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Abstract
Background As in many other Asian countries, Sri Lanka
is in the phase of a rapid demographic, nutritional and
epidemiological transition. As a result dietary habits and
lifestyle are changing. These have led to new health
problems in the region. Childhood overweight and obesity
are examples of such problems.
Objective To provide information on the nutritional status
of 8–12 years old schoolchildren in an urban area of Sri
Lanka.
Subjects and methods Seven schools situated in the city
of Colombo were randomly selected. They showed a fair
representation of children of all social levels. Fifty students
from each grade (years 4, 5, 6, 7) of each school were
randomly selected. Their height was measured using a
stadiometer to the closest 0.1cm and weight measured
using an electronic weighing scale (Seca®, France) to
the closest 100 g. Calibration was checked with a standard
weight at each 25 measurements. Information regarding
behaviour, feeding practices and socioeconomic factors
were obtained by a questionnaire filled by the parent or
the guardian. To define obesity and overweight, sex and
age specific body mass index (BMI) criteria recommended
by the International Obesity Task Force (IOTF) were used.
The age and sex specific BMI 5th percentile from revised
NCHS (2000) growth charts were used to define thinness.
Weight and height Z score of less than –2 from the median
of height for age and weight for age derived using the
ANTHRO software (CDC, USA) were used to define
stunting and underweight respectively. Data were
analysed using EpiInfo 2000 (CDC, USA) computer
package.
Results Anthropometric data of 1 224 children (48% boys),
and feeding practices and behaviour pattern data of
1 102 children (44% boys) were analysed. Obesity
prevalence among boys (4.3%) was higher than in girls
(3.1%). The prevalence of thinness was 24.7% in boys
and 23.1% in girls. 5.1% of boys and 5.2% of girls were
stunted. 7.0% of boys and 6.8% of girls were underweight.
66% of obese children and 43.5% of overweight children
belonged to high-income category (monthly family income
more than Rs. 20 000). Apart from family income,
behaviour patterns did not significantly influence the
nutritional status.
Conclusions Although the data are not representative of
the entire country, nutritional transition is evident in the
city of Colombo. Obesity and overweight in older children

are some emerging nutritional problems that may be the
consequence of emerging patterns of the lifestyle and
diet in response to social and cultural changes.

Introduction
Nutritional transition occurring in Asian countries
is one facet of a more general demographic, epidemiological
and nutritional transition occurring with the socioeconomic
development and urbanisation. The nutritional transition
has shifted people from a relatively stereotype diet, based
on indigenous staple grains, starchy roots and legumes,
fruits and vegetables, with smaller amounts of foods of
animal origin, towards more varied diets that include more
processed and refined food, more foods of animal origin
and more added sugar, fat and preservatives [1].
With the changes in the socioeconomic status the
lifestyle of adults as well as children change. The eating
habits are influenced by lack of time to prepare meals at
home, and the availability of fast-food outlets and food
vending machines. The amount of physical activity is
influenced by the competition for higher grades at school,
compelling children to attend extra classes. Television
viewing, involvement in computer games and the
increased use of private transport have contributed
towards a lifestyle with low physical activity.
In spite of the economic advances in the region,
undernutrition remains a significant problem in many
Asian countries. It was estimated that in 2000, 34% Asian
preschool children were stunted and 29% were underweight
[2]. In 1995, it was estimated that 3.3% were overweight
in developing countries of the world and 2.9% in Asia
[2]. The overall prevalence of wasting recorded in
developing countries is high (10.4%) [3]. Socioeconomic
changes that occurred with the open economy gave rise
to overweight and obesity while the prevalence of
stunting, underweight and wasting did not change much.
In 1995, diet related chronic diseases accounted for 18.3%
of all deaths in Sri Lanka [2]. It is predicted that dietary
factors, especially overweight, will account for 18% to
40% of diet related chronic diseases and 20.9% of all
deaths by 2025 [1].
Although data on nutritional status of preschool
children are available [4], data on schoolchildren are
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limited for this country as well as for other countries in
the world [3]. Undernutrition has been a major problem
in this age group and now overweight and obesity are
emerging as new public health problems. As data are
lacking for this category we did a pilot project to
investigate the nutritional status of schoolchildren in
Colombo. Assumably, the nutritional status would have
been affected by the socioeconomic changes that occurred
over the last 2 to 3 decades.

height, wasting was not calculated but thinness was
assessed. Thinness was defined as BMI below 5th percentile for age of the revised NCHS sex and age reference
charts [6]. Children were considered underweight or
stunted if their weight or height Z scores were less than –
2SD of the NCHS median for weight for age and height
for age respectively. Z scores were calculated using the
ANTHRO (CDC, USA) software. Data was analysed
using EpiInfo 2000 (CDC, USA) software.

Subjects and methods

Results

Seven schools in Colombo were randomly selected.
These schools showed a fair representation of children
of all social levels. Students of years 4, 5, 6 and 7 were
included. Fifty students from each grade of each school
were randomly selected and recruited to the study. The
students were counselled about the purpose of the study
and withdrawals were allowed. The study was carried
out in October 2002.
Medical officers performed the anthropometric
measurements. The height was measured using a
stadiometer. The children were positioned with heels,
buttocks, back of the chest and back of head touching the
vertical plane of the stadiometer and the head held in the
Frankfurt horizontal plane. All height measurements were
done by one examiner and to the closest 0.1cm. Weight
was measured using an electronic weighing scale (Seca®,
France) to the closest 100 g. The weighing scale was checked
with a standard weight after every 25 measurements. Medical
assessment was done in all children who participated in
the study. Information regarding behaviour, feeding
practices and socioeconomic factors were obtained by a
questionnaire filled by the parent or the guardian.
To define obesity and overweight, we used sex and
age specific body mass index (BMI) cut off values
recommended by the International Obesity Task Force
(IOTF) [5]. Since all children could not be analysed for
their weight for height, because the heights of the sample
ranged well beyond the NCHS references for weight for

A total of 1 266 children were recruited to the study
but only 1 224 (96.7%) were included in the anthropometric
analyses. Of these, 48% of the children were boys. The
children belonged to three types of schools, private, public
national and public non-national—349 (28.5%) were
from private schools, 543 (44.3%) from public national
schools, and 332 (27.2%) from public non-national
schools. Table 1 shows the age and sex distribution of
the children with the mean height, weight and BMI for
each category.
Eight- and 9-year old boys were slightly taller than
their female counterparts but at the age of 10–12 years
girls were taller than the boys, probably due to early onset
of pubertal growth spurt in the former. Eight- and 9-year
old boys were slightly heavier than the girls of the same
age on average, but in 10–12-year olds this had reversed.
The mean Z score for both height and weight was negative
for all age groups. The 11- and 12-year old girls had a
higher BMI than the boys of the same age group.
Tables 2 and 3 show the mean height, weight and BMI
distribution according to the age, sex and school type. On
average, boys from private schools were taller than their
counterparts from public schools except for 9-year old boys
from public national schools. Boys from private schools
were always heavier, followed by boys from public
national schools. The BMI of the boys of private schools
were higher in every age group. The anthropometric indices
of girls did not follow the same pattern. Eight- and 10-year

Table 1. Mean height, weight and BMI of school children according to age and sex

Age
(years)

Height
Mean Z score ± SD

BMI
Mean ± SD

Mean ± SD

Male
8
9
10
11
12

83
135
140
142
88

129.7 ± 6.72
133.8 ± 6.58
138.2 ± 7.64
142.2 ± 7.63
147.1 ± 8.80

–0.15 ± 1.26
–0.26 ± 1.09
–0.27 ± 1.21
–0.47 ± 1.07
–0.56 ± 0.86

26.9 ± 8.09
29.9 ± 7.47
32.3 ± 8.71
34.8 ± 9.42
39.1 ± 10.44

–0.34 ± 1.72
–0.19 ± 1.30
–0.40 ± 1.28
–0.54 ± 1.27
–0.50 ± 1.11

15.7 ± 3.92
16.5 ± 3.01
16.7 ± 3.20
17.1 ± 3.53
17.6 ± 3.43

Female
8
9
10
11
12

77
170
131
175
83

127.9 ± 6.13
133.2 ± 6.57
138.4 ± 8.66
145.0 ± 8.20
150.8 ± 7.83

–0.33 ± 1.25
–0.28 ± 0.95
–0.44 ± 1.23
–0.42 ± 1.17
–0.26 ± 1.14

25.3 ± 6.76
28.4 ± 6.70
32.6 ± 8.39
37.9 ± 10.13
41.9 ± 11.10

–0.54 ± 1.36
–0.59 ± 1.26
–0.64 ± 1.95
–0.38 ± 1.20
–0.25 ± 1.29

15.3 ± 2.15
15.8 ± 2.86
16.5 ± 3.19
17.8 ± 3.86
18.3 ± 3.67
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Mean ± SD

Weight
Mean Z score ± SD

N
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Table 2. Mean height, weight and BMI of schoolboys according to age and type of school

Age
(years)

Type of school

8

Private
Public-National
-Non-national

9

N

Height

Weight
Mean ± SD
Z ± SD

BMI
Mean ± SD

0.28 ± 0.93
–0.06 ± 1.35
–1.01 ± 1.09

29.6 ± 6.98
26.9 ± 9.45
23.1 ± 4.24

0.42 ± 1.49
–0.45 ± 1.92
–1.24 ± 1.03

17.0 ± 3.24
15.6 ± 4.02
13.8 ± 4.05

132.6 ± 5.00
134.1 ± 7.02
130.4 ± 6.16

–0.39 ± 0.87
0.11 ± 1.14
–0.70 ± 1.10

30.2 ± 6.17
31.0 ± 8.21
25.8 ± 4.20

–0.15 ± 1.18
–0.02 ± 1.36
–0.92 ± 0.97

17.2 ± 3.00
16.7 ± 3.17
15.0 ± 1.76

29
79
32

139.1 ± 8.43
138.6 ± 6.97
136.8 ± 8.36

–0.12 ± 1.35
–0.17 ± 1.08
–0.58 ± 1.69

35.8 ± 11.30
32.5 ± 8.40
28.8 ± 5.16

0.06 ± 1.44
–0.32 ± 1.27
–1.03 ± 0.92

18.0 ± 3.61
16.8 ± 3.23
15.2 ± 2.08

Private
Public-National
-Non-national

27
78
37

145.7 ± 9.32
143.1 ± 6.50
138.4 ± 7.09

–0.03 ± 1.24
–0.36 ± 0.89
–1.02 ± 1.07

38.9 ± 10.50
35.4 ± 9.41
31.2 ± 7.39

–0.02 ± 1.36
–0.44 ± 1.26
–1.07 ± 1.06

18.3 ± 4.34
17.1 ± 3.55
16.2 ± 2.55

Private
Public-National
-Non-national

28
45
15

149.0 ± 1153
146.5 ± 7.72
144.4 ± 4.42

–0.44 ± 0.70
–0.56 ± 0.99
–0.85 ± 0.60

44.0 ± 11.92
36.9 ± 8.37
35.5 ± 10.46

–0.04 ± 1.03
–0.68 ± 1.04
–0.88 ± 1.26

19.7 ± 3.91
17.0 ± 2.73
17.1 ± 4.65

Mean ± SD

Z ± SD

27
38
18

131.2 ± 4.95
130.6 ± 7.53
125.4 ± 5.54

Private
Public-National
-Non-national

29
83
23

10

Private
Public-National
-Non-national

11

12

Table 3. Mean height, weight and BMI of schoolgirls according to age and type of school

Age
(years)

Type of school

8

Private
Public-National
-Non-national

9

N

Height

Weight
Mean ± SD
Z ± SD

BMI
Mean ± SD

0.06 ± 1.48
–1.09 ± 0.86
–0.37 ± 0.79

25.8 ± 8.37
25.3 ± 6.09
24.7 ± 4.11

–0.32 ± 1.66
–0.67 ± 1.23
–0.79 ± 0.85

15.3 ± 3.48
15.9 ± 2.57
14.8 ± 1.86

133.4 ± 6.55
134.9 ± 6.69
131.8 ± 6.26

–0.31 ± 0.91
0.01 ± 1.03
–0.48 ± 0.88

29.3 ± 6.93
30.1 ± 6.78
26.1 ± 5.90

–0.53 ± 1.46
–0.17 ± 1.16
–0.93 ± 1.03

16.4 ± 3.28
16.4 ± 2.56
14.9 ± 2.4

31
56
44

141.5 ± 8.30
139.1 ± 8.82
135.1 ± 7.75

–0.05 ± 1.14
–0.33 ± 1.28
–0.87 ± 1.09

33.3 ± 8.70
34.9 ± 8.58
34.9 ± 6.70

–0.47 ± 1.16
–0.47 ± 2.69
–0.99 ± 0.92

16.9 ± 2.99
17.4 ± 3.48
15.5 ± 2.65

Private
Public-National
-Non-national

53
67
55

145.5 ± 8.07
146.7 ± 7.49
142.3 ± 8.81

–0.38 ± 1.17
–0.19 ± 1.09
–0.81 ± 1.19

38.7 ± 8.10
39.2 ± 10.71
35.1 ± 10.60

–0.23 ± 0.97
–0.22 ± 1.25
–0.74 ± 1.25

18.3 ± 3.89
18.2 ± 3.78
17.0 ± 3.87

Private
Public-National
-Non-national

29
29
25

150.6 ± 7.83
150.2 ± 7.23
151.0 ± 5.47

–0.35 ± 1.12
–0.38 ± 1.05
–0.01 ± 1.29

43.5 ± 14.30
41.1 ± 9.05
41.6 ± 10.01

–0.13 ± 1.50
–0.32 ± 1.10
–0.28 ± 1.16

19.1 ± 4.90
17.7 ± 2.69
17.4 ± 2.33

Mean ± SD

Z ± SD

36
17
24

129.5 ± 6.13
123.8 ± 5.50
128.4 ± 5.37

Private
Public-National
-Non-national

60
51
59

10

Private
Public-National
-Non-national

11

12

old girls from private schools were taller than girls from
public schools. Nine- and 11-year old girls from public
national schools were the tallest. Twelve-year olds from
public non-national schools were slightly taller than the
others of the same age with a low standard deviation.
Girls from private and public national schools were
always heavier than the girls from public non-national
schools and the BMI of the latter was always lower than
the other two groups.
The prevalence of undernutrition was assessed on
the basis of three indices: height for age, weight for age
and BMI for age, using the descriptive terms of stunting,
underweight and thinness respectively (Table 4). About
5% of the population of each sex was stunted. The
prevalence of underweight was high (7% of boys and
6.8% of girls) and younger age groups were more affected.
A 24.7% boys and 23.1% girls were considered to be
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thin. Undernutrition was marked in public non-national
school children. Undernutrition in public national schools
was more prevalent than in private school children but
much better than children from public non-national
schools. This was the case in both sexes (Table 5).
Table 4 shows the prevalence of obesity and
overweight based on sex and age. The prevalence of
obesity was higher among boys in all ages except for 11year old girls. Overweight prevalence also showed a
similar pattern of distribution except in the case of 11and 12-year old girls. The prevalence of obesity was more
among the private school girls (4.8%) and boys (8.6%)
compared to their counterparts in public schools. Only
0.8% girls and 1.9% boys from public non-national
schools were obese. The prevalence of obesity among
public national schools is in between the other two
categories of schoolchildren (Table 5).
Ceylon Medical Journal
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Table 4. Prevalence of over- and undernutrition among schoolchildren according to age and sex

Age
(years)
Male
8
9
10
11
12
Total
Female
8
9
10
11
12
Total

N

Obesity
(%)

Overweight
(%)

Thinness
(%)

Stunting
(%)

Underweight
(%)

83
135
140
142
88
588

9.6
3.7
2.2
3.5
4.5

9.6
14.1
15.8
9.2
3.4

29.0
22.2
25.9
28.2
17.0

2.4
5.2
6.0
5.6
5.7

14.5
6.6
2.2
7.7
6.8

77
170
131
175
83
636

2.6
3.0
2.3
4.6
2.4

5.2
7.6
7.6
16.6
15.6

27.3
26.5
26.5
21.1
15.6

5.2
1.8
6.9
7.4
4.8

9.1
7.1
7.4
7.4
6.0

Table 5. Prevalence of under- and overnutrition among schoolchildren according to the type of school

Type of school
Private
Public-National
Public Non-National

N

Obesity
(%)

Overweight
(%)

Thinness
(%)

Stunting
(%)

Underweight
(%)

349
543
332

6.3
3.3
1.5

13.2
13.5
6.0

17.5
23.0
31.0

2.6
7.8
9.3

4.3
7.4
11.1

Data regarding physical activity and dietary habits
were available only for 1102 (87%) children. Sixty two
per cent had breakfast prepared at home whereas 7.2%
bought breakfast prepared by an outside source on all 5
school days of the week. About 75% had a home prepared
lunch and dinner on all days of the week, and the
remainder took meals prepared outside on variable
number of days. The consumption of vegetables was
satisfactory. However, the intake of fruits was low and a
majority had less than three weekly servings. Milk and
eggs were the main source of animal protein.
A majority of children in this study spent less than
2 h daily watching television during the weekdays.
However, 49.3% spent more than 4 h daily in viewing
television during the weekend. Time spent on outdoor
physical activity was low. A 68.2% and 88.4% spent less
than 2 h a week on outdoor physical activity during
weekends and weekdays respectively. A significant
number of children of all age groups attended tuition
classes. Sixty three per cent to 68% of children of each
age group attended tuition classes during weekdays, and
55% to 64% did so during weekends. The percentage rose
with the age. Comparison between schools did not show
a significant difference. Computer games were not a
popular recreational activity among this group of children.
Although the children showed a sedentary lifestyle, time
spent on watching television (r = 0.00) and outdoor physical
activity (r = 0.00) did not show a relationship to BMI of
these children. The only socioeconomic and behaviour
variable that showed a relationship to BMI was the income
of the family (r = 0.4, p < 0.001). The differences that existed
Vol. 49, No. 4, December 2004

in the nutritional status between children of different types
of schools were probably a reflection of the economic
status of the family.
The nutritional status of children from private
schools was better than those who were coming from
public schools. Children from public national schools had
a better nutritional status compared to children from
public non-national schools. Children in private and
public national schools came from a more affluent section
of the society (data not shown). More than 69% of children
from private schools and more than 43% of children from
public national schools had a monthly family income of
more than Rs 20 000. In contrast, more than 64% of the
children in public non-national schools had a family
income of less than Rs 10 000 per month, and almost
half of them had a monthly income less than Rs 5000.

Discussion
The underfed still outnumber the overfed in the
developing world among Asian, African and Latin American
populations. The economic development that has occurred
in these regions during the last two decades has led to more
division in the society with increased inequality. Obesity
and overweight are new nutrition problems emerging all
over the world, including developing countries.
An understanding and awareness of the heavy
burden of malnutrition and disease among schoolchildren
is growing [3]. Overweight and obesity are becoming
increasingly prevalent in low-income countries where
improvement in socioeconomic conditions and rapid
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urbanisation are causing a “nutritional transition”. A rapid
shift in the composition of diet (high fat), reduced activity
and a consequent shift in the body composition characterise
this transition.
The data shows that the nutritional status is largely
influenced by the socioeconomic status. The students
attending private schools are with a good socioeconomic
status and their nutritional status had always been better
than the students attending public schools. Those of
national schools were well above their counterparts from
non-national schools. National schools are a sector of
public schools which have more facilities. Gaining admission
to such schools is highly competitive, and mostly parents
need to be from higher socioeconomic groups.
The mean Z score for height and weight closer to
zero, for the children from private schools denoting the
nutritional status of the children from higher socioeconomic
status, matches with the NCHS standards.
Irrespective of the type of school or socioeconomic
state, the feeding habits and behaviour patterns were not
acceptable. Children in this study showed a more
sedentary lifestyle with less time spent on physical activity
and more time spent on watching television and attending
tuition classes. Although the consumption of vegetables,
eggs and milk was satisfactory, the consumption of fruits,
fish and meat was low, perhaps it may be a reflection of
the economic strength of the family.
With economic advances, a nutrition transition is
occurring in our country. As a result, overweight and obesity

prevalence is on the rise. This emerging public health
problem may give rise to many diet related problems in the
future. As economic advantages are not evenly distributed,
undernutrition still prevails in the country to a significant
degree.
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Comparison of one week and two weeks of triple therapy for the eradication of
Helicobacter pylori in a Sri Lankan population: a randomised, controlled study
HA de Silva1, J Hewavisenthi2, A Pathmeswaran3, AS Dassanayake4, NMM Navaratne5, R Peiris6 and
HJ de Silva7
(Index words: Clarithromycin, compliance, efficacy, tinidazole and omeprazole therapy)

Abstract
Introduction Resistance of Helicobacter pylori to antibiotics
may be particularly high in parts of the tropics. Infection
may prove difficult to eradicate in such situations,
and there is some evidence of benefit in increasing the
duration of treatment (triple therapy) from 1 week to 2 or
3 weeks.
Aim To assess the efficacy and tolerability of 1 week versus
2 weeks of triple therapy for eradication of H. pylori in a
Sri Lankan population.

Methods Eighty two patients aged 18–70 years with
gastritis or peptic ulcer and testing positive for H. pylori
infection were randomly allocated to two treatment groups.
Both groups received omeprazole 20 mg, clarithromycin
250 mg, and tinidazole 500 mg. Group A (n = 42) received
the trial medication twice daily for 1 week and the Group
B (n = 40) twice daily for 2 weeks. H. pylori eradication
was defined as a negative 14C labelled urea breath test at
2 weeks after completion of the therapy.
Results H. pylori infection was eradicated in 36 (85.7%)
patients in Group A and 36 (90%) patients in Group B
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