
1 Introduction and background
Many of the children living in low and middle-
income countries suffer from undernutrition and
have evidence of impaired growth (WHO 2005).
Undernutrition, one end of the spectrum of
malnutrition, is manifested as stunting,
underweight and wasting as well as deficiencies
of macro and micro nutrients such as proteins,
calories, iron, vitamins, iodine and zinc, etc.
(Rosado 1999; Hunt and Quibria 1999).

Micronutrient deficiencies have been labelled
the ‘hidden hunger’ because of the covert
influence of the specific deficiencies that may
occur even with meals that may be plentiful in
macronutrients but lacking in these essential
ingredients (Kennedy et al. 2003). Deficiencies
of zinc, iron, iodine and vitamin A are the
commonest forms of nutrient deficiencies in
Pakistan as in many other developing countries
(Hall et al. 2001; IRIN 2003; Liaqat 2004;
Nemer et al. 2001), thus posing a significant
public health problem by increasing the risk of
infections and impairment of physical and
mental development (Bundy and Shaeffer
2006). An estimated 60 million children globally
or 35–70 per cent of school-going age are
affected by iodine deficiency and an estimated

85 million suffer from vitamin A deficiency
(Onis 2000).

Asia, especially South Central Asia, has the
world’s greatest percentage of stunted and
highest prevalence of wasted children (Nemer et
al. 2001; Onis 2000; Black et al. 2008). About a
third of Pakistani children under the age of five
are moderate to severely underweight and
stunted, and one tenth are wasted (UNICEF
2007); these rates are higher in the rural areas
with the exception of wasting, which has been
documented to be higher in the urban areas
(NNS 2001; HDSA and TMHHDC 2005),
possibly among urban slums. Unfortunately
there has been little improvement in the
nutritional states of Pakistani children over the
past 30 years (NNS 2001; Bhutta 2000).

Considering the gloomy situation of child
undernutrition (NNS 2001) particularly in girls
the Ministry of Women Development conducted
a nutrition project called Tawana Pakistan
Project (TPP) under the technical assistance of
Aga Khan University. The project was designed
to provide a meal per day and food supplements
for a complete feeding cycle of two years to about
0.5 million girls between the age of 5–12 in low-
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income communities in 29 poverty stricken
districts of Pakistan, including two in Gilgit
Baltistan and one in Azad Jammu and Kashmir
at their schools, with the vision to improve their
nutritional status and school attendance.

Notwithstanding an internal monitoring and
evaluation system, the Tawana school feeding
programme underwent an independent impact
assessment and evaluation for health, nutrition
and cognitive development through two cross-
sectional surveys at baseline and endline in
Sindh and a nested longitudinal follow-up of a
subset, one year following the implementation of
the feeding. This independent evaluation is
summarised in two assessments, namely the
observed impacts on health and nutrition
outcomes and the second, a novel assessment of
potential impacts on cognitive functions and
developmental outcomes. This article
summarises the key findings from an assessment
of nutrition and health outcomes among
recipient primary school girls in rural districts of
Sindh, based on the longitudinal cohort data.

2 Materials and methods
Study design
The study design included two cross-sectional
surveys at baseline and endline and a nested
longitudinal follow-up of a subset, one year after
the implementation of the feeding.

Study population and sample size
The study population for this assessment was
girls aged 6–12 years enrolled in government
primary school. This study was carried out in
four rural districts (Thatta, Badin, Mirpur Khas
and Tharparkar) of Sindh province, Pakistan in
2004–05 (see Figure 1).

The sample size calculations were done using
decrease in prevalence of stunting and wasting
up to 10 per cent and 20 per cent respectively
after implementation of the feeding programme,
which is the primary objective of the study using
a two-sided test with α=0.05 and ß=0.20.
Baseline prevalence of stunting and wasting was
35–42 per cent and 10–16 per cent respectively.
Using varying assumptions a range of sample
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Figure 1 Map of Sindh province showing targeted districts 
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size was calculated and the maximum sample
size obtained was used, that is, 1,190 for study.

Inclusion and exclusion criteria
The schools in Sindh province where ‘Tawana
Project’ feeding was continued for one or more
years were eligible and others were excluded
where feeding had already started at the time of
the baseline assessment. The inclusion criteria
for selecting the school children was girls, aged
5–12 years, who were residents of the villages
and enrolled in the schools at the time of the
initiation of the project and who had participated
in the baseline assessment.

Pre-testing and training
A series of pre-tests were conducted, both in rural
and urban populations for ensuring the validity of
the instruments. The field staff were trained in
measuring anthropometry (length/weight) as well
as conducting physical examinations and data
collection. Anthropometry training of field staff
was performed on human subjects of an age
group comparable to the study population. Inter-
and intra-rater reliability was used as a measure
of quality assurance for the training session.

Operational procedures
The nutritional assessment was carried out by
means of anthropometric measurements and
physical examinations. A portable (Seca digital)
adult weighing machine was used for the weight
measurements. For standardisation purposes,
the weighing scales were checked with a 5kg

weight routinely (every morning) by team
leaders. The girls were weighed barefooted and
in light clothes on a weighing machine that was
placed on a flat, even surface. Wooden
stadiometers were used for length
measurements. The nutritional anthropometric
module of the (Epinut) Epi Info Software,
version 6.0 (CDC and Prevention, Atlanta, GA)
was used to calculate the z-scores for weight-for-
age, height-for-age and weight-for-height.

Physical examination for signs of conjunctival
pallor, xerophthalmia/Bitot’s spots, angular
stomatitis, goitre and pluckability of hair (the
hair-pull test) was carried out on all targeted
girls to assess anaemia and deficiencies of iron,
vitamin A, vitamin B, iodine and zinc,
respectively. Age was assessed according to those
entered in the school record.

Data management and statistical analysis
For data entry, data entry screens were
developed by using Fox Pro version 6 with
necessary range, consistency and logic checks.
The data was double entered along with data
checks to ensure the quality. Analysis was done
using the Statistical Product and Service
Solutions software (SPSS Inc. Chicago, IL, USA),
version 15. Nutritional status of the girls was
examined by converting anthropometric data
into standardised scores based on World Health
Organization (WHO) standards. A girl was
determined to be stunted, wasted or underweight
if her height-for-age z-score (HAZ), weight-for-
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Table 1 Paired analysis of growth indicators (pre- and post-intervention)

Nutritional indicators Pre-intervention Post-intervention OR (95% CI) P-value Change (%) Decrease (%)

Wasting Normal 825 971 1 - - -
(80.3%) (94.5%)

Wasting 203 57 0.24 < 0.0001 72.1 14.2
(19.7%) (5.5%) (0.17, 0.32)

Stunting Normal 688 661 1 - - -
(67.1%) (64.5%)

Stunting 337 364 1.12 0.20 -7.9 -2.6
(32.9%) (35.5%) (0.93, 1.34)

Under- Normal 617 729 1 - - -
weight (66.1%) (78.1%)

Under- 316 204 0.54 < 0.0001 35.4 12.0
weight (33.9%) (21.9%) (0.44, 0.67)

Source Authors’ own.
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height z-score (WHZ) or weight-for-age z-score
(WAZ), was less than -2 SD respectively. Both
paired and unpaired analysis was done, while this
article presents the paired analysis. Group
comparison assumed pre- and post-intervention
data as independent cohorts examined at two
time points. A Chi-square test was used to test
the association of feeding with the children’s
nutritional status. Four combinations of
responses for each set of paired data exist:
(i) The child was ‘normal’ before and after
feeding; (ii) The child was ‘malnourished’ before
and after feeding; (iii) The child was
‘malnourished’ only before feeding; and (iv) The
child was ‘malnourished’ only after feeding. The
analysis focused on discordant (yes/no vs. no/yes)
pairs only because of the interest in detecting
any change in the nutritional status following the
feeding programme. Paired bivariate analysis
was performed using McNemar’s test to compare
the observation of discordant pairs by means of a
2x2 contingency table.

Ethical approval
This study was approved by the Ethical Review
Committee of Aga Khan University, Pakistan.

Results and interpretation
Two cross-sectional surveys were conducted at
baseline and endline and a nested longitudinal
follow-up of a subset, one year after the
implementation of the school feeding programme,
while the baseline survey was conducted in all four
provinces of Pakistan targeting 16 districts out of
29 intervention districts. The endline survey was
conducted only in Sindh province due to financial
constraints. In four districts of Sindh province, a
total of 1,441 girls aged 6–12 years participated in
the baseline survey and 1,859 in the endline
survey for the assessment of health and nutrition
indicators.

In order to use each subject in the analysis, two
approaches were used to analyse the data; overall
group comparison (unpaired) of pre- and post-
intervention data, and paired bivariate design.
Group comparison assumed pre- and post-
intervention data as independent cohorts
examined at two time points. The difference in
proportions of discordant pairs was used to
quantify the amount of change from the pre- to
post-intervention period; the sample size
reduced to 1,028 girls when analysed by this
method. Findings of paired analysis are
presented below with a relevant interpretation.

The analysis of growth indicators of girls aged
6–12 years by pre- and post-intervention is
presented in Table 1. The overall growth
indicators of girls as measured by their height
and weight improved after 12 months of
intervention. The baseline prevalence (at pre-
intervention) of wasting was about 19 per cent,
stunting was 32.9 per cent and underweight was
33.9 per cent. These decreased by 14.2 per cent, 
-2.6 per cent and 12.0 per cent from baseline to
post-intervention respectively, denoting a rate of
change of 72.1 per cent for wasting, -7.9 per cent
for stunting, and 34.4 per cent for underweight.
The paired observations show no difference in
the rate of stunting. Analysis was then done by
stratifying wasting, stunting and underweight by
the pre and post-intervention status of girls.
There was a significant decrease in the
percentage of wasted girls (p<0.0001; OR 0.24
(0.17, 0.32)) whereas the estimates for stunted
girls were (p<0.20; OR 1.12 (0.93, 1.34)).
Moreover there was a significant decrease in the
percentage of underweight girls (p<0.0001;
OR 0.54 (0.44, 0.67)).

Table 2 shows the changes in the physical signs of
micronutrient deficiencies before and after the
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Table 2 Micronutrient deficiencies among paired girls (pre- and post-intervention)

Micronutrient deficiencies Pre-intervention N (%) Post-intervention N (%) P-value

Hair plucking; Yes 103 (10.0) 88 (8.6) < 0.01

Conjunctival pallor; Yes 712 (69.4) 70 (6.8) < 0.01

Goitre; Yes 3 (0.3) 23 (2.2) < 0.01

Angular stomatitis; Yes 54 (5.3) 17 (1.7) < 0.01

Dental caries; Yes 315 (30.7) 147 (14.3) < 0.01

Source Authors’ own.
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implementation of the feeding programme among
the matched groups. Zinc deficiency as measured
by the ease of hair plucking, anaemia measured by
conjunctival pallor, and vitamin B deficiency
measured by angular stomatitis decreased by 1.4,
62.6 and 3.6 per cent respectively (p<0.01). There
was an increase in the percentage of children who
had iodine deficiency, measured by examining and
palpating for goitres (1.9 per cent, p<0.01), at the
end of the intervention period. Physical
examination also showed a decrease in the
prevalence of dental caries by 16.4 per cent
(p<0.01) and an improvement in the personal
hygiene score (p=0.001).

Figure 2 shows the status of growth indicators by
pre- and post-intervention among matched groups.
Improvement in rates of wasting and stunting was
observed before and after intervention and there is
no positive change in rates of stunting.

Figures 3–4: Girls aged 9–12 were grouped
together as 9+ because of a decrease in the
number of enrolled girls beyond the age of nine
and limitation of the Anthro-plus software. The
height and weight of the cohort (Figures 3 and 4)
show increasing baseline prevalence in the
proportions of nutrition indicators of girls from the
age of six to nine years. At the post-intervention
assessment of these girls, there is a decrease in the

proportion of stunting in all age groups. The
decrease was more marked for nine year-olds, and
decreased successively for ages eight and seven.
Similarly the decrease in the proportion of girls
who were underweight decreased successively from
nine to seven years. The change in the proportion
that was underweight was greater than for those
who were stunted.

Figures 5 and 6: Average rate of change was
assessed for the cohort of girls, the greatest per
month average rate of change in height-by-age
was seen for five year-old girls (mean 0.47;
CI 0.45–0.49) which steadily decreased for those
in the 9+ age range (mean 0.30; CI 0.28–0.31),
while the greatest change in weight gain was
seen in 9+ year-old girls (mean 0.26; CI
0.23–0.28) and decreased down to those in the
age five years range (mean 0.21; CI 0.20–0.22).
These changes in height and weight underscore
the impact of a balanced diet in improving the
height for younger ages, whereas any
relationship to weight gain is indifferent to the
age of the girls.

3 Discussion
This study is one of the few studies undertaken to
determine the prevalence of nutritional status of
5–12 year-old girls from impoverished, rural
communities of Sindh, Pakistan and the potential
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Figure 2 Average per month rate of change in weight-by-age group

Source Authors’ own.

0.29

0.27

0.25

0.23

0.21

0.19

0.17

0.15
5 years 6 years 7 years 8 years 9+ years

0.22

0.21

0.20

0.24

0.23

0.21

0.25

0.23

0.22

0.27

0.24

0.22

0.28

0.26

0.23

2 Fazal IDSB44.3.qxd  17/04/2013  10:34  Page 42



IDS Bulletin Volume 44  Number 3  May 2013 43

Figure 3 Status of wasting, stunting and underweight (pre- and post-intervention)

Source Authors’ own.
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Figure 4 Proportion of wasting among girls by age

Source Authors’ own.
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Figure 5 Proportion of underweight among girls by age

Source Authors’ own.
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Figure 6 Average change (per month) in height-by-age group

Source Authors’ own.
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impact of a defined intervention therein. There
are limited studies documenting the height and
weight of urban Pakistani children above the age
of five, showing the heights and weights below
the National Center for Health Statistics
(NCHS) centile for 2–18 year-olds (Aziz and Puri
2006) and below the WHO and Food and
Agriculture Organization’s (FAO) standards for
10–15 year-olds (Gul-e-Raana 2004), while not
much difference from the CDC 2000 standards
was found for 10–15 year-old affluent children
(Hakeem et al. 2004). Indicators for malnutrition
among under-five children in Pakistan show that
38 per cent are moderate and severely
underweight; 13 per cent are moderate and
severely wasted and 37 per cent are moderate and
severely stunted (UNICEF 2007).

Among 5–10 year-old urban children from
squatter settlements in Pakistan 30 per cent
were found to be underweight, 13 per cent
wasted and 35 per cent stunted (Gul-e-Raana
2004). This is quite similar to our baseline
assessment of girls aged 5–12 years from four
rural districts in Sindh province with a
prevalence of 31 per cent for underweight, 12 per
cent wasting and 30 per cent stunting. Thus,
both these studies show that the rates for these
indicators for acute and chronic malnutrition are
comparable to figures from under-five children
in Pakistan, viz. 38 per cent moderate and
severely underweight; 13 per cent moderate and
severely wasted and 37 per cent moderate and
severely stunted (UNICEF 2007).

The findings of the present study suggest an
improvement in the nutritional status of girls
6–12 years of age in the poorest districts of Sindh.
The prevalence of wasting (the most acute form of
malnutrition) decreased by 14.2 per cent, that is
from 19.7 per cent to 5.5 per cent and the
prevalence of girls who were underweight also
decreased by 12 per cent from 33.9 to 21.9 per
cent; this is very consistent with the range
reported in the Mahfuz review (Mahfuz 2010) for
different school-based interventions. Predictably,
there was little impact of the programme on the
prevalence of stunting. Further analysis of the
impact on nutrition indicators was also performed
on girls in the unpaired group by pre- and post-
intervention, which also shows consistent and
significant decrease in the prevalence of
undernutrition as evidenced by wasting,
underweight and stunting. The main TPP

programme also reported similar results of
nutrition indicators specifically for wasting and
underweight (Badruddin et al. 2008), which
suggests that both measures of acute malnutrition
are more easily correctible with even short-term
nutritional replenishment, regardless of age.

We also established micronutrient deficiencies on
the basis of clinical evaluation, although this
evaluation does not correlate with the real
biochemical evaluation but can provide an
indirect indicator for overt micronutrient
deficiencies. We found significant improvements
in clinical signs of haemoglobin, zinc and
vitamin B deficiencies while no difference was
found for clinical signs of vitamin A. The large
decrease in clinical anaemia between the pre-
and post-intervention phases substantiates the
need and potential for measures to reduce iron-
deficiency anaemia (IDA). IDA is the
overwhelming cause of anaemia and related
maternal and child disability in most populations
and can be corrected by simple, cost-effective
means such as supplementation (Bundy and
Shaeffer 2006). While vitamin B is not one of the
micronutrients currently prioritised for
prevention purposes, its deficiency can manifest
as cheilosis or angular stomatitis and is easily
detectable and provides an early indication of
micronutrient deficiencies (Ahmed 2004).

Among the other indicators studied, the significant
reduction in the prevalence of dental caries
(<0.01) during the course of the evaluation was
seen as another manifestation of a reduction in
malnutrition rates associated with the TPP
feeding programme. Dental caries in childhood
and later can be caused by mild to moderate
malnutrition in early childhood besides being
influenced by behavioural, socioeconomic and
other factors (Ahmed 2004; Adelman et al. 2008).

Overall, the impact assessment and evaluation
study revealed that the TPP programme achieved
a significant improvement in the health and
nutrition of girls aged 6–12 years in rural areas of
Sindh with a short period of intervention. Our data
support the findings of other recent school-feeding
intervention studies and global reviews reflected
similar kinds of findings, that school feeding
programmes are effective in supporting school
participation of girls in rural areas with large
gender disparities in access to education (Drèze
and Kingdon 2001), and are found to bring benefit
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in terms of food consumption as school feeding
rations were shared by their older brothers and
sisters (Ahmed 2004; Adelman et al. 2008). A
global review of school feeding programmes
conducted by Gelli (Gelli et al. 2009) suggested
that the impact varied with pupils’ age, and that
household schooling decisions were also affected
by the opportunity-costs of education that tend to
increase with age and gender (ibid.). A recent
systematic review was conducted by Lawson (2012)
to assess the effectiveness of school feeding
programmes in achieving educational, nutritional
and agricultural development goals and revealed
modest and mixed effects on nutrition outcomes.
Most of the studies included in this review suggest
a positive impact of school feeding programmes on
wasting and underweight but reported no
significant impact on stunting which the authors
point out ‘is more of a long-run measure of child
nutritional status which cannot be influenced in a
relatively short period of time’ (ibid.).

Although this study provides valuable information
on school-based feeding programmes, it is bound
to have some limitations. The findings are
consistent with recent findings of other school
feeding programmes (Gelli et al. 2009; Mahfuz
2010) but we need to emphasise that the
attribution of causality is not being attempted in
the present study. We lack a control group, and
have not run through counter-factual analysis or
provided details of how the impact would have
occurred. If the TPP consisted of a packaged
intervention including feeding, but also health,
and health/nutrition awareness-raising in
communities, the impact mechanisms would have

been complex. We also don’t have sufficient
information here to be able to gauge if a TPP
intervention might be more cost-effective
compared to, say, cash transfer. The lack of
information on some of these data does not limit
the usefulness of the information for future
programmes.

The large decrease in signs of anaemia between
the pre- and post-intervention phases
substantiates the need to direct efforts towards
reducing iron deficiency, which is the
overwhelming cause of anaemia and related
maternal and child debilities in most populations
and can be corrected by simple, cost-effective
means such as supplementation (Bundy and
Shaeffer 2006). While vitamin B is not one of the
micronutrients currently prioritised for
prevention purposes, its deficiency manifested as
cheilosis or angular stomatitis is easily
detectable and provides an early indication of
micronutrient deficiencies (Moynihan 2005),
without the aid of biochemical assays.

In summary, a school-based nutrition programme
was associated with improvements in the
nutritional status of primary school girls in
impoverished areas, demonstrated in this study
by an increase in the height and weight and a
decrease in anaemia and zinc deficiency.
Continuation of such programmes in the poorest
sectors of the population, coupled with
programmes for boys as well, may foster closer
attainment of the Millennium Development
Goals of reducing hunger and achieving universal
primary education.
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Note
1 http://en.wikipedia.org/wiki/McNemar’s_test.
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