was analysed for the
following number of children, represented in the tables below.
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Table 1: Sample Sizes of School Children used for Analysis in Mfantseman District
Year
2007
2008
2009
2007
2008
2009
2007
2008
2009

Anthropometric Indicator
BMI
BMI
BMI
Stunting
Stunting
Stunting
Underweight
Underweight
Underweight

Sample size
749
597
390
749
599
421
166
101
43

Table 2: Sample Sizes of School Children used for Analysis in Savelugu-Nanton District
Year
2007
2008
2009
2007
2008
2009
2007
2008
2009

Anthropometric Indicator
BMI
BMI
BMI
Stunting
Stunting
Stunting
Underweight
Underweight
Underweight

Sample Size
696
822
552
708
824
521
159
165
99

3.3 Data Collection
A survey tracking form was designed and used to collect data on children in their various
schools. Data collected included anthropometric data (height and weight measurements),
information on monthly school attendance obtained from school records, and Mathematics
and English achievement scores in tests administered by the Centre for Research into Quality
of Primary Education in Ghana (CRIQPEG). Anthropometric measurements of height and
weight were taken using standardised techniques and calibrated equipment. Age information
was obtained from the child‟s school records. The date of birth was noted from school
records and was used to determine the child‟s age in months. Weight was measured using a
calibrated weighing scale and was recorded to the nearest 0.1 kg. Height was measured using
a height meter and recorded to the nearest 0.1 cm.
3.4 Assessment of Nutritional Status of Study Subjects
The nutritional status of children was assessed using the new growth standards published by
the World Health Organisation (WHO) in 2007. Each of the nutritional status indicators
described below was expressed in standard deviation units from the median of the WHO
Child Growth Standards. In this study, anthropometric indices of height- for- age or stunting
(HAZ), weight- for- age or underweight (WAZ), and BMI-for-age (BMIZ); all expressed as a
z-scores are used to quantify the nutritional and health status of the school children. Since
weight-for-height or wasting (WHZ) indices are not available for children older than five
years, BMI, a measure of body fat, was evaluated to assess the prevalence of thinness for the
study population. The z-score compares a child‟s measurements with the measurements of a
similar child of the same age in a reference healthy population and assess how much and in
which direction the child deviates from what is expected from the growth standards. Stunting
indicates slow physical growth from birth, usually due to repeated occurrences of poor
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nutrition and other illnesses. It presents a picture of past episodes of malnutrition, often
thought of as stock measure of malnutrition (Wisniewski, 2009). Underweight, signifying a
low weight for age z-score, reflects both stunting and wasting and could indicate both past
and current nutritional status (Wisniewski, 2009). Body Mass Index (BMI), a measure of
body weight for a specified height was also used as an indicator for assessing the weight
status of the children. BMI correlates with body fat and a high level of body fat may increase
the risk of developing diseases (Zhang, et al., 2008).
Studies that have been conducted to assess the impact of child nutrition on educational
outcomes use the indicator, height for age z-score, to assess poor health and/or nutrition, for
several reasons. First, stunting which is caused by malnutrition usually occurs during infancy,
between the ages of 3 and 36 months when the brain develops rapidly (Martorell and Habicht,
1986). Secondly, it has been established that once stunting occurs during early childhood, it
becomes difficult to reverse and a child lives with its effects acquiring a short stature through
to adulthood (Martorell and Habicht, 1986). The above literature suggests that from birth to
approximately age three (early childhood) is the most critical period during which nutrition
should not be compromised. Nutritional deficiencies during this period can cause physical
damage to stature before age three which can persists through to adulthood. Findings of some
studies have established that poor nutritional practices and habits during the early stages of a
child‟s life are associated with future poor cognitive abilities and academic attainment in later
childhood stages of life (Gantham-McGregor, 2005; Jukes, 2005 and Berkman et al., 2002).
For these reasons this paper uses height for age z-score as an indicator of what will be
referred to as early childhood/past nutritional status. Weight – for - age and BMI z-scores will
be referred to as current nutritional status.
3.5 Data Analysis
The data collected was statistically analysed using SPSS. Height and weight measurements
were transformed to z-scores based on ages of children and was used to assess the nutritional
status of the school children. The nutritional status indicators were based on the following
anthropometry indices: height-for-age z-scores (HAZ), weight-for-age z-scores (WAZ) and
BMI-for-age z-scores (BMIZ). The Body Mass Index (BMI) was calculated as the weight (in
kg) / height2 (in m2). Each child was then categorised into the following categories in relation
to weight-for-age and height-for-age: severely stunted or underweight (< – 3 z-score value);
stunted or underweight (– 3 to -2 z-score) and normal or in healthy range (>-2 z-score). For
BMIZ, the children were categorised into the following 5 categories: severe thinness (<-3 zscore value); thinness (-3 to < -2 z-score); normal or in healthy range (>-2 to -1 z-score);
overweight (> -1 to 2 z-score) and obese (> 2 z-score value).
Descriptive statistics of the anthropometric indicators were evaluated for districts, sexes,
classes and schools. Kolmogorov-Smirnov analysis was used to test the normality of the data.
Relationships between the nutritional indicators and educational indicators (test scores,
school attendance and age of enrolment at the primary school level) were assessed by
Spearman‟s rho or Pearson‟s correlation analysis depending on whether the data was
normally distributed or not. A paired sample T- test was run to assess whether a significant
change occurred between the years of 2007 and 2009 for stunting, BMI and underweight. To
assess for any significant differences between classes with regards to the anthropometric
indicators, a one way analysis of variance (ANOVA) with post-hoc tests were run.
Differences between the two districts, rural and urban schools and sexes with respect to the
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anthropometric data were assessed by running an independent sample t-test. An error
probability value of p ≤ 0.05 was regarded as significant in the interpretation of the results.
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4. Results and Discussion
In this section, results of the study and discussions of the findings are presented. In addition,
some recommendations are made on how to address mainly nutritional issues that confront
children of school going age and consequently have negative implications on their ability to
access basic education.
4.1 Descriptive Results of Anthropometric Indicators for the Study Population
Table 3 shows means of anthropometric indicators among children. The mean z-score values
of height-for-age, weight-for-age and BMI-for-age shows that on an average, children in both
districts could be above the cut off point of -2 standard deviation (SD) explained as being
well nourished. Although, the mean figures present an overall picture of children being well
nourished in both districts, given that, in both districts, the mean stunting, BMI and
underweight z-score values in each year was above -2 standard deviation. For the stunting
indicator, apart from 2007, in both 2008 and 2009, the mean stunting z-score was higher in
Savelugu-Nanton as compared to Mfantseman district. The overall mean value obtained over
the three years was therefore higher in Savelugu-Nanton district (-1.11) than Mfantseman
district (-1.21). Similarly, for BMI indicator, the overall mean z-score value was higher for
Savelugu-Nanton district (0.51) than Mfantseman district (-0.39). These results may suggest
that, school children in Savelugu-Nanton are well nourished as compared to children in
Mfantseman district. However, these differences are not significant between the two districts.
Furthermore, it is likely that sex and school location factors might have masked these average
figures. Therefore, analysis of results presented will address sex and school location
differences.
Table 3: Mean (SD) of Anthropometric Indicators of School Children in the Studied
Districts
Anthropometric Indicator
Mfantseman District

Savelugu-Nanton
District
Mean (SD)
Mean (SD)
HAZ 2007
-1.04(1.54)
-1.44(2.06)
HAZ 2008
-1.14(1.48)
-0.95(1.24)
HAZ 2009
-1.03(1.78)
-1.02(1.24)
Average HAZ over 3 years
-1.21(1.59)
-1.11(1.63)
BMIZ 2007
-0.42(1.14)
0.17(2.43)
BMIZ 2008
-0.31(1.19)
-0.38(1.09)
BMIZ 2009
-0.09(1.60)
-0.27(1.23)
Average BMIZ over 3 years
-0.39(1.23)
0.51(3.12)
WAZ 2007
-0.27(1.73)
-0.04(1.43)
WAZ 2008
-0.34(1.54)
-0.06(0.98)
WAZ 2009
0.48(2.05)
-0.14(0.98)
Note: HAZ (Height- for -Age z-score, Stunting); BMIZ (Body- Mass- Index for Age z-score); WAZ (Weightfor -Age z-score, Underweight)
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4.2 Prevalence of Anthropometric Indicators by Sex, Classes and School Location in
Mfantseman District
Results of the prevalence of stunting and underweight among males and females in
Mfantseman district for the three years are presented in Figures 1a, 1b and 1c (See Table 19
in the Appendix).
Prevalence of Anthropometric Indicators by Sexes in Mfantseman District
Figures 1a, 1b and 1c: Prevalence of Stunting and Underweight Categories among
School Children in Mfantseman District based on Sex. 1a) Mfantseman District, Severe
stunting/underweight z-score (<-3.00); 1b) Mfantseman District, stunting/underweight zscore (-3.00 to-2.00); 1c) Mfantseman District, Normal Height-for-age, Normal weight-forage z-score (>-2.00)
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The results indicates that a statistically significant difference exist between boys and girls for
both stunting and underweight indices (Table 4). The results show that in all three years
(2007-2009) the prevalence of severe stunted growth and stunted growth, an indicator of
severe past growth failure, were significantly higher among boys than girls, suggesting that
males of school going age in Mfantseman were more likely to be stunted than their female
counterparts. The findings are similar to reports of the current Ghana Demographic Health
Survey report of 2008 which indicated that male children are slightly more likely to be
stunted than female children in Ghana (30%, compared with 26%) (GDHS, 2008). This might
suggest that boys are more vulnerable to health inequalities than their female counterparts in
the same age groups. Thus, boys are more likely to be at a higher risk of being exposed to
repeated occurrences of poor nutrition especially during the infancy stages of life leading to
slow physical growth exhibited in being short for their ages (stunted). Even though, sex
differences in anthropometry with females having an advantage over males have been
previously reported in many developing countries (Wamani et al., 2004; Ukwuani and
Suchindran, 2003; Ngare and Muttunga, 1999; Zere and Mclnyre, 2003; Svedberg, 1990)
available studies which systematically address these sex differences assessing possible
determining factors are almost non-existent. Speculations made by some researchers on the
observed sex differences mainly focused on differences in behavioural patterns (Wamani et
al., 2007). For instance, Svedberg (1990), on the basis of an extensive analysis of gender bias
in undernutrition in sub-Saharan Africa, proposed that the slight anthropometric advantage
shown by girls in many countries may be due to a pattern of preferred treatment of females
due to the high value placed on women's agricultural labour (Svedberg, 1990). However,
there are also studies that report greater social favouritism towards sons at the detriment of
daughters (Crognier et al., 2006) including dietary discrimination (Leslie et al., 1997),
thereby dispelling conclusions of a nutritionally advantaged position of female over male
children. The above - mentioned speculations indicate that the underlying mechanism as to
why male children are highly susceptible to malnutrition exhibited in the form of stunted
growth is poorly understood. Therefore, a puzzling question that requires further research is
why male children are worse off compared to female children in terms of their nutritional
status.
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Figures 2a, 2b, 2c, 2d and 2e: Prevalence of BMI Categories among School Children in
Mfantseman District based on Sex. 2a) Mfantseman District, Severe Body Thinness-forAge, z-score (<-3.00); 2b) Mfantseman District, Body Thinness-for-Age, z-score (-3.00 to 2.00); 2c) Mfantseman District, Normal BMI/in healthy range, z-score (>-2.00 to 1.00); 2d)
Mfantseman District, Overweight (BMI), z-score (>1.00 to 2.00); 2e) Mfantseman District,
Obese (BMI), z-score (>2.00)
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Similarly, there was a statistical significant difference between boys and girls for BMI (See
Table 4), with a higher prevalence of thinness – for- age (low BMI) among boys than girls
observed in all the three years (Figure 2b). Girls, on the other hand, were more likely to be
overweight or obese than boys as shown in Figures 2d and 2e. (Refer to Table 18 in the
Appendix).
Tables 4 and 5 show p-values of statistical tests to assess stunting and BMI status differences
between, years, gender, classes and school location for Mfantseman and Savelugu-Nanton
districts respectively. All values bearing an “asterix” (*) indicates that a significant difference
exists between the groups/variables being compared. In Mfantseman district, there was a
significant difference (p =0.001) between males and females with respect to their stunting and
BMI status with a higher prevalence of stunting and low BMI among males than females.
Similarly, a comparison between classes of children showed that a statistical significant
difference exists between the classes with respect to stunting (p=0.001) and BMI status
(p=0.002). However for the factor of school location, there was no statistical significant
difference between children attending rural and urban schools with respect to their stunting
(p=0.091) and BMI status (p=0.393).
As shown in Table 5, in Savelugu-Nanton district, there was a significant difference (p <0.05)
for the variables gender, class and school location for stunting status but not BMI status. This
indicates that unlike stunting status, BMI status of school children in Savelugu-Nanton is not
influenced by the factors of gender, class and school location.
Table 4: Comparison within District by Year, Gender, Class and School Location for
Stunting and BMI in Mfantseman District
Variable
Mfantseman District
Year Comparison within District
BMI Z-scores
Stunting Z-scores

F-value

p-value

2.151
0.492

0.1800.612

Gender
BMI Z-scores
Stunting Z-scores

16.093
22.243

0.001*
0.001*

Class
BMI z-scores
Stunting Z-scores

4.906
6.275

0.002*
0.001*

School location
BMI Z - score
Stunting Z-scores

2.054
0.023

0.393
0.091

*Difference is significant at the 0.05 level (p<0.05)
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Table 5: Comparison within District by Year, Gender, Class and School Location for
Stunting and BMI in Savelugu-Nanton District
Savelugu-Nanton District
Year Comparison within District
BMI Z-scores
Stunting Z-scores

1.365
12.079

0.256
0.001*

Gender
BMI Z-scores
Stunting Z-scores

0.419
17.555

0.518
0.001*

School location
BMI Z-scores
Stunting Z-scores

2.054
7.415

0.393
0.002*

Class
BMI Z-scores
Stunting Z-scores

1.144
17.109

0.330
0.001*

*Difference is significant at the 0.05 level (p<0.05)

Prevalence of Anthropometric Indicators by Classes in Mfantseman District
Results of the prevalence of stunting and underweight among the four classes of the school
children in Mfantseman district are shown in Figures 1d, 1e and 1f. Figure 1e, indicates that a
higher prevalence of stunting and underweight was observed among children in class one in
each year. In Figure 1e, the graph shows that in the year 2007, prevalence of severe stunting
decreased from primary 1 through to JHS 1. A comparison made with regards to differences
in anthropometric indicators between the classes (See Tables 9 and 10 in the Appendix)
showed that there was a significant difference between the classes with respect to stunting
categories (Table 4). Children in Primary 1 were more likely to be stunted and underweight
as compared to children in the upper classes as shown in Figure 1e. A reason that can be
attributed to lower percentages of stunted children in the upper classes is that perhaps, stunted
children perform poorly in school and as a result often ended up being repeated in their
classes, dropped out of school and therefore did not have the chance to progress through
primary school to JHS. This finding therefore has an implication for targeting school children
in the lower classes, since majority of stunted children are more likely to be present in the
lower classes and therefore are likely to drop-out preventing them from completing primary
education.
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Figures 1d, 1e and 1f: Prevalence of Stunting and Underweight z-score Categories
among School Children in Mfantseman District based on Classes. 1d) Mfantseman
District, Severe stunting/underweight z-score (<-3.00); 1e) Mfantseman District,
stunting/underweight z-score (-3.00 to-2.00); 1f) Mfantseman District, Normal Height-forage, Normal weight-for-age z-score (>-2.00)

The results presented in Figure 2f shows that children in primary 1 and 4 in Mfantseman
district are more likely to be severely thin-for- their ages than children in primary 6 and JHS
1. The results suggest that cases of low BMI status and severe growth retardation are likely to
be pronounced in lower primary classes than in upper primary classes. This buttresses the fact
that children who were physically small in body size were more likely to enrol late in school
regardless of their ages.
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Figures 2f, 2g, 2h, 2i and 2j: Prevalence of BMI Categories among School Children in
Mfantseman District based on Classes. 2f) Mfantseman District, Severe Body Thinnessfor-Age, z-score (<-3.00); 2g) Mfantseman District, Body Thinness-for-Age, z-score (-3.00 to
-2.00); 2h) Mfantseman District, Normal BMI/in healthy range, z-score (>-2.00 to 1.00); 2i)
Mfantseman District, Overweight(BMI), z-score (>1.00 to 2.00); 2j) Mfantseman District,
Obese(BMI),z-score (>2.00).

16

The Impact of Malnutrition on Access to Primary Education: Case Studies from Ghana

As shown in Figures 2f, 2g, 2h, 2i and 2j, there was no consistent trend during each year with
respect to the proportions of children in classes within each BMI category. What these results
indicate is that, BMI status of children unlike stunting can change with time depending on the
nutritional intakes of an individual. However there was a significant difference with respect
to the proportions of children under each BMI category between the classes. A significant
finding was that children in primary 1 were more likely to be either severely or thin-for their
ages as shown in Figures 2f and 2g in 2007. This could have implications on parental
judgement of a child‟s readiness to start school at the expected age.
Prevalence of Anthropometric indicators by School Location in Mfantseman District
Figures 3a, 3b and 3c: Prevalence of Stunting and Underweight Categories among
School Children in Mfantseman District based on Location (Rural/Urban). 3a)
Mfantseman District, Severe stunting/underweight z-score (<-3.00); 3b) Mfantseman District,
stunting/underweight z-score (-3.00 to-2.00); 3c) Mfantseman District, Normal height-forage, Normal weight-for-age z-score (>-2.00)
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Results comparing the stunting and underweight status of children in rural and urban schools
are shown in Figures 3a, 3b and 3c. As shown in Figure 3a even though there was a higher
prevalence of severe stunted growth among children in rural schools than those in urban
schools, the difference between rural and urban schools was not statistically significant
(Table 4). In all years (2007, 2008 and 2009), more children who attended schools located in
rural areas exhibited the severe forms of stunted growth than those attending schools situated
in urban areas. This finding reaffirms findings of the current GDHS report that the level of
stunting is higher in the rural areas (32%) than in the urban areas (21%). A further
explanation given was that stunting decreases as mother‟s level of education and wealth
quintile increase. This indicates that as a result of the low educational background of
caregivers and poverty confronting most rural population, children living in rural areas are
likely to be more susceptible to poor growth and development. However, even though a
greater proportion of urban children than their rural counterparts had normal heights and
weights for their ages except for underweight status in 2007, the differences between these
two groups of children were not statistically significant (Table 4).
This finding suggests that, even though a greater proportion of rural children are stunted than
their urban counterparts in Mfantseman district, school children regardless of the factor of
school location (rural or urban) are likely to be affected in similar ways with regards to
factors that can affect their nutritional and health status, consequently resulting in poor
growth rates.
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Figures 3d, 3e, 3f, 3g and 3h: Prevalence of BMI Categories among School Children in
Mfantseman District based on Location (Rural/Urban). 3d) Mfantseman District, Severe
Body Thinness-for-Age, z-score (<-3.00); 3e) Mfantseman District, Body Thinness-for-Age,
z-score (-3.00 to -2.00); 3f) Mfantseman District, Normal BMI/in healthy range, z-score (>2.00 to 1.00); 3g) Mfantseman District, Overweight (BMI), z-score (>1.00 to 2.00); 3h)
Mfantseman District, Obese (BMI), z-score (>2.00)
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The prevalence values for overweight in the years 2007 and 2009 for children living in rural
areas were 7.6% and 10.1% respectively (see Table 16 in the Appendix). For children living
in urban areas the prevalence values were between 8.1% and 8.5% in 2007 and 2009
respectively (see Table 16 in the Appendix). These results indicate that in both rural and
urban areas there has been an increase in the prevalence of overweight cases among school
children as the years progress. The increase in overweight prevalence values comparing 2007
and 2009 supports reports in the current GHDS report that the prevalence of overweight
children has been increasing over the years (GDHS, 2008).
From our findings, it appears that more children living in rural areas are overweight (see
Figure 3i) as compared to their counterparts in urban areas. On the other hand, children in
urban areas are more likely to be obese (higher grade of overweight as shown in Figure 3h. It
has been suggested by some studies that rural children are likely to be more overweight and
obese than urban children because rural populations are more likely to be less educated and
have lower incomes than urban populations, and all of these factors are related to higher
obesity levels (Patterson et al., 2004). Unhealthy diet has been identified as one culprit in the
rural obesity problem Specifically contributing factors include low consumption of dietary
fibre, have limited diversity in their dietary than populations in urban areas. Most often rural
populations tend to consume more high energy dense foods which are carbohydrate and fatty
based and are less likely to afford expensive food items such as fruits and vegetables, which
help in reducing blood cholesterol levels. Another risk factor indicated in most recent studies
as a major cause of overweight, is that some rural areas are undergoing a transition from rural
to urban lifestyles, which particularly affects both their physical activity levels and dietary
habits (Kruger et al. 2006). In addition, there is evidence that experiences with undernutrition during the early stages of the lives of children can cause permanent changes in their
physiological make-up, which may later predispose them to certain health conditions
associated with overweight and obesity (Lobstein et al.,2004; Martins et al.,2004; Monteiro et
al.,2005 and Sawaya et al.,2005). This finding further indicates that children who are affected
by stunted growth during the early stages of their life (an effect of under-nutrition) are likely
to be have permanent changes in their physiological make-up, which subsequently
predisposes them to heath conditions such as overweight and obesity later in life, particularly
when they consume more energy dense foods (carbohydrate and fatty-based foods).
4.3 Prevalence of Anthropometric Indicators by Sex, Classes and School Location of
School Children in Savelugu-Nanton District
The Prevalence of stunting and BMI- for-age of sexes and classes of school children in
Savelugu-Nanton district for the three years are presented in (Tables 9 and 10 in the
Appendix).
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Prevalence of Anthropometric indicators by Sex in Savelugu-Nanton District
Figures 5a, 5b and 5c: Prevalence of Stunting and Underweight Categories among
School Children in Savelugu-Nanton District based on Sex. 5a) Savelugu-Nanton District,
Severe stunting/underweight z-score (<-3.00); 5b) Savelugu-Nanton District,
stunting/underweight z-score (-3.00 to-2.00); 5c) Savelugu-Nanton District, Normal Heightfor-age, Normal weight-for-age z-score (>-2.00)

Similarly to Mfantseman district, the results indicates that a statistically significant difference
exist between boys and girls for both stunting and BMI indices (Table 5).
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As indicated in Figures 5a and 5b in almost all the years the prevalence of severe stunted
growth and stunted growth, which reflects failure to receive adequate nutrition over a long
period in the past, was significantly higher among boys than girls. These results similar to
that reported in Mfantseman district and suggest that there is a higher likelihood that boys in
Savelugu-Nanton might have had experiences of poor nutrition and frequent infections during
their early childhood stages of life. As already indicated, the question about why boys are
particularly affected than girls is not clearly understood and as such requires further studies
which will provide perhaps biological explanations as to why male children are more likely to
be stunted than female children (Wamani et al., 2007).
Figures 6a, 6b, 6c, 6d and 6e: Prevalence of BMI Categories among School Children in
Savelugu-Nanton District based on Sex. 6a) Savelugu-Nanton District, Severe Body
Thinness-for-Age, z-score (<-3.00); 6b) Savelugu-Nanton District, Body Thinness-for-Age,
z-score (-3.00 to -2.00); 6c) Savelugu-Nanton District, Normal BMI/in healthy range, z-score
(>-2.00 to 1.00); 6d) Savelugu-Nanton District, Overweight (BMI), z-score (>1.00 to 2.00);
6e) Savelugu-Nanton District, Obese (BMI), z-score (>2.00)
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Prevalence of Anthropometric Indicators by Classes in Savelugu-Nanton District
Figures 5d, 5e and 5f: Prevalence of Stunting and Underweight Categories among
School Children in Savelugu-Nanton District based on Classes. 5d) Savelugu-Nanton
District, Severe stunting/underweight z-score (<-3.00); 5e) Savelugu-Nanton District,
stunting/underweight z-score (-3.00 to-2.00); 5f) Savelugu-Nanton District, Normal Heightfor-age, Normal weight-for-age z-score (>-2.00)

For BMI, a comparison between boys and girls indicted that a higher prevalence of body
thinness- for- age was likely to be observed among boys as compared to girls (Figures 6a and
6b). On the other hand, a higher prevalence of overweight and obesity was observed more
among girls than boys (Figures 6d and 6e). Reasons that can be attributed to these findings
are that perhaps girls as compared to boys in Savelugu-Nanton district were less physically
active in addition to the fact that girls tend to accumulate more body fat than boys as they
grow.
Stunting prevalence figures were significantly different between classes of children (Table 5).
The highest prevalence of severe stunted growth was observed among class 4 pupils in 2007
(27.4%) above the northern regional prevalence value of 15.4% (GDHS, 2008).
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Results comparing prevalence of body thinness - for- age between classes of school children
in 2007 revealed that the prevalence tends to decrease as children progress from lower classes
to upper classes [primary1 (10.5%) > primary 4 (9.3%) > primary 6 (4.9%) > JHS1 (2.2%)]
(See Table 18 in the Appendix). This finding similar to Mfantseman district indicates that
children in primary 1 were more likely to be either severely or thin-for their ages and
therefore appeared smaller in size, an occurrence likely to influence parent‟s decision with
regards to a child‟s readiness to enrol in school. In addition, the decrease in proportions of
thin-for-age children in the upper classes could suggest that some children who might have
enrolled malnourished (appearing physically smaller or thin than expected for their age)
might have dropped out as they progressed from one class to other either because they were
ridiculed or felt inferior to children who appeared to have “normal” body sizes. Eventually, it
is likely that only small proportions of such malnourished children remained and were able to
complete primary and subsequently progress to the Junior High School (JHS) level.
Prevalence of Anthropometric Indicators by School Location in Savelugu-Nanton
District
Figures 7a, 7b and 7c: Prevalence of Stunting and Underweight Categories among
School Children in Savelugu-Nanton District based on Location (Rural/Urban). 7a)
Savelugu-Nanton District, Severe stunting/underweight z-score (<-3.00); 7b) SaveluguNanton District, stunting/underweight z-score (-3.00 to-2.00); 7c) Savelugu-Nanton District,
Normal Height-for-age, Normal weight-for-age z-score (>-2.00)
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The distributions of children attending rural and urban schools in the Savelugu-Nanton
district in each stunting and underweight category are illustrated in Figures 7a, 7b and 7c.
There was a significant difference with respect to stunting when a comparison between
children attending rural and urban schools was made for Savelugu-Nanton district (Table 5).
In all three years (2007, 2008 and 2009) severe stunting and stunting were observed to be
significantly higher among children attending rural schools as compared to children attending
urban schools in Savelugu-Nanton district, as illustrated in Figures 7a and 7b. This is
consistent with findings of some studies such as the Ghana Demographic Health Survey
conducted in 2008, which indicated that the level of stunting among children was higher in
rural areas than in urban areas mainly as a result of low educational levels of mothers, hunger
and poverty, which confront many households living in rural areas. The results show how
food deprivation and health conditions from birth or even before conception can result in
linear growth retardation particularly among children living in rural areas in SaveluguNanton district. As reported in some studies stunting cases are usually associated with nonenrolment, late enrolment, poorer school attendance and poorer school performances (Mosley
et al, 1990; Galal and Hulett, 2003). The above-mentioned negative effects can contribute to
educational exclusion among school-age children particularly in rural areas in northern
Ghana.
For the indicator BMI – for- age, results shown in (Figures 7d and 7e in Appendix M)
indicate that children attending rural schools were more likely to be either severely thin or
thin for their ages as compared to children enrolled in urban schools.
For BMI status, there was a significant higher prevalence of severe body thinness-for-age
(BMI-for-age below -3SD) and thinness- for- age (BMI-for-age below -2SD) among children
living in rural areas compared to those living in urban areas in Savelugu-Nanton district.
Surprisingly, a higher proportion of the children living in rural areas were overweight and
obese as compared to children living in urban areas. An explanation of this observation can
be attributed to the emergence of the issue of “Nutrition transition” facing many developing
countries where there has been evidence that experiences with under- nutrition during the
childhood stages of life causes permanent changes in the physiological make-up of children.
This may predispose them to certain health conditions associated with overweight and obesity
(Lobstein et al., 2004; Martins et al., 2004; Monteiro et al., 2005 and Sawaya et al., 2005).
The emergence of this has now led to a transition in diet and physical activity patterns,
leading to intakes of high energy-dense and fatty foods in addition to sedentary lifestyles
among poor populations.
4.4 Comparison of Prevalence of Anthropometric Indicators between Districts
Descriptive results based on stunting status for the two districts are presented in Figures 9a,
9b and 9c. Results assessing the differences between the two districts at the gender and class
levels are shown in Table 18 in the Appendix.
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Figures 9a, 9b and 9c: Comparison of Prevalence of stunting/Underweight between
Districts. 9a) District comparisons, Severe stunting/underweight, z-score (< -3.00); 9b)
District comparisons, stunting/underweight, z-score (-3.00 to -2.00); 9c) District
comparisons, Normal height-for-age, Normal weight-for-age, z-score (< -3.00)

The mean value of stunting (HAZ) was approximately -1.0 across the three years for both
districts indicating that generally, the population of school children in both districts could be
described as exhibiting a mild form of stunting based on the WHO malnutrition classification
system (Cogill, 2002). Results from Table 3 indicate that generally children in both districts
are likely to fall below the median BMI reference value within their age group.
There was a significant difference with regards to stunting categories when the years were
compared between the two districts (Table 6). The results illustrated in Figure 9a indicate that
generally children in Savelugu-Nanton district are affected by severe stunted growth (z- score
< -3) more than children in Mfantseman district. However with regards to the stunting and
underweight (z-score -3.00 to -2.00), a higher prevalence were observed among children in
Mfantseman than Savelugu-Nanton district in all the three years. A comparison of the
prevalence of stunting between the districts (Table 13) showed a significantly higher
prevalence of severe stunted growth among children in Savelugu-Nanton as compared to
Mfantseman in both 2007 and 2009. A possible reason that can be attributed to this
observation is that the northern part of Ghana experiences a unimodal wet season, and

26

The Impact of Malnutrition on Access to Primary Education: Case Studies from Ghana

therefore, only one rainy season from July to September, making the population more
susceptible to seasonal food shortages than the people in the southern part who experience a
bimodal rainfall and two harvesting periods. As a result of this, food insecurity persists in the
northern part of Ghana affecting vulnerable groups such as children mainly due to unstable
food production, insufficient purchasing power and problems of physical access due to a lack
of road infrastructure in the northern part of the country. (Agble et al., 2009) It is therefore
likely that households in Savelugu-Nanton district are confronted with annual periods of
drought, famine and food shortages that affect the nutritional status of children. As a result of
poverty and the food insecurity status of populations in northern Ghana, it is likely that
dietary intakes are less diversified particularly with a reduced intake of animal-based foods
and other protein rich foods such as meat, fish, and poultry products among children in
Savelugu-Nanton district. Other risk factors that may lead to poor growth among children
include persistent intestinal infection and frequent malaria attacks (Ministry of Health, 1998;
Asibey-Berko et al., 1999; Grantham-McGregor and Ani, 2001). Some of the abovementioned factors might have contributed to the high prevalence of stunted growth among
this population as reported in some studies conducted in other districts in Ghana (Anderson
et. al, 2010). Studies which have assessed the effects of stunting from an educational
perspective indicate that stunting is associated with non-enrolment or delayed-enrolment
(Beasley et.al, 2000), poorer cognitive function, poor school attendance and school
performance (Mosley et al, 1990; Galal and Hulett, 2003). Children in Savelugu-Nanton,
because of the higher prevalence of severe stunted growth, are more likely to be predisposed
to the above-mentioned problems than their counterparts in Mfantseman district.
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Figures 10a, 10b and 10c: Comparison of BMI Status by year between Districts. 10a)
District comparisons, BMI status (2007); 10b) District comparisons, BMI status (2008); 10c)
District comparisons, BMI status (2009)
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Results presented in Figures 10a, 10b and 10c indicate that there was a significantly higher
prevalence of both severe thinness and thinness- for- age among children in Savelugu-Nanton
as compared to Mfantseman district. Similarly, a significantly higher prevalence of
overweight and obesity was observed among the Savelugu-Nanton population as compared to
the Mfantseman population. The results suggest that more school children in SaveluguNanton are likely to be affected by malnutrition. Therefore, children in Savelugu-Nanton are
more susceptible to stunted growth than children in Mfantseman.
Table 6: Difference in BMI and Stunting between Districts: Year, Gender and Class
levels
Variable
Year Comparison between District
BMI Z-scores
BMI Categories
Stunting Z-scores
Stunting Categories
Gender
BMI Z-scores
BMI Categories
Stunting Z-scores
Stunting Categories
Class
BMI z-scores
BMI Categories
Stunting Z-scores
Stunting Categories

p-value
0.230
0.004*
0.001*
0.001*
0.517
0.015*
0.001*
0.001*
0.354
0.011*
0.001*
0.001*

*Difference is significant at the 0.05 level
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4.5 Nutritional Status and Age at Enrolment into Primary School
Data collected on the ages at which children enrolled in Primary 1 was used to investigate the
extent to which children enrolled late in school, an index for the purpose of this study
categorised into two groups and termed as overage by 2 to 3 years or overage by 4 or more
years. The relationship between age of enrolment (categorised into age brackets) and
anthropometric indicators were assessed. In analysing the data it was assumed that the index
overage refers mainly to delayed enrolment and not class repetition.
As shown in Figure 11, the majority of the children in both districts fell within the overage
categories presenting an overall picture of delayed primary school enrolment in both districts.
Figure 11: District Comparison -Age Brackets of Primary 1 School Children

Figure 12: District Comparisons - Stunting Status of Primary 1 School Children
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Data were analysed for (HAZ-171, WAZ-131, and BMIZ-169) indices of Class 1 children
from 7 primary schools in Mfantseman district and for (HAZ-193, WAZ-149 and BMIZ-191)
children from 6 primary schools in the Savelugu-Nanton district.
Table 7 shows means of HAZ, WAZ and BMIZ for the age bracket categories of the children.
The results presented in Table 7, indicate that generally, the mean z-score values for each
indicator decreased with an increase in age (from underage through to the overage categories)
for all districts except for BMIZ within the age bracket categories of the Savelugu-Nanton
class one population. The mean z-score values were significantly different between the age
categories for all indicators except for BMIZ within the Mfantseman population (Table 7).
The results also indicate that, in both districts among the Primary 1 population, a high
negative deviation from the median value for stunting and underweight z-scores are likely to
be found among older pupils (overage by 2 or more years) than younger pupils (underage for
their grade). This corroborates the idea that overage children tend to enrol late, if households
are judging readiness for school purely on the basis of height.
Table 7: Mean comparison of Anthropometric indicators between age brackets of class
1 pupils within districts
HAZ
BMIZ
WAZ
Age Bracket
N (%)
Mean (SD)
Mean(SD)
Mean(SD)
Underage
1(0.6)
3.56
1.492
4.32
Age in Grade
24(14.1)
0.26(1.45)a
-0.27(0.98)
0.08(1.42)a
a
Mfantseman Overage 2-3 yrs
83(48.5)
-0.82(1.46)
-0.54(0.99)
-0.82(1.37)a
a
Overage ≥ 4yrs
63(36.8)
-1.79(1.42)
-0.67(1.14)
-0.93(1.05)a
a
Total
171(100.0)
-1.00(1.63)
-0.54(1.06)
-0.64(1.42)a
Underage
SaveluguAge in Grade
21(10.9)
0.43(1.10)a
0.18(0.88)a
0.48(1.18)a
a
a
Nanton
Overage 2-3 yrs
88(45.6)
-0.27(1.90)
0.38(1.58)
0.11(1.30)a
a
a
Overage ≥ 4yrs
84(43.5)
-1.53(1.91)
-0.89(1.78)
-0.99(1.04)a
a
a
Total
193(100.0)
-0.74(1.96)
-0.20(1.72)
-0.13(1.33)a
Superscripts a represents statistically significant differences between age brackets within a district (p<0.05)
District

The above results are supported by the results given in (Table 16 and 17 in the Appendix)
where proportions of categories for anthropometric indicators by age bracket and sex are
presented. In both populations in the two districts, no child was severely stunted or
underweight and only one child was stunted and underweight among the age in grade group
(Table 16 and 17 in the Appendix). In both districts, the majority of the children who were
either severely stunted or stunted were found within the overage groups as shown in Figures
13a, 13b, 14a and 14b (see Table 16 and 17 in the Appendix). A possible explanation of this
observation is that, majority of children are more likely to enrol late into primary school as a
result of their poor nutritional status. It is likely that as a result of appearing physically short
in height and underweight in size although older, parents‟ and guardians‟ decisions regarding
a child‟s readiness to start school might have been influenced and therefore might have
prevented majority of the children from starting school at the recommended age of 6 years.
Our finding confirms Glewwe and Jacoby (1995) reports that children in Ghana were
enrolling late or not enrolling at all because of their poor nutritional status measured by their
short height for their age. In addition, Fentiman and Hall (1997) on the basis of studies
conducted in Ghana indicated that non-enrolled children were shorter and underweight than
their school going counterparts. Furthermore, findings of similar studies conducted in other
developing countries revealed that poor health and nutritional status can determine to a larger
extend the age that a child will start schooling (Jamison, 1986; Moock and Leslie, 1986;
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Glewwe and Jacoby, 1995; Brooker et al, 1999). Our findings therefore emphasis that
children who are of normal stature are more likely to enroll in school earlier at the expected
age of enrolment than those who are shorter than expected for their ages.
Other implications on the issue of late enrolment is that children who enrol late into school
are at a higher risk of attending school irregularly, are low-achievers, are more likely to
repeat grades and are at a higher risk of dropping out before completing primary school
(Ananga, 2010; Nonoyama-Tarumi et. al, 2010 and Wils, 2004). Furthermore, at the
classroom level, when students fail to enroll at the recommended age, teachers are confronted
with a pedagogical challenge of teaching students of varied ages in one classroom having
differing levels of maturity (Fentiman et al. 1999; Nonoyama-Tarumi et. al, 2010).
Figures 13a, 13b and 13c: Stunting Categories by Age Brackets of Primary One
Children in Mfantseman District. 13a) Mfantseman District, severe stunting, z-score (< 3.00); 13b) Mfantseman District, stunting, z-score (-3.00 to -2.00); 13c) Mfantseman District,
normal height-for-age, z-score (>-2.00)
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Figures 14a, 14b and 14c: Stunting Categories by Age Brackets of Primary One
Children in Savelugu-Nanton District. 14a) Savelugu-Nanton District, severe stunting, zscore (< -3.00); 14b) Savelugu-Nanton District, stunting, z-score (-3.00 to -2.00); 14c)
Savelugu-Nanton District, normal height-for-age, z-score (>-2.00)
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On the other hand, Figures 13c and 14c indicate that in both districts, the majority of the
children who had normal heights for their ages were found among the underage and correct
age in grade groups. Within the overage by 2-3 years and overage by four or more years
groups a total percentage of 39.6% and 36.9% of the children in Mfantseman and SaveluguNanton districts were found to be either severely stunted or stunted (See Tables 16 and 17 in
the Appendix). According to the WHO epidemiological criteria for assessing the severity of
undernutrition in populations, these prevalence values mentioned above in both districts are
described as being highly severe in these populations (Gorstein, 1994) and therefore deserve
to be addressed immediately. This also highlights the relationship between poor nutrition and
the problem of over age in grade pupils which CREATE research has found to be endemic in
Ghanaian education.
Figures 15a, 15b, 15c, 15d and 15e: BMI Categories by Age Brackets of Primary One
Children in Mfantseman District. 15a)Mfantseman District, severe thinness-for-age, zscore (< -3.00); 15b) Mfantseman District, Thin-for-age, z-score (-3.00 to -2.00); 15c)
Mfantseman District, normal BMI/ in healthy range z-score (>-2.00 to 1.00); 15d)
Mfantseman District, overweight (BMI) z-score (>-1.00 to 2.00); 15e) Mfantseman District,
Obese (BMI) z-score (>2.00)
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Similarly, majority of children in both districts described as being either severely thin or thin
for their ages (low BMIZ) were found among the overage group of children as presented in
Figures 15a, 15b, (16a and 16b in the Appendix).
There was a significant negative correlation between stunting, underweight and BMI and the
age of enrolling into primary school (Table 8), suggesting that older children were
significantly more stunted, underweight and thin for their age than the younger children
which can be attributed to delayed entry into primary school. These results strongly suggest
that early childhood malnutrition (decrease in growth in stature and weight) is the cause of
delayed enrolment and continues to affect age of enrolment into primary school in both
districts. The highest correlation was observed for the stunting index. These findings are
consistent with the findings of the Partnership for Child Development, (1998) and Brooker et.
al, (1999) studies in Ghana and Tanzania, where they indicated that stunted children enrolled
later in school and were more likely to drop out earlier. Similarly, Moock and Leslie (1986)
reported that nutritional status as measured by height-for-age was a significant determinant of
both school enrolment and grade attainment among primary school children in the Terai
region of Nepal (Moock and Leslie, 1986). Our finding confirms those of similar studies
conducted in Ghana which indicates that children were enrolling late or not enrolling at all
because of their poor nutritional status indicated by their short height for their age (Glewwe
and Jacoby, 1995; Fentiman and Hall, 1997).
More than a decade after these studies were conducted in Ghana, the story remains
unchanged; findings of this study indicate that the problem still persists; parents continue to
make decisions with regards to the readiness of their children to start school based on their
stature and weight rather than their age.
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Table 8: Relationship between Anthropometric Indicators and Age at Enrolment of
Class 1 Pupils
Variable
Mfantseman District Age of Enrolment
Stunting (HAZ) 2007
BMI status 2007
Underweight (WAZ) 2007
Savelugu-Nanton Age of Enrolment
Stunting (HAZ) 2007
BMI Status 2007
Underweight (WAZ) 2007
* Correlation is significant at the 0.05 level

r (p-value)
-0.523(0.001)*
-0.245(0.001)*
-0.401(0.001)*
-0.523(0.001)*
-0.355(0.001)*
-0.457(0.001)*
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5. Conclusion
In this paper, findings about the relationship between the nutritional status and some
educational indicators of school children and how these relationships can influence access to
primary education are presented.
A comparison between classes of school children revealed that in both districts, children in
Primary 1 were more likely to be stunted and underweight as compared to children in the
upper classes. This has implications where stunted children in lower grades are more likely to
end up repeating grades, drop out of school and therefore are more unlikely to complete
primary education.
In both districts a higher proportion of children attending rural schools were more likely to be
stunted than those attending schools situated in urban areas although the difference was not
statistically significant. This finding suggests that children in rural areas are more likely to be
confronted by problems of delayed school enrolment; higher school dropouts rates and as
such are more unlikely to complete basic education as compared to children in urban areas.
A comparison between the districts showed that children in Savelugu-Nanton, because of the
higher prevalence of severe stunted growth, are more likely to be predisposed to problems of
delayed school enrolment, dropping out of school and inability to complete primary
education than their counterparts in Mfantseman district.
In both districts, no child was severely stunted or underweight among the age in grade group.
On the other hand, in both districts, the majority of the children who were stunted or
underweight (low BMI) were found within the overage groups. This implies that a positive
relationship exist between poor nutritional status and delayed school enrolment among
children in both districts. Most children are enrolling late into school because of their poor
nutritional status which affected their growth and development physically and therefore
might have influences on parent‟s decisions regarding readiness of a child to start school.
These results strongly suggest that early childhood malnutrition (decrease in growth in stature
and weight) is one potential cause of delayed enrolment into primary schools in both northern
and southern Ghana and as such is a potential barrier to ensuring that every child has access
to basic education in Ghana. In addition findings of this study, indicates that poor nutritional
status of school children is a potential contributory factor which can contribute largely to
educational exclusion with most children likely to find themselves within zones 2 and 3 of
the CREATE zones of Access Model.
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6. Policy Recommendations
On the basis of the findings, it is evident that stunting and low BMI-for –age (body thinness)
are common problems that confront primary-school children living in both the northern and
southern parts of Ghana.
The evidence given is sufficient to particularly implement interventions that will address both
pre-natal and nutritional deprivations during pregnancy since irreversible growth defects can
start from conception. Examples of programmes include the implementation of most nutrition
intervention programmes during antenatal care (ANC) visits of expecting women through to
the infancy stage of the baby. These interventions will ensure that both the mother and infant
leave the childbirth experience in the desired optimal physical and mental condition.
Other interventions geared toward improving the nutritional status of vulnerable/disadvantage
children are known and should be intensified and projected to other poor rural communities
grappling with poor nutritional and health issues. These include the distribution of nutritional
supplements (such as folic acid, iron and multi-vitamin) to pregnant women through Ministry
of Health approved health facilities and the intensification of nutrition education programmes
during ANC visits of expecting mothers. This is necessary because based on the 2008
findings of the GDHS, malnutrition was found to be associated with the mother‟s level of
nutritional education. Children whose mothers had some form of nutritional knowledge
through education were less likely to be malnourished than children whose mothers had little
or no education. Educational programmes should include the promotion of early
breastfeeding and introduction of appropriate complementary foods. In addition, expecting
mothers should be educated on how to combine nutritious food items in the preparation of
nutritious meals to meet the nutritional demands throughout the pregnancy period and ensure
optimal growth of the unborn baby. The use of highly nutritious food items that are especially
locally grown should be encouraged by health care professionals (nurses and midwives).
After birth, interventions aimed at reducing malnutrition, particularly undernutrition and
micronutrient deficiency diseases, must be implemented earlier, particularly in the first two
years of a child‟s life. Furthermore, the setting up of Community Management Acute
Malnutrition (CMAM) programme centres must be projected to more poor communities.
Under the CMAM programme children suffering from malnutrition when identified earlier
can receive the necessary attention and treatment before severe growth and developmental
defects occur. Other options include the setting-up of child welfare clinics and other health
facilities which can help in monitoring children suffering from malnutrition.
Policies of the Ministries of Health, Agriculture and Education when integrated can be more
effective and help tackle most nutritional and health issues that directly affect education. The
Ministry of Health‟s nutrition department can liaise with the Ministry of Agriculture in
identifying communities where particularly nutritious crops grow well and can be bought
directly from farmers at cheaper prices. These food items can be sold at subsidised prices to
expectant mothers during ANC visits in Ministry of Health approved health facilities
especially in areas where particular nutritious food items are expensive. Health facilities,
therefore will serve as ready markets for farmers, boosting the agricultural sector, while the
nutritional needs of mothers and their children are met, thereby improving the health care of
the population.
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In addition, although responses of the educational system in meeting children‟s health and
nutrition needs is expanding, it lacks the necessary urgency needed to tackle the problems
that confronts particularly disadvantaged children before damages during growth occurs and
becomes in most cases impossible to reverse. In Ghana commendable intervention
programmes such as the Ghana School Feeding Programme can only address short-term
hunger but may not correct any growth defects such as stunted growth which might have
occurred during the first 24 months of a child‟s life. Most of the intervention programmes
remain unfocused and are still limited in scope. These programmes should be targeted at
populations who actually need them. Well-targeted programmes will improve the nutritional
status of children, thereby increasing accessibility to primary education. A suggestion, worth
considering is implementing food for education programmes such as the Ghana School
Feeding Programme particularly during the pre-school years in crèches and kindergartens and
more importantly “tailoring” these interventions to disadvantaged poor communities.
Another intervention that can be considered is developing and providing fortified
complementary food products to infants and pre-school children living in deprived poor
communities.
In conclusion, it is important to emphasise that the above-mentioned interventions are more
effective during the prenatal period through to the first two years of a child‟s life when
growth defects can occur. Without addressing nutritional issues in early childhood Ghana will
not solve the problem of overage children in school and will therefore not meet the
Millennium Development Goal of Universal Primary Enrolment by 2015.

39

The Impact of Malnutrition on Access to Primary Education: Case Studies from Ghana

References
Agble, R., Bader, E., Solal-Céligny, A. and Palma, G. (2009) Ghana Nutrition Profile –
Nutrition and Consumer Protection Division, Food and Agriculture Organisation of
the United Nations, FAO.
Akyeampong, K., Djangmah, J., Seidu, A., Oduro, A. and Hunt, F. (2007) Access to Basic
Education in Ghana: The Evidence and the Issues. CREATE Country Analytical
Review, University of Sussex, Brighton.
Ananga, E. (2010). Typologies of drop out in Southern Ghana, CREATE Ghana Policy Brief
No. 1. University of Sussex, Brighton.
Anderson, A. K., Bignell, W., Winful, S., Soyiri, I. and Steiner-Asiedu, M., (2010). Risk
Factors for Malnutrition among Children 5-years and Younger in the Akuapim-North
District in the Eastern Region of Ghana. Current Research Journal of Biological
Sciences 2(3): 183-188.
Asibey-Berko, E., Zlottkin, S. H., (1999). The impact of double-fortified salt on anemia and
iodine deficiency. Workshop on Double-Fortified Salt, Accra, Ghana.
Beasley, N. M. R, Hall, A., Tomkins, A. M., Donnelly, C., Ntimbwa, P., Kivuga, J., Kihamia,
C. M., Lorri, W., and Bundy, D. A. P., (2000). The Health of Enrolled and Non
Enrolled Children of School Age in Tanga, Tanzania Acta Tropica 76: 223–229.
Behrman, J. R., & Lavy, V. (1994).Children’s Health and Achievement in School.
Washington, DC: The World Bank.
Behrman, J. R. (1996).The impact of health and nutrition on education. The World Bank
Research Observer, 11(1), 23–37.
Brooker, A. Hall, D. A. P., Bundy S., Adjei, E., Allen, E., Amuah, E., Asibey- Berko, S.T.,
Wen, N. N., Noswah-Nuamah, A., Ollennu C. M., Kihamia, W., Issae, L., Mwanri, J.,
Magingo, A., Mwaikemwa, S., Kimaro, E., Yona, S., Tatala, (1999). Short stature and
the age of enrolment in Primary School: studies in two African countries. Social
Science and Medicine 48: 675-682.
Brown, J. L.& Pollitt, E. (1996). Malnutrition, poverty and intellectual development.
Scientific American, 27438.
CREATE (2008) Impact of Health on Education Access and Achievement. CREATE Policy
Brief No. 3, University of Sussex, Brighton.
Cherian,V. (1992). Relation of parental education and life status to academic achievement by
Xhosa children. Psychological Reports 71, 947–956.
Cherian, V. (1994). Family reading habits and academic achievement of children from
polygamous, monogamous and divorced and nondivorced families. Perceptual and
Motor Skill 79, 536–538.

40

The Impact of Malnutrition on Access to Primary Education: Case Studies from Ghana

Clarke, N. M. A., Grantham-McGregor, S. M., Powell, C. A., Nutrition and health predictors
of school failure in Jamaican children. Ecol Food Nutr 1991; 26: 47–57.
Cogill, B. (2001). Anthropometric Indicators Measurement Guide. Food and Nutrition
Technical Assistance Project, Academy for Educational Development, Washington
DC.
Crognier, E., Baali, A., Hilali, M. K. and Villena, E. V. (2006). Preference for sons and sex
ratio in two non-western societies. Am J Hum Biol, 18:325-334.
Daniel, M. and Adair, L. (2004). Growth in Young Filipino Children Predicts
Schooling Trajectories through High School. Journal of Nutrition, 134 :1439-1446.
De Onis, M., Frongillo, E. A., & Blossner M. (2000). Is Malnutrition Declining? An analysis
of changes in levels of child malnutrition since 1980. Bull Pan Am Health
Organ;78:1222–1233.
Duncan, G., Brooks-Gunn, J. W., Yeung, J., & Smith, J.R. (1998). "How Much Does
Childhood Poverty Affect the Life Chances of Children?" American Sociological
Review. Vol. 63 (June: 406-423).
Ebbeling, C. B., Pawlak, D.B., & Ludwig, D. S. (2002). Childhood obesity: public-health
crisis, common sense cure. Lancet, 360: 473–482.
Food and Agriculture Organisation of the United Nations (FAO), (2009). Report on Ghana
Nutrition Profile. Nutrition and Consumer Protection Division, FAO.
Fentiman, A. Hall, A. & Bundy, D. (1999). School Enrolment Patterns in Rural Ghana: A
comparative study of the impact of location, gender, age and health on children’s
access to basic schooling. Comparative Education, 35(3), 331-349.
Galal, O., & Hulett, J.(2003).The relationship between Nutrition and Children’s Educational
Performance: a focus on the United Arab Emirates. Review of British Nutrition
Foundation; Nutrition Bulletin, 28(1), 11-20.
Gale, R. Catharine, F. J., O'callaghan, Keith, M. G., Law, C. M., & Martyn, C. N., (2003).
Critical Periods of Brain Growth and Cognitive Function of Children. Brain, 127(2),
321-329.
Ghana, Ministry of Education, Science and Sports, (2006) “Preliminary Education Sector
Performance Report”, Accra: Ministry of Education Science and Sport.
Ghana Statistical Service (GSS), Ghana Health Service (GHS), and ICF Macro, (2009).
Ghana Demographic and Health Survey 2008 Report.
Gibson, R.S. (1990). Principles of Nutritional Assessment. Oxford: Oxford University Press.
Grira, H. (2004). The determinants of grade attainment in low-income countries: evidence
from rural Bangladesh. The Developing Economies XLII (4), 494-509.

41

The Impact of Malnutrition on Access to Primary Education: Case Studies from Ghana

Glewwe, P., & Jacoby, H. G., (1995). An economic analysis of delayed primary school
enrolment in a low income country: The role of Early Childhood Nutrition. Review of
Economics and Statistics, 77(1): 156-69.
Glewwe, P., Jacoby, H.G., & King, E. (2001). Early Childhood Nutrition and Academic
Achievement: A Longitudinal Analysis. Journal of Public Economics, 81(3), pp.345368.
Grantham-McGregor, S. M., Walker, S. P., Himes, J. H., & Powell, C. A. (1996). Stunting
and Mental Development in Children. Nutrition Research, 16(11),pp.1821- 1828.
Grantham-McGregor, S. & Ani, C. (2001). A review of studies on the effects of iron
deficiency on cognitive development in children. J. Nutr., 131: 649S-668S.
Grantham-McGregor, S., Cheung, Y. B., Cueto, S., Glewwe, P., Richter, L., & Strupp, B.
(2007) Developmental potential in the first 5 years for children in developing
countries. The Lancet, 368: 60-70.
Gomes-Neto, J. B., Hanushek, E. A., Leite, R. H. & Frota-Bezzera, R. C., (1997). Health and
Schooling: Evidence and Policy Implications for developing Countries. Economics of
Education Review, 16(3), pp. 271-282.
Gorstein, J., Sullivan, K., Yip, R., De Onis, M., Trowbridge, F., Fajans, P. & Clugston, G.
(1994). Issues in the assessment of nutritional status using anthropometry. Bulletin of
the World Health Organisation, Vol 72(2):273-283.
Hall, A., Khanh, L. N., Son, T. H., Dung, N. Q., Lansdown, R. G., Dar, D. T., Hanh, N.T.,
Moestue, H., Kho, H. H., & Bundy, D. A. (2001). An association between chronic
undernutrition and educational test scores in Vietnamese children. Eur. J. Clin. Nutr.
55: 801–804.
Jamison, D. T. (1986). Child malnutrition and School Performance in China. J Dev Econ, 20:
299–309.
Krebs, N. F. & Jacobson, M. S. (2003).Prevention of pediatric overweight and obesity.
Pediatrics, 112, 424–430.
Kruger, R., Kruger, H. S., & MacIntyre, U. E. (2006). The determinants of overweight and
obesity among 10- to 15-year-old schoolchildren in the North West Province, South
Africa – the THUSA BANA (Transition and Health during Urbanisation of South
Africans; BANA, children) study. Public Health Nutrition, 9, 351–358.
Lee, J. (2003). Child survival: a global health challenge. Lancet, 362: 262.
Leslie, J. Ciemins, E. and Essama, S.B. (1997). Female nutritional status across the life-span
in sub-Saharan Africa : Prevalence patterns. Food Nutr Bull, 18:20-43.
Levinger, B., (1996).Wrapping the perfect package: what educational inputs make a
difference? Human Capacity Development across the Lifespan. United Nations
Development Programme and Educational Development Centre, New York.

42

The Impact of Malnutrition on Access to Primary Education: Case Studies from Ghana

Lewin, K. M. (2007). Improving Access, Equity and Transitions in Education: Creating a
Research Agenda. CREATE Pathways to Access Research Monograph No 1.
University of Sussex, Brighton.
Martorell, R. (1997). Undernutrition during pregnancy and early childhood and its
consequences for cognitive and behavioural development in Early Child
Development: Investing in Our Children’s Future. Amsterdam, the Netherlands:
Elsevier, 39–83.
Martorell, R., & Habicht, J., (1986). Growth in early childhood in developing countries (2nd
ed.). In J. M. Tanner, & F. Falkner (eds.). Human growth: A comprehensive treaties.
Vol. 3: Methodology, ecological, genetic, and nutritional effects on growth. New
York: Plenum Press.
Ministry of Health (MOH), (1998). Prevalence of anemia and vitamin A deficiency.
Workshop. Accra, Ghana.
Mosley, W., Jamison, D. T., & Henderson, D. A., (1990). The health sector in developing
countries: problems for the 1990s and beyond. Annual Review of Public Health 11:
335–58.
Moock, P. R., & Leslie, J. (1986). Childhood malnutrition and schooling in the Terai region
of Nepal. J Dev Econ, 20: 33–52.
Nasreddine, L., Mehio-Sibai, A., Mrayati, M., Adra, N. & Hwalla, N. (2009). Adolescent
obesity in Syria: prevalence and associated factors. Child: care, health and
development, 36(3): 404–413.
Ngare, D. K. and Muttunga, J. N. (1999) Prevalence of Malnutrition in Kenya. East Afr Med
J, 76:376-380.
Nonoyama-Tarumi,Y., Loaiza, E. and Engle, P. (2010). Late Entry into Primary School in
Developing Societies: Findings from Cross-National Household Surveys.
International Review of Education 56:103–125.
Odaga, A., & Heneveld, W. (1995). Girls and Schools in Sub-Saharan Africa: from analysis
to action. Washington, The World Bank.
Parthnership for Child Development, (1998). The health and nutritional status of
schoolchildren in Africa: evidence from school-based health programmes in Ghana
and Tanzania. Transactions of the Royal Society of Tropical Medicine and Hygiene,
92, 254-261.
Partnership for Child Development, (1999). Short stature and the age of enrolment in
Primary School: studies in two African countries. Social Science & Medicine, 48: 675
– 682.
Partnership for Children Development. (2001). An Association between Chronic
Undernutrition and Educational Test Scores in Vietnamese Children. European
Journal of Clinical Nutrition, Vol 55:801-804.

43

The Impact of Malnutrition on Access to Primary Education: Case Studies from Ghana

Patterson, P. D., Moore, C. G., Probst, J. C., and Shinogle, J.A. (2004). Obesity and Physical
Inactivity in Rural America. Journal of Rural Health, Spring, pp. 151-159.
Pridmore, P. (2007). The Impact of Health on Education Access and Attainment: A CrossNational Review of the Research Evidence. CREATE Pathways to Access Research
Monograph No 2. London, Institute of Education.
Available at www.create-rpc.org
Pollitt, E. (1990). Malnutrition and infection in the classroom: Summary and conclusions.
Food and Nutrition Bulletin, 12 (3).
Pollitt, E., Gorman, K. S., Engle, P. L., Martorell, R. & Rivera, J. (1993). Early
Supplementary Feeding and Cognition: effects over two decades. Monogr. Soc. Res.
Child Dev, 58, R5 - R98.
Pollitt, E., Watkins, W. E. & Husaini, M. A. (1997). Three-month nutritional
supplementation in Indonesian infants and toddlers benefits memory function 8 years
late. Am J. Clin. Nutr. 66:1357–1363.
Popkin, B. M., & Lim-Ybanez, M. (1982). Nutrition and school achievement. Soc. Sci. Med,
16: 53 – 61.
Powell, C. & Grantham-McGregor, S. M. (1978). The association between nutritional status,
school achievement and school attendance in twelve-year-old children at a Jamaican
school. West Ind Med J, 29:247-253.
Shariff, Z. M., Jenny, T., Bond, J. T., & Johnson, N. E. (2000). Nutrition and educational
achievement of urban primary schoolchildren in Malaysia. Asia Pacific J Clin Nutr
9(4): 264–273.
Sigman, M. and Neumann, C. (1989). Cognitive abilities of Kenyan children in relation to
nutrition, family characteristics and education. Child Dev; 60: 1463–1474.
Simeon, D. T. (1998). School feeding in Jamaica: a review of its evaluation. Am J Clin Nutr;
67:790S-794S.
Speiser, P. W., Rudolf, M. C., Anhalt, H., Camacho-Hubner, C., Chiarelli, F., Eliakim, A.,
Freemark, M., Gruters, A., Hershkovitz, E., Iughetti, L., Krude, H., Latzer, Y., Lustig,
R. H., Pescovitz, O. H., Pinhas-Hamiel, O., Rogol, A. D., Shalitin, S., Sultan, C.,
Stein, D., Vardi, P., Werther, G. A., Zadik, Z., Zuckerman-Levin, N., Hochberg, Z. &
Obesity Consensus Working Group, (2005). Consensus statement: childhood Obesity.
The Journal of Clinical Endocrinology and Metabolism, 90: 1871–1887.
Svedberg, P. (1990). Undernutrition in Sub-Saharan Africa: is there a Gender Bias? J Dev
Stud, 26:469-486.
Themane, M. J., Monyeki, K. D, Nthangeni, M. E, Kemper, H. C. G., & Twisk, J. W. R.
(2003). The relationship between health (malnutrition) and educational achievements
(Maths and English) in the rural children of South Africa. International Journal of
Educational Development, 23: 637–643.

44

The Impact of Malnutrition on Access to Primary Education: Case Studies from Ghana

Thompson, D. R., Obarzanek, E., Franko, D. L., Barton, B. A., Morrison, J., Biro, F. M.,
Daniels, S. R., & Striegel-Moore, R. H.(2007).Childhood overweight and
cardiovascular disease risk factors: the National Heart, Lung, and Blood Institute
Growth and Health Study. The Journal of Pediatrics, 150, 18–25.
Ukwuani, F. A. and Suchindran, C. M. (2003) Implications of Women's Work for Child
Nutritional Status in Sub-Saharan Africa: a Case Study of Nigeria. Social Science &
Medicine, 56:2109-2121.
Wamani, H., Nordrehaug Åstrøm1, A., Stefan Peterson, S., Tumwine, J. K. and Tylleskär, T.
(2007). Boys are more stunted than girls in Sub-Saharan Africa: a meta-analysis of
16 demographic and health surveys. BMC Pediatric, 7:17.
Wils, A. (2004). Late Entrants Leave School Earlier: Evidence from Mozambique.
International Review of Education 50(1): 17–37
World Health Organisation (WHO), (2007). World Health Organisation Multicentre Growth
Reference Study Group: WHO Child Growth Standards: Length/height-for-age,
Weight-forage, Weight-for-length, Weight-for-height and Body mass index-for-age:
Methods and Development.
Available from: http://www.who.int/childgrowth/standards/en/
WHO/UNICEF, (2009). WHO child growth standards and the identification of severe acute
malnutrition in infants and children. A joint statement by the World Health
Organisation and the United Nations Children‟s Fund.
Wilson, M., Darell, L. D., Hammer, P. D., Sanford, M., Dornbusch, P., R., Hintz, R., Gross,
R.& Rosenfeld, R., (1986). Growth and Intellectual Development. Paediatrics, 78 (4):
646- 650.
Wisniewski, S. L. W., (2009). Child Nutrition, Health Problems, and School Achievement in
Sri Lanka. World Development, 38 (3):315–332.
World Bank, (1993) Enhancing investments in education through better nutrition and health.
HRO Dissemination Notes (Human Resources Development and Operations Policy)
No.7.
Zeitlin, M., Ghassemi, H. & Mansour, M. (1990) Positive Deviance in Child Nutrition, with
emphasis on Psychosocial and Behavioral Aspects and Implications for Development
(Tokyo, The United Nations University).
Zere, E., Mclnyre, D. (2003) Inequities in under-five child malnutrition in South Africa.
International Journal for Equity in Health, 2:7.
Zhang, L., Fos, P. J., Johnson, W. D., Kamali, V., Cox, R. G. Zuniga, M. A.& Kittle, T.
(2008).Body mass index and health related quality of life in elementary school
children: a pilot study. Health and Quality of Life Outcomes, 6:77.

45

46

Appendices

47

48

Appendix A
Table 9: Z scores distribution of Height- for- Age (HAZ) and Weight- for-Age (WAZ) by Sex and Classes for Mfantseman District
Variable

Z scores

Sex
Male

< -3.00
-3.00 to -2.00
>-2.00
Total
< -3.00
-3.00 to -2.00
>-2.00
Total
< -3.00
-3.00 to -2.00
>-2.00
Total
< -3.00
-3.00 to -2.00
>-2.00
Total
< -3.00
-3.00 to -2.00
>-2.00
Total
< -3.00
-3.00 to -2.00
>-2.00
Total

Female
Class
Primary 1

Primary 4

Primary 6

JHS 1

HAZ/07
n (%)
41(10.0)
102(24.9)
267(65.1)
410(100.0)
16(4.7)
42(12.4)
281(82.9)
339(100.0)
10(5.8)
39(22.8)
122(71.3)
171(100.0)
21(10.0)
38(18.2)
150(71.8)
209(100.0)
16(8.9)
31(17.3)
132(73.7)
179(100.0)
10(5.3)
36(18.9)
144(75.8)
190(100.0)

HAZ/08
n (%)
32(9.7)
81(24.5)
217(65.8)
330(100.0)
17(6.3)
30(11.2)
222(82.5)
269(100.0)
19(10.4)
38(20.8)
126(68.9)
183(100.0)
19(13.9)
27(19.7)
91(66.4)
137(100.0)
5(3.7)
26(19.4)
103(76.9)
134(100.0)
6(4.1)
20(13.8)
119(82.1)
145(100.0)

HAZ/09
n (%)
20(8.9)
37(16.5)
167(74.6)
224(100.0)
12(6.1)
39(19.8)
146(74.1)
197(100.0)
11(7.1)
36(23.4)
107(69.5)
154(100.0)
15(10.6)
28(19.7)
99(69.7)
142(100.0)
6(5.4)
9(8.1)
96(86.5)
111(100.0)
0(0.0)
3(21.4)
11(78.6)
14(100.0)

WAZ/07
n (%)
9(9.6)
85(90.4)
94(100.0)
7(9.7)
65(90.3)
72(100.0)
16(12.2)
115(87.8)
131(100.0)
0(0.0)
25(100.0)
25(100.0)
0(0.0)
8(100.0)
8(100.0)
0(0.0)
2(100.0)
2(100.0)

WAZ/08
n (%)
1(1.9)
7(13.2)
45(84.9)
53(100.0)
0(0.0)
6(12.5)
42(87.5)
48(100.0)
1(1.1)
13(13.8)
80(85.1)
94(100.0)
0(0.0)
0(0.0)
2(100.0)
2(100.0)
0(0.0)
0(0.0)
3(100.0)
3(100.0)
0(0.0)
0(0.0)
2(100.0)
2(100.0)

WAZ/09
n (%)
1(3.6)
27(96.4)
28(100.0)
1(6.7)
14(93.3)
15(100.0)
2(4.8)
40(95.2)
42(100.0)
0(0.0)
1(100.0)
1(100.0)
-

Note. < -3 means values moving further away from the mean ( i.e. an even more deviant situation, severe/critical cases), -3.00 to -2.00 (values deviant from the mean,
stunted/underweight) ; >- 2.00 means values moving towards 0 (becoming less deviant from the median value and described as being normal or within the healthy range)
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Appendix B
Table 10: Z scores distribution of BMI-for- age by Sex and Classes for Mfantseman
District
Variable

Z-score

Sex

<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total

Male

Female

Class
Primary 1

Primary 4

Primary 6

JHS 1

BMIZ/07
n (%)
1 (0.2)
22 (5.4)
350 (85.2)
32 (7.8)
6 (1.5)
411(100.0)
0 (0.0)
16 (4.7)
283 (83.7)
29 (8.6)
10 (3.0)
338 (100.0)
1(0.6)
14(8.3)
141(83.4)
12(7.1)
1(0.6)
169(100.0)
0(0.0)
13(6.2)
179(85.2)
15(7.1)
3(1.4)
210(100.0)
0(0.0)
5(2.8)
152(84.9)
17(9.5)
5(2.8)
179(100.0)
0(0.0)
6(3.1)
161(84.3)
17(8.9)
7(3.7)
191(100.0)

BMIZ/08
n (%)
1(0.3)
15(4.6)
295(89.9)
14(4.3)
3(0.9)
328(100.0)
2(0.7)
8(3.0)
220(81.8)
30(11.2)
9(3.30
269(100.0)
0(0.0)
6(3.3)
159(87.8)
13(7.2)
3(1.7)
181(100.0)
3(2.2)
6(4.4)
114(83.2)
11(8.0)
3(2.2)
137(100.0)
0(0.0)
7(5.3)
108(81.2)
13(9.8)
5(3.8)
133(100.0)
0(0.0)
4(2.7)
134(91.8)
7(4.8)
1(0.7)
146(100.0)

BMIZ/09
n (%)
1(0.5)
9(4.1)
182(83.9)
19(8.8)
6(2.8)
217(100.0)
0(0.0)
2(1.2)
149(86.1)
16(9.2)
6(3.5)
173(100.0)
1(0.7)
4(2.6)
128(84.8)
13(8.6)
5(3.3)
151(100.0)
0(0.0)
4(3.1)
110(84.6)
13(10.0)
3(2.3)
130(100.0)
0(0.0)
3(2.8)
91(85.8)
8(7.5)
4(3.8)
106(100.0)
0(0.0)
0(0.0)
2(66.7)
1(33.3)
0(0.0)
3(100.0)

Note: < -3 means values moving further away from the mean ( i.e. Severe thinness), -3.00 to -2.00 (thinness); >2.00 to 1.00 means values moving towards 0 (normal, in healthy range); >1.00 to 2.00(overweight) and
>2.00(obese)
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Appendix C
Table 11: Z scores distribution of Height- for- Age (HAZ) and Weight-for-Age (WAZ) by School Location in Mfantseman District
Variable

Z scores

HAZ/07
n (%)

HAZ/08
n (%)

HAZ/09
n (%)

WAZ/07
n (%)

WAZ/08
n (%)

WAZ/09
n (%)

School
Location
Rural

< -3.00
-3.00 to -2.00
>-2.00
Total
< -3.00
-3.00 to -2.00
>-2.00
Total
< -3.00
-3.00 to -2.00
>-2.00
Total

34(10.4)
60(18.4)
232(71.2)
326(100.0)
23(5.4)
84(19.8)
317(74.8)
424(100.0)
57(7.6)
144(19.2)
549(73.2)
750(100.0)

33(10.9)
64(21.2)
205(67.9)
302(100.0)
17(5.7)
47(15.8)
234(78.5)
298(100.0)
50(8.3)
111(18.5)
439(73.2)
600(100.0)

22(10.5)
38(18.1)
150(71.4)
210(100.0)
10(4.8)
38(18.1)
162(77.1)
210(100.0)
32(7.6)
76(18.1)
312(74.3)
420(100.0)

0(0.0)
3(4.5)
64(95.5)
67(100.0)
0(0.0)
13(13.1)
86(86.9)
99(100.0)
0(0.0)
16(9.6)
150(90.4)
166(100.0)

1(2.2)
6(13.0)
39(84.8)
46(100.0)
0(0.0)
7(12.7)
48(87.3)
55(100.0)
1(1.0)
13(12.9)
87(86.1)
101(100.0)

0(0.0)
2(6.9)
27(93.1)
29(100.0)
0(0.0)
0(0.0)
13(100.0)
13(100.0)
0(0.0
2(4.8)
40(95.2)
42(100.0)

Urban

Total
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Appendix D
Table 12: Z scores distribution of BMI-for- Age by School Location for Mfantseman
District
Variable

Z-score

School
Location

<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total

Rural

Urban

Total

BMIZ/07
n (%)
1(0.3)
8(2.4)
285(87.2)
25(7.6)
8(2.4)
327(100.0)
1(0.2)
30(7.1)
348(82.3)
36(8.5)
8(1.9)
423(100.0)
2(0.3)
38(5.1)
633(84.4)
61(8.1)
16(2.1)
750(100.0)
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BMIZ/08
n (%)
1(0.3)
13(4.3)
260(86.7)
23(7.7)
3(1.0)
300(100.0)
3(1.0)
10(3.4)
254(85.2)
21(7.0)
10(3.4)
298(100.0)
4(0.7)
23(3.8)
514(86.0)
44(7.4)
13(2.2)
598(100.0)

BMIZ/09
n (%)
0(0.0)
2(1.2)
146(86.4)
17(10.1)
4(2.4)
169(100.0)
1(0.5)
9(4.1)
185(83.7)
18(8.1)
8(3.6)
221(100.0)
1(0.3)
11(2.8)
331(84.9)
35(9.0)
12(3.1)
390(100.0)

Appendix E
Table 13: Z scores distribution of Height- for- Age (HAZ) and Weight- for-Age (WAZ) by Sex and Classes for Schools in SaveluguNanton District
Variable

Z scores

HAZ/07
HAZ/08
HAZ/09
WAZ/07
WAZ/08
WAZ/09
n (%)
n (%)
n (%)
n (%)
n (%)
n (%)
< -3.00
84(18.1)
37(7.5)
19(6.2)
0(0.0)
0(0.0)
0(0.0)
Sex
Male
-3.00 to -2.00
78(16.8)
83(16.7)
53(17.3)
5(5.3)
1(1.3)
0(0.0)
>-2.00
303(65.2)
376(75.8)
234(76.5)
89(94.7)
78(98.7)
50(100.0)
50(100.0)
Total
465(100.0)
496(100.0)
306(100.0)
94(100.0)
79(100.0)
< -3.00
27(11.1)
7(2.1)
14(6.5)
0(0.0)
0(0.0)
0(0.0)
-3.00 to -2.00
45(18.5)
32(9.8)
20(9.3)
1(1.5)
1(1.2)
1(2.0)
Female
>-2.00
171(70.4)
289(88.1)
181(84.2)
64(98.5)
85(98.8)
48(98.0)
Total
243(100.0)
328(100.0)
215(100.0)
65(100.0)
86(100.0)
49(100.0)
< -3.00
17(8.8)
9(3.0)
21(7.9)
0(0.0)
0(0.0)
0(0.0)
Class
-3.00 to -2.00
27(14.0)
33(11.1)
35(13.1)
5(3.4)
2(1.2)
1(1.0)
Primary 1
>-2.00
149(77.2)
256(85.9)
211(79.0)
144(96.6)
163(98.8)
98(99.0)
Total
193(100.0)
298(100.0)
267(100.0)
149(100.0)
165(100.0)
99(100.0)
< -3.00
52(27.4)
14(6.5)
5(4.8)
0(0.0)
Primary 4
-3.00 to -2.00
38(20.0)
39(18.2)
21(20.0)
1(11.1)
>-2.00
100(52.6)
161(75.2)
79(75.2)
8(88.9)
Total
190(100.0)
214(100.0)
105(100.0)
9(100.0)
< -3.00
19(13.2)
12(7.5)
7(4.7)
Primary 6
-3.00 to -2.00
32(22.2)
28(17.5)
17(11.5)
>-2.00
93(64.6)
120(75.0)
124(83.8)
Total
144(100.0)
160(100.0)
148(100.0)
< -3.00
23(12.7)
9(5.9)
0(0.0)
0(0.0)
JHS 1
-3.00 to -2.00
26(14.4)
15(9.9)
0(0.0)
0(0.0)
>-2.00
132(72.9)
128(84.2)
1(100.0)
1(100.0)
Total
181(100.0)
152(100.0)
1(100.0)
1(100.0)
Note: < -3 means values moving further away from the mean ( i.e. an even more deviant situation, severe/critical cases), -3.00 to -2.00 (values deviant from the mean,
stunted/underweight) ; >- 2.00 means values moving towards 0 (becoming less deviant from the mean, normal height-for age /weight-for-age)
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Appendix F
Table 14: Z scores distribution of BMI-for- age by Sex and Classes for Schools in
Savelugu-Nanton District
Variable

Z-score

BMIZ/07
n (%)

BMIZ/08
n (%)

BMIZ/09
n (%)

Sex

<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total

15(3.3)
38(8.4)
308(67.7)
51(11.2)
43(9.5)
455(100.0)
0(0.0)
10(4.1)
166(68.9)
35(14.5)
30(12.4)
241(100.0)
6(3.1)
20(10.5)
122(63.9)
26(13.6)
17(8.9)
191(100.0)
6(3.3)
17(9.3)
109(59.6)
21(11.5)
30(16.4)
183(100.0)
3(2.1)
7(4.9)
108(76.1)
20(14.1)
4(2.8)
142(100.0)
0(0.0)
4(2.2)
135(75.0)
19(10.6)
22(12.2)
180(100.0)

5(1.0)
34(6.9)
419(84.6)
27(5.5)
10(2.0)
495(100.0)
1(0.3)
4(1.2)
286(87.5)
28(8.6)
8(2.4)
327(100.0)
0(0.0)
7(2.4)
253(85.8)
27(9.2)
8(2.7)
295(100.0)
2(0.9)
12(5.6)
179(83.6)
17(7.9)
4(1.9)
214(100.0)
1(0.6)
11(6.9)
137(85.6)
6(3.8)
5(3.1)
160(100.0)
3(2.0)
8(5.2)
136(88.9)
5(3.3)
1(0.7)
153(100.0)

1(0.3)
18(5.5)
269(81.8)
27(8.2)
14(4.3)
329(100.0)
1(0.4)
8(3.6)
184(82.5)
23(10.3)
7(3.1)
223(100.0)
0(0.0)
16(5.6)
222(77.4)
33(11.5)
16(5.6)
287(100.0)
1(0.9)
4(3.6)
97(88.2)
6(5.5)
2(1.8)
110(100.0)
1(0.6)
6(3.9)
134(86.5)
11(7.1)
3(1.9)
155(100.0)
-

Male

Female

Class
Primary 1

Primary 4

Primary 6

JHS 1
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Appendix G
Table 15: Z scores distribution of Height- for- Age (HAZ) and Weight-for-Age (WAZ) by School Location in Savelugu-Nanton District
Variable
School
Location
Rural

Urban

Total

Z scores
< -3.00
-3.00 to -2.00
>-2.00
Total
< -3.00
-3.00 to -2.00
>-2.00
Total
< -3.00
-3.00 to -2.00
>-2.00
Total

HAZ/07
n (%)
81(17.7)
81(17.7)
295(64.6)
457(100.0)
30(12.0)
42(16.7)
179(71.3)
251(100.0)
111(15.7)
123(17.4)
474(66.9)
708(100.0)

HAZ/08
n (%)
30(5.6)
78(14.5)
431(80.0)
539(100.0)
14(4.9)
37(13.0)
234(82.1)
285(100.0)
44(5.3)
115(14.0)
665(80.7)
824(100.0)

HAZ/09
n (%)
27(9.6)
45(16.0)
210(74.5)
282(100.0)
6(2.5)
28(11.7)
205(85.8)
239(100.0)
33(6.3)
73(14.0)
415(79.7)
521(100.0)
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WAZ/07
n (%)
0(0.0)
3(3.4)
85(96.6)
88(100.0)
0(0.0)
3(4.2)
68(95.8)
71(100.0)
0(0.0)
6(3.8)
153(96.2)
159(100.0)

WAZ/08
n (%)
0(0.0)
2(2.3)
85(97.7)
87(100.0)
0(0.0)
0(0.0)
78(100.0)
78(100.0)
0(0.0)
2(1.2)
163(98.8)
165(100.0)

WAZ/09
n (%)
0(0.0)
0(0.0)
32(100.0)
32(100.0)
0(0.0)
0(0.0)
44(100.0)
44(100.0)
0(0.0)
0(0.0)
76(100.0)
76(100.0)

Appendix H
Table 16: Z scores distribution of BMI-for- Age by School Location for SaveluguNanton District
Variable

Z-score

School
Location

<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total

Urban

Rural

Total

BMIZ/07
n (%)
5(2.0)
14(5.6)
187(74.5)
35(13.9)
10(4.0)
251(100.0)
10(2.2)
34(7.6)
287(64.5)
51(11.5)
63(14.2)
445(100.0)
15(2.2)
48(6.9)
474(68.1)
86(12.4)
73(10.5)
696(100.0)

BMIZ/08
n (%)
1(0.4)
8(2.8)
250(88.3)
16(5.7)
8(2.8)
283(100.0)
5(0.9)
30(5.6)
455(84.4)
39(7.2)
10(1.9)
539(100.0)
6(0.7)
38(4.6)
705(85.8)
55(6.7)
18(2.2)
822(100.0)
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BMIZ/09
n (%)
1(0.4)
11(4.3)
225(87.9)
15(5.9)
4(1.6)
256(100.0)
1(0.3)
15(5.1)
228(77.0)
35(11.8)
17(5.7)
296(100.0)
2(0.4)
26(4.7)
453(82.1)
50(9.1)
21(3.8)
552(100.0)

Appendix I
Table 17: Prevalence of Anthropometric Indicators in Mfantseman and Savelugu-Nanton Districts
District

z-scores
categories
for HAZ and
WAZ

HAZ/07

HAZ/08

HAZ/09

WAZ/07

WAZ/08

WAZ/09

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

Mfantseman
District

< -3.00
-3.00 to 2.00
>-2.00
Total

57(7.6)
144(19.2)
548(73.2)
749(100.0)

49(8.2)
111(18.5)
439(73.3)
599(100.0)

32(7.6)
76(18.1)
313(74.3)
421(100.0)

0(0.0)
16(9.6)
150(90.4)
166(100.0)

1(1.0)
13(12.9)
87(86.1)
101(100.0)

0(0.0)
2(4.7)
41(95.3)
43(100.0)

SaveluguNanton
District

< -3.00
-3.00 to 2.00
>-2.00
Total

111(15.7)
123(17.4)
474(66.9)
708(100.0)

44(5.3)
115(14.0)
665(80.7)
824(100.0)

33(6.3)
73(14.0)
415(79.7)
521(100.0)

0(0.0)
6(3.8)
153(96.2)
159(100.0)

0(0.0)
2(1.2)
163(98.8)
165(100.0)

0(0.0)
1(1.0)
98(99.0)
99(100.0)

Total

< -3.00
-3.00 to 2.00
>-2.00
Total

168(11.5)
267(18.3)
1022(70.1)
1457(100.0)

93(6.5)
226(15.9)
1104(77.6)
1423(100.0)

65(6.9)
149(15.8)
728(77.3)
942(100.0)

0(0.0)
22(6.8)
303(93.2)
325(100.0)

1(0.4)
15(5.6)
250(94.0)
266(100.0)

0(0.0)
3(2.1)
139(97.9)
142(100.0)
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z-scores
categories for
BMIZ

<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total

BMIZ/07

BMIZ/08

BMIZ/09

n (%)
1(0.1)
38(5.1)
633(84.5)
61(8.1)
16(2.1)
749(100.0)
15(2.2)
48(6.9)
474(68.1)
86(12.4)
73(10.5)
696(100.0)
16(1.1)
86(6.0)
1107(76.6)
147(10.2)
89(6.2)
1445(100.0)

n (%)
3(0.5)
23(3.9)
515(86.3)
44(7.4)
12(2.0)
597(100.0)
6(0.7)
38(4.6)
705(85.8)
55(6.7)
18(2.2)
822(100.0)
9(0.6)
61(4.3)
1220(86.0)
99(7.0)
30(2.1)
1419(100.0)

n (%)
1(0.3)
11(2.8)
331(84.9)
35(9.0)
12(3.1)
390(100.0)
2(0.4)
26(4.7)
453(82.1)
50(9.1)
21(3.8)
552(100.0)
3(0.3)
37(3.9)
784(83.2)
85(9.0)
33(3.5)
942(100.0)

Appendix J
Table 18: Prevalence of Anthropometric Indicators of Age Brackets for Class 1 pupils
in Mfantseman District
Age Bracket

z-scores
categories
for
HAZ/WAZ
< -3.00
-3.00 to -2.00
>-2.00
Total

HAZ/07

WAZ/07

n (%)
0(0.0)
0(0.0)
1(100.0)
1(100.0)

n (%)
0(0.0)
0(0.0)
1(100.0)
1(100.0)

< -3.00
-3.00 to -2.00
>-2.00
Total

0(0.0)
1(4.2)
23(95.8)
24(100.0)

Over age by
2-3 years

< -3.00
-3.00 to -2.00
>-2.00
Total

1(1.2)
22(26.5)
60(72.3)
83(100.0)

Overage by 4
or more years

< -3.00
-3.00 to -2.00
>-2.00
Total

9(14.3)
16(25.4)
38(60.3)
63(100.0)

< -3.00
-3.00 to -2.00
>-2.00
Total

10(5.8)
39(22.8)
122(71.3)
171(100.0)

Underage

Age in grade

TOTAL

z-scores
categories for
BMIZ

<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
0(0.0)
<-3.00
1(4.2)
-3.00 to -2.00
23(95.8)
> -2.00 to 1.00
24(100.0) >1.00 to 2.00
> 2.00
Total
0(0.0)
<-3.00
12(14.8)
-3.00 to -2.00
69(85.2)
> -2.00 to 1.00
81(100.0) >1.00 to 2.00
> 2.00
Total
0(0.0)
<-3.00
3(12.0)
-3.00 to -2.00
22(88.0)
> -2.00 to 1.00
25(100.0) >1.00 to 2.00
> 2.00
Total
0(0.0)
<-3.00
16(12.2)
-3.00 to -2.00
115(87.8) > -2.00 to 1.00
131(100.0) >1.00 to 2.00
> 2.00
Total
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BMIZ/07

n (%)
0(0.0)
0(0.0)
0(0.0)
1(100.0)
0(0.0)
1(100.0)
0(0.0)
1(4.2)
20(83.3)
3(12.5)
0(0.0)
24(100.0)
0(0.0)
5(6.1)
71(86.6)
6(7.3)
0(0.0)
82(100.0)
1(1.6)
8(12.9)
50(80.6)
2(3.2)
1(1.6)
62(100.0)
1(0.6)
14(8.3)
141(83.4)
12(7.1)
1(0.6)
169(100.0)

Appendix K
Table 19: Prevalence of Anthropometric Indicators of Age Brackets for Class 1 pupils
in Savelugu-Nanton
Age Bracket

Underage

z-scores
HAZ/07
categories for
HAZ/WAZ
n (%)
< -3.00
-3.00 to -2.00 >-2.00
Total

< -3.00
Age in grade -3.00 to -2.00
>-2.00
Total

0(0.0)
1(4.8)
20(95.2)
21(100.0)

Over age by
2-3 years

< -3.00
-3.00 to -2.00
>-2.00
Total

2(2.3)
10(11.4)
76(86.4)
88(100.0)

Overage by
4 or more
years

< -3.00
-3.00 to -2.00
>-2.00
Total

15(17.9)
16(19.0)
53(63.1)
84(100.0)

< -3.00
-3.00 to -2.00
>-2.00
Total

17(8.8)
27(14.0)
149(77.2)
193(100.0)

TOTAL

WAZ/07

n (%)
-

z-scores
categories for
BMIZ

<-3.00
-3.00 to -2.00
> -2.00 to 1.00
>1.00 to 2.00
> 2.00
Total
0(0.0)
<-3.00
0(0.0)
-3.00 to -2.00
21(100.0) > -2.00 to 1.00
21(100.0) >1.00 to 2.00
> 2.00
Total
0(0.0)
<-3.00
0(0.0)
-3.00 to -2.00
89(100.0) > -2.00 to 1.00
89(100.0) >1.00 to 2.00
> 2.00
Total
0(0.0)
<-3.00
5(12.8)
-3.00 to -2.00
34(87.2)
> -2.00 to 1.00
39(100.0) >1.00 to 2.00
> 2.00
Total
0(0.0)
<-3.00
5(3.4)
-3.00 to -2.00
144(96.6) > -2.00 to 1.00
149(100.0) >1.00 to 2.00
> 2.00
Total
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BMIZ/07

n (%)
0(0.0)
0(0.0)
16(76.2)
5(23.8)
0(0.0)
21(100.0)
2(2.3)
2(2.3)
56(63.6)
15(17.0)
13(14.8)
88(100.0)
4(4.9)
18(22.0)
50(61.0)
6(7.3)
4(4.9)
82(100.0)
6(3.1)
20(10.5)
122(63.9)
26(13.6)
17(8.9)
191(100.0)

Appendix L
Figures 6f, 6g, 6h, 6i and 6j: Prevalence of BMI Categories among School Children in
Savelugu-Nanton District based on Classes. 6f) Savelugu-Nanton District, Severe Body
Thinness-for-Age, z-score (<-3.00); 6g) Savelugu-Nanton District, Body Thinness-for-Age,
z-score (-3.00 to -2.00); 6h) Savelugu-Nanton District, Normal BMI/in healthy range, z-score
(>-2.00 to 1.00); 6i) Savelugu-Nanton District, Overweight (BMI), z-score (>1.00 to 2.00);
6j) Savelugu-Nanton District, Obese (BMI), z-score (>2.00)
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Appendix M
Figures 7d, 7e, 7f, 7g and 7h: Prevalence of BMI Categories among School Children in
Mfantseman District based on Location (Rural/Urban). 7d) Savelugu-Nanton District,
Severe Body Thinness-for-Age, z-score (<-3.00); 7e) Savelugu-Nanton District, Body
Thinness-for-Age, z-score (-3.00 to -2.00); 7f) Savelugu-Nanton District, Normal BMI/in
healthy range, z-score (>-2.00 to 1.00); 7g) Savelugu-Nanton District, Overweight (BMI), zscore (>1.00 to 2.00); 7h) Savelugu-Nanton District, Obese(BMI), z-score (>2.00)
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Appendix N
Figures 16a, 16b, 16c, 16d and 16e: BMI Categories by Age Brackets of Primary One
Children in Savelugu-Nanton District. 16a) Savelugu-Nanton District, severe thinness-forage, z-score (< -3.00); 16b) Savelugu-Nanton District, Thin-for-age, z-score (-3.00 to -2.00);
16c) Savelugu-Nanton District, normal BMI/ in healthy range z-score (>-2.00 to 1.00); 16d)
Savelugu-Nanton District, overweight (BMI) z-score (>-1.00 to 2.00); 16e) Savelugu-Nanton
District, Obese (BMI) z-score (>2.00)
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Report summary:
Health and nutritional factors are rarely considered as underlying factors of accessibility to education
even though it has been emphasised that key components as part of efforts to achieve the Education for
All goal include optimal school health and nutrition. The findings reveal that early childhood
malnutrition (decrease in growth in stature and weight) is likely to be a potential cause of delayed
enrolment into primary school which leads to the issue of overage in grade children, an endemic
problem in Ghanaian education. The findings of the study acts as a reminder that intervention
programmes implemented to address the goal of Education for All should also address the nutritional
and health needs of children and more importantly should be targeted at populations who actually need
them.
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