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Abstract

Objective To assess health status of 9—10-year old school
children in Sri Lanka.

Design A cross-sectional, descriptive study. Schools were
selected to obtain a sample representative at national
and provincial levels and 20 children were randomly
selected from Grade 5 classes in each school.

Measurements Children were examined for Bitot's spots
and goitre. Height, weight, and visual acuity were measured
according to standard procedures. Haemoglobin level
was measured using finger-prick blood and a HemoCue®
meter. Geohelminth infections were quantified by faecal
examination using the modified Kato-Katz technique.
Height for age Z-scores (HAZ) and body mass index
(BMI) were calculated as indicators of nutritional status.

Results Two thousand five hundred and twenty eight
children (1351 boys) from 144 schools (140 state schools
and four private schools) were examined. Nationally,
15.5% of children were stunted (HAZ lower than — 2.0 SD);
52.6% were thin (BMI < 5th centile of age- and sex-
matched reference population); 3.1% were overweight
(BMI > 85th centile); 12.1% were anaemic; 0.3% had Bitot's
spots; 3% had a visible or palpable goitre; 4.6% were
shortsighted; and 6.9% had one or more soil-transmitted
nematode infection. Among children on whom
anthropometry, haemoglobin and faecal examinations
were all done, 64.6% (1332/2063) were thin, stunted,
anaemic or infected with worms. A much higher proportion
of children in the Northern and Eastern provinces had
health problems when compared to the other provinces.

Conclusions The majority of older primary schoolchildren
in Sri Lanka are undernourished. Anaemia, vitamin A
deficiency, iodine deficiency and soil-transmitted nematode
infections affect a much smaller proportion of them.

Introduction

Sri Lanka has achieved near-universal, gender-
equitable, access to primary education [1]. It now needs
tofocusonthe quality of education offered toitschildren.
Problems with nutrition and health can limit opportunity

for childrento participatein school activitiesand diminish
their ability to learn and progress once enrolled [2]. The
main nutritional problems of school-age children in most
developing countries include stunting, underweight,
anaemia, iodine deficiency and vitamin A deficiency, and
the health problems include malaria, helminth infection,
diarrhoeal diseases, respiratory infections and direct or
indirect effects of HIV/AIDS. In countries experiencing
‘nutrition transition’, problems of overweight and obesity
areincreasing[3].

Duringthelast few years, it hasbecomeincreasingly
recognised that more attention should be paid to the health
needs of schoolchildren [4]. However, school health
policies that have been developed for most low income
tropical countriesmay not bedirectly gpplicableto Sri Lanka
Although the country hasbarely achieved middleincome
status, its performance in health and education is very
different from those of most developing countries[5].

This paper describes a survey that was done among
primary schoolchildren in Sri Lanka to assess health
factors that could affect the achievements of these
children. The survey was part of alarger study sponsored
by the National Education Commission (NEC), that
examined the relative importance of various factors,
including health, that affects the learning achievements
of schoolchildrenin the primary schools of Sri Lanka

Methods
Sampling

Children who had compl eted 4 years of schooling by
theend of theyear 2002, in school sfollowing the national
curriculum formed the study population. To derive a
nationally representative sample, schools were first
selected from among 9479 non-fee-levying, state-run
schools that offered primary education, using multistage
stratified sampling. In Stage 1, stratification was at
provincial level, with representation of all the nine
Provincesin the country. In Stage 2, stratification was by
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functional type of school (the Ministry of Education
recognises four functional types of schools, categorised
according to the classes offered by the school). In Stage
3, for each type of state-run school, schools from rural
and urban areas were selected in proportion to the size of
population in the Province. In addition, four (threein the
Western and one in the Central Province), fee-levying
private schools that also follow the national curriculum
were selected from among 26 such schoolsin the country.
Finally, in each selected school, 20 children wererandomly
selected from among those registered in Grade 5 in 2003.
Where a school had less than 20 children on its register,
therequired numberswere drawn from the nearest school
of the same type.

Health survey

The health survey was done during the period June—
September 2003, by staff of the Medical Research Indtitute
(MRI), Colombo. Thefield staff worked in fiveteams, each
consisting of two Public Health Inspectors (PHI) and a
microscopist. The PHIs were trained and experienced in
assessing nutritional status, and the microscopists were
trained in faecal examination for intestinal nematode eggs.
Informed written consent was obtained from each child’'s
parent or guardian for examination and for taking blood
sample.

Physical anthropometry

Height was measured in centimetres to the nearest
decimal, using an anthropometric rod. Weight was
measured in kilograms to the nearest decimal, using an
electronic weighing scale. Date of birth was obtained from
school registers. Two indices were calculated for
assessment of nutritional status: height-for-age Z-score
(HAZ) and body massindex (BMI). TheBMI wasused as
anindicator of ‘thinness rather than the weight-for-height
Z-score. Children with HAZ scores lower than —2.0 SD
were considered stunted. Children who had a BMI-for-
age below the 5th centile of theage and sex-specific NCHS
reference population, were categorised as' thin’, and those
above the 85th centile of the same reference population
as‘overweight’ [6].

Anaemia

Haemoglobin level was measured in g/dL, using
10 pL of finger-prick blood and aHemoCue® meter, which
is recommended as a reliable quantitative method for
determining haemogl obin concentrationsin field surveys.
Sterile disposable lancets were used for drawing blood
and all sterile precautionswerefollowed. Children with a
haemoglobin level below 11.5 g/dL of blood were
considered anaemic; this cut-off was adjusted as
recommended by the WHO for those living at altitudes
over 1000m[7]
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Bitot’s spots and goitre

Both eyeswere examined for the presence of Bitot's
spots as clinical evidence of vitamin A deficiency. Each
child was examined using the standard technique
recommended for assessment of goitre status. Goitre
status was categorised as Grade O (thyroid not palpable
or visible), Grade 1 (thyroid pal pable but not visible with
neck in normal position), or Grade 2 (goitre visible with
neck in normal position, and consistent with enlarged
thyroid when neck ispal pated), according to current WHO
recommendations|[8].

Visual acuity

Visual acuity was examined using a Snellen’s chart
with numerals, at adistance of 6 m, for evidence of myopia.
Where children had previously been found to have
defective eyesight and werewearing corrective spectacles,
testing was done with the glasses on. A child who had
6/6 vision or 6/9 vision in the better eye was considered
to have normal visual acuity [9].

Geohelminth infections

Faecal samples were examined microscopically on
theday of collection for eggs of hookworms, roundworms,
and whipworms. The modified K ato-K atz method was used
to quantify infection, asrecommended by the WHO [10].
Kitswerefrom Vestergaard-Frandsen, India.

Other health related information

Themother or other principal caretaker of each child
wasinterviewed at home, with trained enumeratorsusing
a pre-tested questionnaire. Health related information
recorded in this manner included any past history of
malaria, any chronic illness that resulted in frequent
absenteeism from school, and anthelmintic treatment given
within the past year.

Examination of blood filmsfor malariawasnot carried
out because malariaincidence in 2003 was low, and our
survey was done during a non-malaria season. It was
decided instead to use information on any past attacks of
malaria, as provided by the child's principal caregiver.
Hearing defects and psychological problems, which are
also factorsthat could affect learning in school, were not
assessed in this survey.

Data entry and statistical analysis

Data was entered using MS Access and analysed
using Epilnfo 6.02. Prevalence rates were calculated for
the nine Provinces and within these Provinces the rates
for boys and girls were calculated separately. Statistical
significance was assessed using the chi-square test and
Fisher's exact test when the chi-square test was not
appropriate. Because the fee-levying private schools
generally draw children from amore affluent background
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than non-fee-levying schools, children from the four
private schools were grouped together, separate from the
state schools.

Approval for this study was obtained from the Ethical
Review Committee of the Faculty of Medicine, University
of Kelaniya.

Results

Thesurvey included 2528 children from 144 schools.
The mean age of the children was 9.6 years (range 9-15
years, SD 0.6 years). Their distribution by Province and
sexisshowninTable 1.

Table 1. Distribution of study sample by province and sex

Number examined

Province Boys % Girls % Total
Centra 112 406 164 594 276
Eastern 138 50.7 134 49.3 272
North Central 131 49.1 136 50.9 267
North Western 188 67.9 89 321 277
Northern 157 58.4 112 41.6 269
Sabaragamuwa 137 54.2 116 458 253
Southern 162 57.4 120 42.6 282
Uva 137 51.1 131 489 268
Western 153 512 146  48.8 299
Private schools 36 554 29 446 65
Sri Lanka 1351 53.6 177 464 2528
Malnutrition

The proportions of children who were stunted are
shown in Table 2. In the state schools, the rates ranged
from 12.0% in the North Western Provinceto 20.2% inthe
Eastern Province. None of the children attending private
schoolswere stunted. Thenational prevalencewas 15.5%.
Thedifferencesbetween boysand girlswere not satistically
significant, except in the North Central Province, where

Table 2. Indicators of malnutrition by province

Province HAZ Body mass index
Sunted Thin  Normal Overweight
(%) (%) (%) (%)
Central 17.0 554 428 1.8
Eastern 20.2 535 435 3.0
North Central 135 532 434 34
North Western 120 50.2 451 4.7
Northern 18.2 52.8 457 15
Sabaragamuwa 16.3 56.1 423 16
Southern 175 535 429 35
Uva 17.0 545 448 0.7
Western 124 52.8 438 33
Private schools 0.0 169 615 215
Sri Lanka 155 52.6 443 31

HAZ-Height for age Z-score.
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more boysthan girlswere stunted (25/131 vs 11/136, chi-
square = 6.92, P=0.01). Table 2 a so shows the distribu-
tion of BMI values. About half of those attending state
schools (50.2-56.1%), fell into the category ‘thin’. Again,
the differences between boys and girls were not statisti-
cally significant except in one Province, Uva, where sig-
nificantly more boysthan girlswere‘thin’ (88/135 vs 58/
131, chi-square = 11.7, P < 0.001). In the four private
schools, the proportion of ‘thin’ children wasonly 16.9%,
whereas 21.5% of children were ‘overweight’. The na-
tional average prevalence of overweight was 3.1%.

Anaemia

Finger-prick blood for estimation of haemoglobin
level was obtained only from children who had thewritten
permission of a parent or guardian. Table 3 shows the
prevalence of anaemiaby Province. The differenceinthe
prevalence of anaemia between girls and boys was not
statistically significant except in Uva, where significantly
more girlsthan boyswereanaemic. Thenational prevaence
of anaemiawas 12.1%. The prevalence of anaemiaamong
children who were stunted in growth was slightly higher
than among those who were not stunted (50/326, 15.3%
vs202/1737,11.6%) but thisdifferencewasnot stetistically
significant (chi-square=3.52, P=0.06).

Table 3. Mean haemoglobin level and prevalence of
anaemia by province

Province Hb(g/dL) Percentageanaemic
(number examined*) Mean SD Boys Girls Total
Central (n = 269) 131 09 83 50 63
Eastern (n = 272) 124 099 145 127 136

North Central (n=264) 125 1.01 100 119 110
North Western (n=275) 125 1.01 144 205 164

Northern (n = 268) 119 121 318 232 283
Sabaragamuwa(n=250) 12.7 097 111 78 96
Southern (n = 279) 127  0.97 75 119 93
Uva (n = 267) 13.0 1.09 51" 122" 86
Western (n = 298) 128 0.97 7.8 69 74

Private schools (n=42) 128 076 0.0 37 24
SriLanka(n=2485) 126 106 125 116 121

* Blood sample was taken only from children who had written
permission of aparent or the guardian.
** Statistically significant difference: chi-square=4.23, P=0.04

Vitamin A deficiency and goitre

The prevalence of clinically obvious vitamin A
deficiency waslow: only 0.3% of the children had Bitot’s
spots (0.4% of boysand 0.2% of girls). The prevalence of
visible or palpable enlargement of the thyroid gland was
alsolow (3%). Prevaenceratesamong girlswassignificantly
higher than among boys (57/1177 vs 23/1351, chi-square
=20.3,P < 0.001).
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Visual acuity

The prevalence of shortsightedness in the state
schoolsranged from 2.8% in Sabaragamuwato 7.1%in the
North Central Province. It was7.7% in the private schools,
and the national average was 4.6%. Again, there was no
significant difference between boysand girls, except inthe
private schools, where more boys than girls were found to
be shortsighted (5/36 vs0/29, Fisher’sexact P-value=0.04).

Geohelminth infection

Estimation of the prevalence of ascariasis, trichuriasis
and hookworm infection was based on the examination of
2162 stool samplesprovided by the children. Asshownin
Table 4, the national prevaence of each infection was
lessthan 5%, with acumulative prevalence of 6.9%for all
threeinfections. Therewereno differencesinits prevalence
between boysand girls. Almost all infectionswere of low
intensity. According to theinformation gathered from the
children’sprincipal caregivers, 8.9% (238/2688) had passed
worms (probably roundwormes) at sometimeintheir lives.
Idandwide, 90% of all children had been given someform
of anthelmintic treatment during the previous year.

Malaria and chronic illnesses

Only 6.4% (171 / 2688) children were reported to
have had malaria attacks in the past. As expected from
knowledge of the current distribution of endemic malaria
in Sri Lanka, there were marked regional differencesin
occurrence. Only 1% of the children in the Central,
Sabaragamuwaand Western Provinces (which arelargely
non-endemic) had ever had malaria, whereas in the
Northern Province 28% of the children were reported to
have had experienced malariaat sometimeintheir lives.

About 15% (406 / 2686) of the children werereported
to experience frequent illnesses that led to their absence
from school. The most common identified causes were
‘fevers’ (n = 170), followed by asthma or recurrent
wheezing (n=70).

Discussion

Thisis the first nationally representative study that
has comprehensively assessed physical health problems
in Sri Lankan schoolchildren. Nationally, we found that
about 15% of the children were stunted. This result is

Table 4. Prevalence of soil-transmitted helminth infections

Province Per centage positive for eggs of

Number examined* Hookworm Roundworm Whipworm  Cumulative prevalence
Centra (n = 190) 0.0 41 4.7 8.8
Eastern (n = 261) 5.7 23 6.9 12.3
North Centra (n = 237) 04 17 0.0 21
North Western (n = 256) 0.0 0.8 51 5.4
Northern (n = 243) 41 45 3.7 111
Sabaragamuwa (n = 228) 0.0 22 35 39
Southern (n = 236) 0.0 04 12 16
Uva (n = 208) 0.0 53 14 6.7
Western (n = 281) 0.3 4.3 85 10.0
Private schools (n = 33) 0.0 0.0 0.0 0.0
Total (n = 2173) 12 2.8 4.0 6.9

* Overall 86% of children brought stool sample for examination

Children infected with any one or more geohelminth
had a significantly higher prevalence of anaemia than
those who were uninfected (28/134, 20.9% vs 224/1929,
11.6%; chi-square=10.07, P=0.001). Therewas, howeve,
no significant association between geohelminth infection
and stunting of growth (23/134, 17.2%vs303/1 626, 15.7%,
chi-square=0.2, P=0.6)

In 2063 children in whom anthropometry,
haemoglobin and faecal examinationswereall done, 1332
(64.6%) were thin, stunted, anaemic or infected with
geohelminths. Therateswere highest in the Northern and
Eastern Provinces, where 76.6% and 74.6% of the children,
respectively, had one or more problems.
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similar to that found in under-fivesin the national Demo-
graphic and Health Survey of 2000 [11], but somewhat
less than the prevalence of 22.6% found in a study of
15120 school children (aged 5-14 years) done by the MR
in 23 districtsin years 2001-2003 (Jayatissa, unpublished
data). The prevaence of thinness, diagnosed on the ba-
sis of age- and sex-based BMI was 52%, and only 3.2%
were overweight or obese. Such high rates of thinness
could mean that the cut-off values are inappropriate for
Sri Lankan children, or that they are aresult of late matu-
ration, with adelay in the growth spurt in Sri Lankan chil-
dren when compared to the US reference population.

Thenational prevalence of anaemiawas about 12%,
whichislessthanthe 20.7% found inasurvey that covered
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2438 children of acomparable age group (5-11 year olds)
in seven of the nine Provinces of Sri Lankain 2001 [12].
The prevalence of anaemia has been declining in general
[12]. Clinical evidence of other micronutrient deficiencies,
asindicated by the prevalence of Bitot’s spots (0.3%) and
goitre (3%), waslow.

The prevalence of geohelminthinfectionand malaria,
which are often amagjor problemin schoolchildrenin other
developing countries, were also low. The cumulative
prevalence of geohelminth infection was 6.9%, and only
6.4% of children had a lifetime history of maaria. The
prevaenceof geohelminth infection may bean underestimate.
In several Provinces, the household interviews were
conducted some days before the medical examination of
the children, and the children had been given anthelmintics
soon after theinterview. Almost all parents said that they
de-wormed their children regularly, aclaim supported by
thefinding that in many areas, the prevalence of trichuriasi's
was higher than that of ascariasis, awell-knowninversion
of thenatural epidemiology of thetwo infections, resulting
from widespread use of wide-spectrum anthelmintics.

Frequent illness, sufficient to prevent the child from
attending school, was reported in 15% of the study
population; the commonest identified problems were
fevers and asthma. Shortsightedness affected about 5%
of the children. In general, children attending private
schools have fewer problems with health and nutrition,
when compared with those in the state sector; the only
exception being the higher prevalence of overweight and
shortsightedness. When comparing the health status of
childrenin different provinces, amuch higher proportions
of children in the Northern Province and in the Eastern
Province, have problems. Thisisalmost certainly aresult
of two decades of violent conflict in these areas.
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