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Abstract
Introduction: The three conventional indices were
insufficient to measure overall prevalence of child
undernutrition and hence it was proposed to
construct a Composite Index of Anthropometric
Failure (CIAF).

Introduction
Studies have shown that nutritional deficiencies
and poor health in primary school children can
cause low school enrolment, high absenteeism,
early dropouts and poor academic performance1.
Undernutrition is a factor contributing to high child
mortality in developing countries2. Chronic child
undernutrition is associated with slower cognitive
development3. Increased attention should be paid to
the quality of survivors. Nutritional status is a good
index of this quality4. In the infant and young child,
growth assessment best defines health and
nutrition5,6. Anthropometric assessments are
reliable estimates of undernutrition prevalence8.
Hence anthropometry is mandatory in any study on
child health and nutrition7,8. Low income, poor
healthcare and illiteracy cause and sustain
undernutrition in India9. Shakhya et al studied 5
governmental primary schools in Nepal and
detected over 61% undernutrition10. In Meerut,
India, over 49% urban primary school children
were underweight11. Today, overweight and
obesity, too, are a matter of concern among school
children12. Svedberg P. noted that conventional
indices were insufficient to measure overall
prevalence of child undernutrition and proposed the
construction of a Composite Index of
Anthropometric Failure (CIAF)13.

Objectives: To evaluate the overall burden of
undernutrition using CIAF in primary school
children of a rural area in West Bengal, India.
Method: A cross sectional study was carried out
among 618 children (304 boys and 314 girls) from
Government aided primary schools of Bali Gram
Panchayat, Arambagh, Hooghly District, West
Bengal, India.
Results: Prevalence of undernutrition measured by
CIAF was 66.3% in comparison to 32.5% stunting,
57.1% underweight and 40.5% wasting, three
conventional parameters.
Conclusions: CIAF is considered as a single
measure which provides the overall burden of
under-nutrition in studied population and represents
the higher prevalence when compared with the
three conventional measures used separately.
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Method
Area of study: The 15 Government aided Primary
Schools of Bali Gram Panchayat, Arambagh,
Hooghly District, West Bengal, India. This was a
rural area and the villages were remote. Most
villagers were Hindu by religion.
Study population: A total of 618 rural Bengalee
Hindu primary school children, 304 boys and 314
girls within the age range 5-11 years.
Measurements: Heights and weights of primary
school children were measured using standard
techniques14.
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was recorded to the nearest 0.1 cm. The weighing
machine (Equinox-BR-9201, Kolkata, India) was
placed on a firm, flat surface. The participants were
asked to remove any coats, heavy sweaters, shoes,
keys or heavy pocket contents. The participants
were also asked to stand in the middle of the
scale’s platform with the body weight equally
distributed on both feet. The participants were
weighed to the nearest 0.1 kg (100g). The weighing
machine was checked from time to time to set zero.
Analyses: Technical errors of measurements (TEM)
were within reference values15 and hence not
incorporated in statistical analysis. Stunting,
underweight and wasting were used to assess the
nutritional status of the children and CIAF for the
total children. National Centre for Health
Statistics16 (age and sex specific –2 z‐scores)
defined stunting, underweight and wasting. The
classification of children with anthropometric
failure (CIAF) is shown in Table 1.

Height
was
measured
using
Martin’s
anthropometer (Variety Mechanical, Kolkata,
India). Each subject was requested to stand on bare
feet as straight as possible on the standing floor
with heels together so that the weight of the subject
was distributed evenly on both feet and the head
was positioned in the Frankfort Horizontal plane
(Eye-Ear plane). The arms hung freely by the sides
of the trunk, with the palm facing the thighs. The
subjects were asked to keep the heels together in
such a way that the medial borders of the feet were
at an angle of about 600, with both heels touching
the standing floor. The subjects were asked to take
a deep breath and hold it and maintain a fully erect
position without altering the load on the heels. The
anthropometer was placed behind the subject so
that its lower end stood between the heels and the
beam passed vertically between the buttocks and
touched the back of the head. The horizontal arm of
the anthropometer was brought down on the top of
the median plane on the head and measurement

Table 1: Classification of children with anthropometric failure (CIAF)*
Group name
Description
Wasting
Stunting
A
No failure
No
No
B
Wasting only
Yes
No
C
Wasting and underweight
Yes
No
D
Wasting, stunting and underweight
Yes
Yes
E
Stunting and underweight
No
Yes
F
Stunting only
No
Yes
Y
Underweight only
No
No
* Classification following Nandy et al., 2005.

The CIAF excludes children in group A and counts
all children in groups B, C, D, E, F and Y. It
therefore provides a single measure with which to
estimate the overall prevalence of undernutrition.
Svedberg originally suggested six subgroups of
anthropometric failure (A to F). However, Nandy et
al17 identified an additional subgroup Y.

Underweight
No
No
Yes
Yes
Yes
No
Yes

Results
A total of 618 rural Bengalee Hindu Primary
School children comprising 304 boys and 314 girls
within the age group 5-11 years were considered.
There were 32 children aged 5 years (boys 15, girls
17), 94 children aged 6 years (47 in each sex), 129
children aged 7 years (boys 58, girls 71), 151
children aged 8 years (boys 73, girls 78), 126
children aged 9 years (68 boys, 58 girls), 71
children aged 10 years (39 boys, 32 girls) and 15
children aged 11 years (boys 04, girls 11). The
mean age of the boys was 7.9 years, whereas in
case of girls, it was 7.8 years. Table 2 shows the
subgroups of anthropometric failure among the
studied children.

Ethical issues: Ethical clearance was obtained from
the Institutional Ethical Committee Vidyasagar
University, West Bengal, India (No. VU/Anth/DC
21/2017). Written informed consent was obtained
from the teachers of the children participating in
the study.

Table 2: Subgroups of anthropometric failure among the studied children
Groups
Composite Index of Anthropometric Failure (CIAF)
Boys (n=304)
Girls (n=314)
Overall (n=618)
n (%)
n (%)
n (%)
A (No failure)
99 (32.6)
109 (34.7)
208 (33.7)
B (Wasting only)
17 (05.6)
27 (08.9)
44 (07.1)
C (Wasting and underweight)
59 (19.4)
62 (20.4)
121 (19.6)
D (Wasting, stunting & underweight)
42 (13.8)
33 (10.5)
75 (12.1)
E (Stunting & underweight)
58 (19.1)
53 (16.8)
111 (18.0)
F (Stunting only)
05 (01.6)
09 (01.5)
14 (02.3)
Y (Underweight only)
24 (07.9)
21 (03.4)
45 (07.3)
Total (CIAF, B-Y)
205 (67.4)
205 (65.3)
410 (66.3)

195

Composite index of anthropometric failure (CIAF): Sri Lanka Journal of Child Health, 2021; 50(2): 194-199

CIAF showed a 66.3% prevalence of undernutrition
as shown in Table 2. This indicates the actual load
of undernutrition among the studied primary school
children. Out of the six subgroups of
undernourished children (overall – age and sex
combined), group C was the highest (19.6%),
followed by group E (18.0%), group D (12.1%),
group Y (7.3%), group B (7.1%) and group F
(2.3%). Considering the sexes, boys showed a
slightly higher prevalence (67.4%) than girls
(65.3%). This sex difference is not statistically
significant.

Table 3 represents the prevalence of undernutrition
using conventional as well as CIAF parameters.
From this table it is clear that the undernutrition
prevalence as measured by CIAF is 66.3%
compared 32.5%, 57.1% and 40.5% to
undernutrition prevalence as measured by
conventional parameters like stunting (HAZ),
underweight (WAZ) and wasting (WHZ)
respectively. Furthermore, the three conventional
parameters represent the burden of undernutrition
separately but in case of CIAF, the actual or total
load of undernutrition as a whole is measured.

Table 3: Comparison of the overall prevalence (%) of undernutrition using various parameters.
Sex of the children
Parameters
HAZ
WAZ
WHZ
CIAF
Boys
34.2 %
60.2 %
39.8 %
67.4 %
Girls
30.9 %
54.1 %
41.1 %
65.3 %
Overall (Sex combined)
32.5 %
57.1 %
40.5 %
66.3 %
HAZ: height for age Z-score, WAZ: weight for age Z-score, WHZ: weight for height Z-score
from rural Varanasi25 (62.5%), and from children
(61.3%) of Sagar Block, South 24 Paraganas, West
Bengal26. Much lower prevalence (32.7%) of
overall undernutrition (CIAF) was reported by
Dasgupta A, et al27 among the children of rural
Bengal, India where the prevalence of underweight
and wasting was 17.7% but it was 32.7% when
considering
CIAF
as
predictor
of
undernourishment. Anjum F, et al28 worked among
the 5-9 years old Kashmiri children and observed a
prevalence of 25.6% of CIAF which is less than
that of the current study. Among them, 10.7% were
underweight, 15.3% were wasted and 8.9% were
stunted. A study among the Bhumij children from
Odisha conducted by Goswami M29 revealed that
the overall age and sex combined prevalence of
stunting, underweight and wasting recorded were
32.4%, 42.6% and 25% respectively, and CIAF
showed a much higher prevalence of undernutrition
(54.4%).

Discussion
The prevalence of undernutrition as evaluated by
conventional measures reflected comparatively low
percentages. The three indicators viz. stunting,
underweight and wasting actually measured
prevalence separately. No one parameter can reflect
the overall prevalence of undernutrition like CIAF
where, assemblages of these categories consider the
population as a whole. Through CIAF one can
estimate the burden of undernutrition as a whole
and it always represents a much higher prevalence.
Here also we found the same thing (Table 3). More
or less similar prevalence of undernutrition
measured by CIAF were observed in the study by
Das and Bose18 in Purulia District of West Bengal
(66.3%) and Seetharaman et al19 in Tamilnadu
(68.6%). A study among 1–12 year old children
resident in Darjeeling district, West Bengal, India
by Sen and Mondal20 observed the prevalence of
undernutrition in the form of wasting, stunting and
underweight to be respectively 21.5%, 43.3% and
52%. This increased to 63.6% using the CIAF,
which reflects the similar trend with that of the
present study. Das and Bose18 studied Bauri
children from Purulia District, West Bengal and
reported 39.2% stunting, 51.2% underweight and
26.6% wasting. CIAF showed a 66.3% prevalence
of undernutrition, Mukhopadhyay and Biswas21
reported 69.1% prevalence of undernutrition using
CIAF in tribal children from Bankura District,
West Bengal.

Prevalence of CIAF was 38.7% in Bahawalpur
region of Pakistan30; 33.3% in Nyanza Province of
Kenya31 and 55.5% in Zambia32. In all these
studies it is evident that the prevalence as
computed using CIAF was better single predictor
of overall burden of undernutrition.
Conclusions
CIAF is considered as a single measure which
provides the overall burden of under-nutrition in
the studied population and it represents the higher
prevalence when compared with the three
conventional measures used separately.

Whereas, a very high level (98.2%) of
undernutrition by CIAF measurementwas noted in
the Dakshina Kannada region of Karnataka22,
80.3% was noted in the Bankura District of West
Bengal23 and in the same place among the ICDS
children the CIAF was 73.1%24. A little bit lower
prevalence of CIAF was noted among the children
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