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Summary

This cross-sectional survey has been designedvelaje the national growth standard
(weight for age, height for age, weight for heigld body mass index) for Nepalese
school children. The survey was conducted in 15ridis representing different
ecological and administrative regions. Multistagemdom sampling was used for the
selection of schools, and students to include @iffeethnicity, age (5-19 years) and sex.
Anthropometric measurements of 6887 sampled stadeate performed by asking the
age and measuring and recording of height and weldie data was entered into SPSS
and descriptive analysis was done. This study oetexd the growth standard for
Nepalese children which can be used as refereduoes/éo determine nutrition status of
Nepalese population. There should be standardizaftidhe findings of this study to use
it for growth monitoring of the children and nuioih survey.
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Chapter-I
Introduction

1.1Background

World Health Organization (WHO) published child gtb standards in 2006 to replace
the previously recommended 1977 NCHS/WHO child ghoweference. The 2006
growth standards were developed from the sampléldreh of Brazil, Ghana, India,
Norway, Oman and USAThese new standards are based on breastfed infaults
appropriately fed children of different ethnic ong raised in optimal conditions and
measured in a standardized way (WHO, 2006).

Using weight-for-height: WHO and UNICEF, recommehd use of a cut-off for weight-
for height of below -3 standard deviations (SD)thef WHO standards to identify infants
and children as having severe acute malnutritighM$B The commonly used cut-off is
the same cut-off for both the new 2006 WHO childvgth standards (WHO standards) as
with the earlier National Center for Health Stats{NCHS reference).

These growth standards can be used for defininghdige criteria, monitoring
therapeutic feeding programmes, planning therapetg#ieding programmes, and
interpretation of nutrition surveys.

School-based nutrition education can improve dyepaactices that affect young persons'
health, growth, and intellectual development. Imiaed effects of unhealthy eating
patterns include under nutrition, iron deficienayemia, and overweight and obesity.
Even moderate under nutrition can have lasting ceffeon children's cognitive
development and school performance. Chronicallyeomourished children attain lower
scores on standardized achievement tests, espetealis of language ability. When
children are hungry or undernourished, they havécdity resisting infection and
therefore are more likely than other children tadree sick, to miss school, and to fall
behind in class; they are irritable and have dittix concentrating, which can interfere
with learning; and they have low energy, which kant their physical activity.

The nutritional deficiencies, such as protein epergalnutrition, iron deficiency
anaemia, vitamin A deficiency and iodine deficienag well as other Public Health
related diseases are very serious in Nepal. Theosgoing children between the ages of
5 and 19 years are constituent of approximately 4afothe total population.
Investigations into the health status of schodldecen have revealed a high prevalence of
anaemia (78% in preschool children), sub-clinicalime Deficiency (27%), helminthes
infestations (66%), vitamin A deficiency and nigiihdness (MOHP/MOE, 2006).

Different studies have shown that protein-enerdjcmcies - especially of iron, iodine
and Vitamin A are just destructive to health, etlesugh they may not be associated with
overall deficiency of food intake. Micro-nutrienéfitiencies may not be limited to the
poor, but may reflect inadequate knowledge oruatés. There exist a growing body of
empirical findings which show that i) school ageldien of lower socio-economic



groups perform substantially worse in tests of dngndevelopment than children from

higher income groups, ii) a large part of this elifince can be attributed to malnutrition,
lack of sanitation, low levels of psychologicalnstilation, and other environmental

deficits surrounding the children at home and abet and iii) early ability has both an

independent effect on future earnings and a systagffect on the marginal product of

additional schooling. Therefore, it is importanatttadequate attention be given to the
improvement of nutrition status of school childr&cthool-based programs can play an
important role in promoting lifelong healthy eatin§chools are a critical part of the

social environment that shapes young persons'gebghaviors and can therefore play a
large role in helping improve their diet. Howevechools cannot achieve this goal on
their own when the cultural milieu has a largeuafice on food-related beliefs, values,
and practices. Besides there is a need of full @ipmnd active participation of school

teachers, community leaders, and parents withooseltcommitment nutrition education

programs may not be successful and there may be lgap between knowledge and
practice.

The high drop-out and low enrolment ratio is caubgdgoor physical infrastructure of
the schools, lack of structures for proper excoesposal in particular. The schools are
not child friendly. Absence of the primary healtre facilities at schools does not attract
the young children to attend classes.

Similarly, health sector has perceived various lehgkes that include lacking of trained
health personnel, essential drugs, other encowgagicilities and proper coordination.
The situation is further triggered by lack of edimaand awareness, misbelieves, social
stigma and other socio-economic problems. Prevertind promotive health components
need to be given the importance. A synergic exertb health service sector and the
education sector from the central to the commuleitael is necessary in improving the
child health.

1.2 Rationale of the Project asin TOR

Integration of education and health services taiensmproved health and qualitative
education, it is essential to create healthy chrndiAs the children under five years are
highly vulnerable in terms of their health, schagkd children (5 to 19 years) are not
given a priority in Nepal. Education and Healthteedas still to make efforts for
inclusion of health for the school-aged childrerariy of the international and national
commitments made on education and health sectmnstized the school health to ensure
better future of the new generation.

Ministry of Health and Population and Ministry ofl&cation, Government of Nepal
jointly prepared the National School Health and ritioh Strategy in June, 2006. The
goal of the Strategy is to improve the presentustatf the health and nutrition of the
students. The strategy proposes different indisatorassess the improvement in health
and nutritional status of the school children.



The status of health and nutrition of the scho@ehghildren in Nepal is not well
recognized. Health and nutrition services for tbbkosl-aged population do not come
under the priority of the health workers. Not besmuhe school is concerned with
children’s health, but of their priority in academmnatters. The impact of health and
nutritional status are given less attention thathéolearning achievement.

Through comprehension and coordination in educaind health services, it could

generate an enabling environment to ensure betéenihg achievement and improved
health of the school-aged children. School Heattth Butrition Programme can be the
cost effective and easiest way in improving stusleim¢alth and academic performance.
It is not only to the students and school persoboélalso to the family, community and
to the nation, promoting health through schoolingrcially, socially, economically and

politically desirable.

In this context, the Ministry of Health and Popidatand the Ministry of Education has
started the School Health and Nutrition ProjectJume 2008 to improve health and
nutrition status of school-aged children in Nepathwthe Japan International Co-
operation Agency (JICA). The purposes of the prtogee to increase utilization of school
health services among school-aged children in t#get districts, to strengthen
implementation system of the National School Healtld Nutrition Strategy in the
Ministry of Health and Population and the MinistfyEducation.

Until now, there is no growth standard for Nepalsskool-aged children (5-19 years).
Therefore, comparison of growth of Nepalese sclageld children with the international
standard developed by the WHO is not possible. &tbex, School Health and Nutrition
Project (SHNP) DOHS/DOE/JICA and Public Health dnféctious Disease Research
Center (PHIDReC) have agreed to conduct researdeteymine the growth standard of
Nepalese children.

1.3 Objectives

The main objective of the study was to develop riagonal growth standard of body
(weight for age, height for age, weight for heigld body mass index) for Nepalese
school children. The specific objectives were to:
a) Describe growth standard according to sex, agegrgebical and ecological
regions.
b) Identify the standard growth curve of the schoaeghildren through the WHO
growth reference data for 5-19 years.
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Chapter |1
M ethodology

2.1 Study design

This was a cross-sectional survey to develop ttiemal growth standard for the children
of age 5-19 years. This survey was conducted durMgrch-August, 2011.
Anthropometric measurements (weight, height, are) agre done to develop weight for
age, height for age and BMI for age for male amddie separately.

2.2 Consultative meetings with experts and stakeholders

Meetings were conducted with Chief Advisor, Schidehlth and Nutrition Project, JICA,
Senior Advisor, JICA, and Project Co-ordinatorsSehool Health and Nutrition Project,
JICA to finalize the proposal and tools. In additithe survey team together with JICA
team met and discussed the issues related to theyswith the Director and Deputy
Director, Department of Education. The DepartmehEducation provided letters to
District Education Offices of selected districtshigp in conducting the survey. The data
collection team visited District Education Officés request for support and for the
selection of schools.

2.3 Study districts

The 15 districts representing each ecological ahdimistrative region were selected.
The sampling frame of districts according to straih ecological regions and

administrative regions has been given below (Tablg. The districts were not selected
from mountain region of western and far-westernameg considering the low density of
the population. The districts were selected toudel ethnic diversity and geographic
diversity of Nepal.

Table 2.1: Regionwise distribution of districtsesged for the study

Region/Area Eastern Central Western Mid- Far- Total
western  western
Terai Saptari 1)  Sarlahi, Pars  Kapilvastu Banke 1) Kailali (1) 6
2) 1)

Hill Dhankuts Kathmandu Syangji Dailekr Baitad 6
(1) Nuwakot (2) Q) Q) Q)

Mountain Taplejung Sindhupalchow - Humla () - 3
1) (1)

Total 3 5 2 3 2 15

2.4 Sdlection of supervisors and enumerators

The PHIDReC selected 12 supervisors and among tmest had health education
background. Among the supervisors, 3 were femdles.enumerators were four school
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teachers from each selected school. The schodidemevere oriented about the survey
and trained for the anthropometric measurementsédie survey in the school.

2.5 Training of supervisors

Half day training was organized for the supervidor®rient them regarding the survey
background and objectives, methods of district,oethand student selection, data
collection and anthropometric measurements. Thaiiga focused on the collection of
quality data. The training was conducted by theassh team in participation of experts
from Department of Education, Child Health DivisjoB8chool Health and Nutrition

Project, JICA.

2.6 Sdlection of schools and or ganization of field work

The strata for the cluster sampling were Primargwér Secondary, Secondary, and
Higher Secondary levels from Higher Secondary Sksho8chools were selected
randomly in co-ordination with District Educatiorffide reflecting half from the urban

area and half from the rural area. Among 71 sealesthools, 23 schools were private
and 48 were community schools. In some districts¢tude students of higher age 18,
19, we included bachelor level campuses. Among etheshools, 35 were from

municipality and 36 were from Village Developmenbr@mittees (VDCs). Private

schools were included reflecting the ratio of sdhdaldren in private schools. The

details of distribution of schools have been giireannex VI.

2.7 Sdection of school children in each district

The school children were selected as the clustarsahool class. Five school children of
each specific sex and age from 5-19 years weretsédldor the survey, totalling 3435
male students and 3452 female students. In towlcallected data from 6887 students
from all districts. Those children were selectedpartionately from each selected
schools of the district. According to ecologicagjicmwise distribution of children, 914
were from mountain, 3219 from hill, and 2754 fromrdi. Similarly, 2998 children were
from rural schools and 3889 were from urban schd@isong total students selected for
survey, 2149 were from private schools and 473&rem community schools.

Table 2.2: Selection model of school children frone school

Class Agedistribution (years) Male Female Total
1 5 5 5 10
2 6 5 5 10
3 7 5 5 10
4 8 5 5 10
5 9 5 5 10
6 10 5 5 10
7 11 5 5 10
8 12 5 5 10
9 13 5 5 10

12



10 14,15 5,5 55 10+10
11 16, 17 5,5 5,5 10+10
12 18, 19 5,5 5,5 10+10

Exclusion criteria

1. Student with known chronic disease and disabilieyavexcluded from the study.
2. A student who did not will to participate in theidy.

2.8 Supervision of field work

The supervisors together with enumerators colleda@d and did the anthropometric
measurements. The central level team supervisedidte collection process in some
sites. The supervisions were done by the PHIDR=tnt SHNP/JICA, and officials
from Child Health Division, Department of Healthrdees and Department of Education
on the schools of Nuwakot, Sindhupalchowk, Kail8kptari, Parsa, Sarlahi, Kathmandu,
and Syangja. The supervision schedule was as below:

Table 2.3: List of supervised schools

District School
Nuwakot Shree Bhawani Higher Secondary School, franva
Sindhupalchowk Private Paradise Secondary SchetID@vi Higher

Secondary School, Seti Devi Sharada Higher Secgndar
School, Sunkoshi Multiple Campus, Shree Kishna
Ratnaganga Higher Secondary School

Kailali Phulbari Higher Secondary School, Trinaggher
Secondary School

Parsa Jilla Uchchanjal Higher Secondary School

Saptari Sarbodaya Higher Secondary School, WorsitbWiHigher

Secondary School, Shree Masilal Janata Higher Slecpn
School, Unique Education Academy, Shree Chandraéiig
Secondary School, Shree Jiyalal Primary School

Sarlahi Gyanoday Higher Secondary School, ShreetPsliahendra
Higher Secondary School, Shreemati Krishna DevhElig
Secondary School, Chatur Bhujeshwar Janata Multiple
Campus, Shree Janajyoti Technical School

Kathmandu New Arunodaya English Higher Secondaho8k; Orbit
MBBS, Koteshwar Saraswati Higher Secondary School,
Canvas Boarding School, Sangla Balkumari Higher
Secondary School

2.9 Anthropometric measurements

The anthropometric measurement was based on thieochets described in Physical
Check up part of “School Health Service Minimum IRege Guideline, April 2010”
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developed by SHNP. Anthropometric measurement bf6887 sample students of
primary, lower secondary, secondary and higherrsdany levels was made by asking the
age and measuring and recording of height and wefgie of the student was verified
by reviewing the school record. The age of the esttgl was taken in completed years.
The height of the student was measured by usingighbmeasuring tape Stature meter
(BioPlusTM). The height measuring tape was fixedttoe wall having flat surface after
calibration with zero. After removing the shoes #tudents were asked to stand on the
flat surface by the scale with feet parallel anthviieels, buttocks, shoulders and back of
the head touching the upright. The head would befadably erect with the lower
boarder of the orbit of the eye in the same hotaloplane as the external canal of the
ear. The arms would be hanging loosely at the silke measuring tape was gently
lowered, crushing the hair and making contact thih top of the head. The height was
measured upto one decimal point in centimeter (&rhg weight of the students was
measured by using a digital weighing scale (Seeam@ny) on which the students were
asked to stand. Before taking the weight, studemiee asked to remove heavy cloths
such as sweater, jacket if any. The apparatuswasdeadable to a one decimal point in
Kg.

2.10 Quality assurance

An advisory committee and a technical working graumler the committee, covering
such fields as the public health, epidemiology, dosteics, health statistics,
anthropometry, education, etc. for the study amdJdpanese experts in Nepal as well as
in Japan were consulted regarding the method ofstirgey and the quality of the
analysis.

The following measures were adopted to ensure acgureliability and validity of data
collected from the field. The tool proposed to ecllthe information was pre-tested in
Kathmandu in similar school. In the pre-test ofgjignaire all the professionals and the
field supervisors were involved. The tool and syrgeocedure were finalized in the light
of feedback received from the pre-test. The pre4tesults were discussed among the
survey team members.

2.11Ethical approval

The proposal was submitted to Nepal Health Rese@abncil (NHRC) for ethical
approval. The study received approval from NHRC6aMay 2011 (see annex V). The
survey team consulted to the school before seleaicschool students and taking their
measurements. The school students were explaireaed #ie objectives of the survey and
consent was taken for anthropometric measurements.

2.12 Data management and analysis

Database was prepared in Epidata 3.3.2. The cetledata were edited, coded and
entered into Epidata and imported to SPSS vers3ob fbr analysis.

14



For each category of data, the descriptive stesistheans and standard deviation of
weight for age, height for age, and BMI for agedex were calculated. Those analysis
were further stratified according to mountain, hdhd terai. Similarly, median,
t1Standard deviation, +2Standard deviation, +3Steshaleviation were computed for
height for age, weight for age and body mass irideage. Further, different percentiles
also were computed as nonparametric of standawsdbr different range of the values.
Standard growth curve of the school-aged childreough the WHO growth reference
data (WHO, 1995) for 5-19 years were plotted.

During data analysis, for some values, linear i@tabf weight, height and BMI for age
was not obtained. In such case, linear interpalatias done using the following formula.

iam

3| ¥

Solving for v2

(xy = x s — o)
Ya = — o
X, — )

Similarly, for the two data points at the end of tiearest the point- were similar,
linear extrapolation was dong( 1, Y« - 1) and &, Y«), using the function:

T, — Tp_
y(a:,,,) = Yrp—1 + el (yk — yk—l)-

Tp — Tp—1
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Chapter 11
Results

3.1 Weight for age

Weight for age for male and female children showed thean weight is 17Kg for 5 year
male children whereas 16.3Kg for female childrelme Weight for age was found linearly
increased and at the age 19 year, it is 56 Kg fderand 48.3 Kg for female.

Table 3.1: Weight (Kg) for age according to sex

Age Male Female
(years) Mean SD Mean SD
5 17.0 2.4 16.3 2.4
6 18.6 3.6 17.8 2.6
7 19.9 3.4 19.1 2.9
8 22.0 4.1 21.4 4.2
9 24.4 4.2 24.5 4.3
10 26.8 4.7 26.4 5.1
11 29.3 4.9 30.5 5.9
12 33.2 6.5 34.7 6.8
13 37.8 7.1 39.4 6.0
14 43.8 7.4 43.1 5.7
15 48.1 7.2 45.2 6.6
16 51.0 7.4 45.9 5.9
17 51.9 5.9 47.5 6.2
18 53.9 6.4 47.6 5.9
19 56.0 6.2 48.3 6.0

The weight for age for male was found similar fgea according to ecological regions.
However, at the higher ages like 18, 19, there egsparatively lower weight in Terali
males than that of mountain and hills.

Table 3.2: Weight for age for male according tolegizal regions

Age (years) Mean weight (SD)
M ountain Hill Terai
5 16.9(2.6) 16.9(2.2) 17.2(2.6)
6 18.9(2.3) 18.2(3.0) 19.0(4.6)
7 19.6(2.4) 19.3(2.7) 20.5(4.3)
8 24.1(7.0) 21.5(3.0) 21.8(3.5)
9 25.5(3.7) 23.7(3.2) 25.0(5.1)
10 27.3(3.7) 26.6(4.7) 26.9(4.9)
11 30.0(3.4) 29.0(5.3) 29.4(4.8)
12 34.3(7.7) 32.4(5.7) 33.8(6.8)
13 39.9(7.2) 38.7(6.5) 36.1(7.4)

16



14 45.0(6.4) 44.5(7.5) 42.6(7.5)
15 47.2(8.3) 48.3(7.6) 48.1(6.4)
16 47.5(6.4) 52.2(7.4) 50.7(7.2)
17 52.6(6.3) 53.2(5.2) 51.5(6.2)
18 54.1(6.1) 55.2(7.0) 52.4(5.4)
19 59.5(4.8) 56.2(6.5) 54.8(6.0)
60
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Figure 3.1: Weight for age by sex

In case of female, the weight for age in terai (meaight 45.8Kg at age 19) was slightly
lower at higher ages than that of hill (mean weigBt6Kg at age 19) and mountain
(mean weight 53.8Kg at age 19) ecological regions.

Table 3.3: Weight for age for female accordingdolegical regions

Age (years) Mean weight (SD)
Mountain Hill Terai
5 16.6(2.8) 16.1(2.2) 16.6(2.5)
6 18.8(2.3) 17.5(2.4) 17.8(2.8)
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7 18.9(1.8) 19.0(3.1) 19.4(2.9)
8 22.8(5.4) 21.0(3.4) 21.6(4.6)
9 25.1(3.6) 24.2(4.2) 24.6(4.6)
10 26.7(4.6) 27.1(5.3) 25.5(4.9)
11 31.4(4.9) 30.2(6.4) 30.6(5.6)
12 34.9(7.0) 34.9(7.2) 34.4(6.4)
13 40.8(5.6) 40.3(6.5) 38.0(5.2)
14 44.9(5.4) 43.7(5.9) 41.7(5.2)
15 45.0(9.2) 46.6(6.4) 43.8(5.6)
16 46.4(6.0) 47.3(5.7) 43.9(5.6)
17 49.6(5.3) 48.5(6.3) 45.6(6.1)
18 51.0(6.3) 48.6(4.8) 45.6(6.2)
19 53.8(5.3) 49.6(6.2) 45.8(5.0)

3.2 Height for age

The height for age analysis reveals that mean keighmale ranged from 107.6 cm to
164.7 cm for age 5 and 19 respectively. Similathyg mean heights of female ranged
from 106.8 cm to 153.4 cm for age 5 and 19 respelgti The heights of female of age 5-
13 years is closer to the heights of male of sin@tge; however, differences in height for
age is observed between males and females aftagth#&4 years.

Table 3.4: Height (cm) for age according to sex

Age Male Female
(years) Mean SD Mean SD
5 107.6 6.9 106.8 7.3
6 112.7 8.4 111.3 6.9
7 116.8 8.1 115.7 7.2
8 121.5 7.6 120.9 6.9
9 126.8 7.6 127.3 7.2
10 131.2 7.5 131.3 8.1
11 136.6 7.8 137.5 8.4
12 141.9 9.2 143.1 7.6
13 149.0 9.1 147.5 6.0
14 156.5 8.0 151.0 5.4
15 159.5 7.1 151.8 7.0
16 161.9 6.6 152.0 5.3
17 162.9 6.4 152.2 5.4
18 163.6 6.9 152.9 6.1
19 164.7 5.8 153.4 6.3

The height for age for male was slightly higherTierai ecological region upto age 7;
however, the heights were similar in all three egalal regions with increasing age after
7 years.
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Table 3.5: Height for age for male according tolegical regions

Age (years) Mean height (SD)
M ountain Hill Terai

5 104.7(6.9) 106.4(5.5) 110.2(7.7)
6 112.2(7.3) 110.9(6.5) 115.1(10.2)
7 114.2(6.5) 115.2(6.5) 119.6(9.3)
8 123.8(11.3) 119.9(5.5) 122.7(7.7)
9 128.4(5.4) 124.6(5.9) 128.9(9.2)
10 129.6(5.0) 130.2(6.7) 133.0(8.5)
11 135.9(5.9) 135.2(8.0) 138.6(7.7)
12 141.9(10.8) 139.7(7.5) 144.5(10.0)
13 148.5(8.8) 149.5(8.5) 148.6(9.9)
14 152.8(8.0) 157.0(7.2) 157.2(8.6)
15 156.7(9.0) 159.6(7.7) 160.4(5.3)
16 157.2(7.8) 161.9(6.6) 163.2(5.6)
17 163.0(6.9) 163.2(6.5) 163.6(6.1)
18 164.5(5.2) 163.8(8.0) 164.1(5.8)
19 166.1(4.6) 165.0(5.9) 165.5(5.8)

In case of height for age for female, slightly gezdneight was found in female of Terai
ecological region as compared to that of mountathtall upto age 12. At higher ages
like 18, 19 years, there was no such variation.

Table 3.6: Height for age for female accordingdolegical regions

Age (years) Mean height (SD)
M ountain Hill Terai
5 105.3(7.7) 105.3(5.8) 109.3(8.2)
6 112.1(5.6) 109.4(6.6) 113.0(7.1)
7 113.4(5.0) 114.3(7.0) 118.1(7.5)
8 121.0(8.1) 119.5(5.8) 122.6(7.4)
9 127.0(5.7) 125.8(6.2) 129.2(8.3)
10 129.6(7.8) 131.4(7.7) 131.7(8.6)
11 136.8(6.6) 136.0(9.4) 139.5(7.4)
12 141.7(8.4) 141.9(7.3) 145.0(7.4)
13 147.2(4.4) 147.1(6.8) 148.1(5.4)
14 151.0(5.4) 150.9(5.5) 151.1(5.5)
15 151.3(5.7) 151.8(5.7) 151.3(6.4)
16 151.7(6.1) 152.5(5.6) 151.5(4.5)
17 152.6(4.4) 152.8(5.3) 151.8(5.7)
18 153.5(6.1) 154.1(5.7) 152.1(6.3)
19 155.3(5.9) 154.3(6.4) 152.4(6.4)
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Figure 3.2: Height for age by sex

3.3 Body massindex (BMI) for age

The body mass index (BMI) for age indicates thatesyxand females have almost equal
body mass index. It was 14.6 for male and 14.3dorale at the age of 5 years. It is in
increasing order with age and it was 20.6 for nzald 20.5 for female at the age of 19

years.

Table 3.7: Body mass index for age by sex

Age Male Female
(years) Mean SD Mean SD
5 14.6 1.2 14.3 1.3
6 14.6 1.4 14.3 1.1
7 14.7 1.2 14.4 1.2
8 14.8 1.4 14.6 1.6
9 15.1 1.5 15.0 1.7
10 15.5 1.6 15.2 1.7
11 15.6 1.8 16.0 1.8
12 16.3 1.8 16.8 2.3
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13 16.9 2.1 18.1 2.4
14 17.8 2.1 18.8 2.2
15 18.8 2.3 19.5 2.3
16 19.4 2.3 19.8 2.1
17 19.5 2.0 20.5 2.6
18 20.1 2.1 20.5 2.2
19 20.6 2.2 20.5 2.4
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Figure 3.3: Body mass index (BMI) for age by sex
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Ecological regionwise distribution of BMI for ageveals similar trend of BMI for age in
all three ecological regions.

Table 3.8: BMI for age for male according to ecadayjregions

Age (years) Mean BMI (SD)
M ountain Hill Terai
5 14.7 (0.9) 14.2 (1.3) 14.1 (1.0)
6 14.8 (1.3) 14.3 (1.4) 14.2.8)
7 15.0 (0.9) 14.5 (1) 14.3 (1.3)
8 15.4 (1.3) 14.9 (1.3) 14.4 (1.5)
9 15.7 (1.3) 15.2 (1.3) 14.9 (1.7)
10 16.1 (1.9) 15.6 (1.7) 15.1 (1.6)
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11 16.2 (1.2) 15.8(1.9) 15.2(1.6)
12 16.8 (1.7) 16.5(1.8) 16.0(1.7)
13 17.9 (2.0) 17.2(1.8) 16.2(2.3)
14 19.1 (1.6) 17.9(2.2) 17.1(2.1)
15 19.1 (2.0) 18.9(2.4) 18.6(2.2)
16 19.1 (1.6) 19.8(2.3) 19.0(2.4)
17 19.7 (1.7) 20.0(2.1) 19.2(2.0)
18 20.6 (1.5) 20.5(2.2) 19.4(1.9)
19 215 (1.8) 20.9(2.1) 20.0(2.1)

In case of female, BMI for age in Terai was slightbwer as compared to that of

mountain and hill. The BMI for age is slightly hghin mountain than hills and Terai.

Table 3.9: BMI for age for female according to egptal regions

Age (years) Mean BMI (SD)
M ountain Hill Terai
5 14.8(0.8) 14.5(1.3) 13.8(1.3)
6 14.9(1.2) 14.5(1.0) 13.8(1.1)
7 15.1(0.8) 14.5(1.2) 13.8(1.1)
8 15.4(1.5) 14.6(1.5) 14.2(1.5)
9 15.5(1.4) 15.2(1.8) 14.6(1.6)
10 15.8(1.7) 15.5(1.7) 14.6(1.6)
11 16.7(1.5) 16.2(1.9) 15.6(1.8)
12 17.2(2.1) 17.1(2.4) 16.2(2.2)
13 18.8(2.0) 18.5(2.6) 17.3(2.1)
14 19.7(1.9) 19.1(2.3) 18.2(2.1)
15 19.8(2.6) 20.2(2.4) 18.8(2.0)
16 20.1(1.9) 20.3(1.9) 19.1(2.3)
17 21.3(2.2) 20.7(2.6) 19.4(2.6)
18 21.6(2.2) 20.7(2.1) 19.8(2.2)
19 21.6(2.0) 20.8(2.3) 20.6(2.4)

3.4 Weight for age and height for age according to rural urban distribution

In comparison of the mean height and weight foriageiral and urban areas, the urban
area male had slightly more weight and height fge. a'lhe weight and height at age 5
years were 16.4 kg and 106.4 cm respectively ial rarea whereas these were 17.4 kg
and 108.5 cm in urban area. During early adultestdgere was no difference in height

and weight.

Table 3.10: Weight for age and height for age ofenaacording to rural urban

distribution

Age (years)

Rural

Urban

Weight, Kg (SD | Height, cm (SC

Weight Kg (SD)

Height, cm (SC

5 16.4 (2.2)

106.4 (6.7)

17.4 (2.4)

108.5 (6.9)
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6 18.4 (4.1) 110.7 (9.7) 19.1 (3.2) 114.1 (7.2)
7 19.8 (4.1) 116.8 (9.8) 19.9 (2.9) 116.8 (6.6)
8 21.9 (5.0) 120.8 (9.3) 221 (3.1) 122.1 (5.8)
9 23.6 (3.8) 124.8 (7.2) 25.0 (4.3) 128.2 (7.6)
10 26.2 (4.7) 130.2 (6.9) 27.3 (4.6) 132.0 (7.8)
11 28.4 (4.5) 134.9 (8.3) 30.0 (5.1) 138.1 (7.1)
12 31.8 (5.9) 139.3 (7.7) 34.3 (6.7) 143.8 (9.9)
13 36.8 (6.8) 146.7 (9.1) 38.7 (7.2) 150.9 (8.6)
14 43.2 (7.2) 155.3 (8.5) 44.3 (7.5) 157.4 (7.5)
15 47.6 (6.5) 159.3 (6.6) 485 (7.8) 159.6 (7.6)
16 49.9 (6.7) 161.2 (6.8) 52.1(7.9) 162.5 (6.4)
17 50.6 (5.2) 162.2 (7.1) 53.0 (6.3) 163.5 (5.7)
18 53.1 (6.5) 163.5 (6.4) 54.3 (6.3) 163.7 (7.1)
19 56.6 (6.7) 164.2 (6.0) 55.6 (5.9) 165.0 (5.6)

The rural urban differences in weight and heightféonale are also not so significant.

Table 3.11: Weight for age and height for age ofdke according to rural urban

distribution

Age (years)

Rural

Urban

Weight, Kg (SD

Height, cm (SC

Weight, Kg (SD

Height, cm (SC

5 15.9 (2.2) 105.6 (7.2) 16.7 (2.5) 107.7 (7.3)
6 17.9 (3.0) 111.7 (7.8) 17.6 (2.2) 110.9 (6.2)
7 19.1 (3.3) 115.4 (8.5) 19.2 (2.6) 115.9 (6.1)
8 21.3 (4.0) 120.2 (7.1) 21.6 (4.3) 121.4 (6.8)
9 23.9 (4.1) 126.3 (7.3) 24.9 (4.4) 128.2 (7.0)
10 25.8 (4.9) 130.3 (7.7) 26.8 (5.2) 132.1 (8.3)
11 28.9 (5.1) 135.0 (8.4) 31.9 (6.2) 139.6 (7.9)
12 33.2 (5.7) 140.7 (7.2) 35.8 (7.4) 145.0 (7.4)
13 38.4 (5.2) 146.6 (6.5) 40.3 (6.5) 148.3 (5.4)
14 42.5 (5.5) 150.4 (5.4) 435 (5.8) 151.5 (5.4)
15 45.8 (5.6) 152.5 (5.5) 445 (7.4) 151.9 (8.2)
16 46.5 (5.4) 152.8 (5.3) 46.1 (6.4) 152.3 (5.3)
17 47.2 (5.8) 153.2 (5.6) 47.7 (6.6) 152.6 (5.1)
18 47.7 (6.0) 153.3 (6.8) 48.3 (5.8) 153.0 (5.5)
19 48.3 (6.3) 153.4 (6.4) 495 (5.8) 153.3 (6.3)

The weight and height of male from community sceawére slightly lower as compared
to that of private schools. However, with highee éigere was no such differences.

Table 3.12: Weight for age and height for age ofenaacording to type of school

Age (years)

Community school

Private school

Weight, Kg (SD

Height, cm (SC

Weight, Kg (SD

Height, cm (SC

5

16.4 (2.1)

106.2(6.8)

17.9 (2.5)

110.0 (6.4)
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6 18.2 (3.7) 111.8 (8.7) 19.3 (3.4) 114.0 (7.9)
7 19.6 (3.7) 116.3 (8.8) 20.3 (2.9) 117.9 (6.6)
8 21.6 (4.4) 120.7 (8.1) 22.8(3.1) 123.3 (6.1)
9 23.8 (4.1) 125.9 (7.7) 25.7 (3.9) 128.4 (7.1)
10 26.2 (4.3) 130.1 (6.7) 28.2 (5.3) 133.8 (8.6)
11 285 (4.1) 135.3 (7.7) 31.3(5.9) 140.0 (7.1)
12 315 (5.3) 139.4 (7.9) 37.2 (7.1) 147.7 (9.5)
13 36.8 (6.7) 147.7 (9.0) 40.3 (7.3) 152.1 (8.3)
14 42.7 (6.5) 155.3 (7.6) 46.3 (8.5) 159.2 (8.3)
15 47.8 (7.5) 158.9 (7.6) 48.9 (6.3) 161.2 (4.9)
16 50.4 (7.3) 161.2 (6.6) 52.7 (7.2) 164.0 (6.3)
17 51.5 (5.5) 162.6 (6.5) 53.0 (7.0) 164.0 (6.1)
18 54.1 (6.7) 163.4 (7.4) 53.4 (5.7) 164.1 (5.6)
19 56.6 (6.3) 164.2 (5.8) 55.1 (6.0) 165.5 (5.6)

Similarly, the differences in weight for age andghé for age between females of
community and private schools were observed ati@ages.

Table 3.13: Weight for age and height for age ofdke according to type of school

Age (years) Community school Private school
Weight, Kg (SD | Height, cm (SC | Weight, Kg (SD Height, cm (SC
5 15.9 (2.3) 105.5 (7.2) 17.1 (2.4) 108.9 (7.1)
6 17.8 (2.8) 111.2 (7.4) 17.8 (2.1) 111.4 (6.1)
7 18.5 (3.0) 114.6 (7.8) 20.3 (2.4) 117.5 (5.7)
8 21.2 (4.2) 120.0 (7.1) 22.1 (4.0) 122.7 (6.2)
9 24.0 (4.1) 126.7 (7.2) 25.5 (4.4) 128.6 (6.9)
10 25.7 (4.7) 130.4 (7.7) 27.8 (5.6) 133.3 (8.6)
11 29.5 (5.5) 135.9 (7.9) 33.5 (6.0) 142.1 (8.2)
12 33.1(5.7) 140.9 (7.3) 38.2 (7.8) 147.8 (6.1)
13 38.8 (5.8) 146.7 (6.1) 41.0 (6.3) 149.4 (5.4)
14 42.9 (5.7) 150.7 (5.5) 43.5 (5.8) 152.0 (5.2)
15 45.3 (5.8) 152.0 (5.8) 44.8 (8.7) 152.5 (10.1
16 45.7 (5.6) 152.1 (5.3) 46.3 (7.0) 153.1 (5.3)
17 47.2 (5.5) 152.3 (5.4) 46.7 (8.1) 153.1 (5.2)
18 47.8 (5.7) 152.8 (6.3) 47.2 (6.4) 153.2 (5.8)
19 48.4 (5.9) 153.2 (6.3) 48.0 (6.1) 153.6 (6.4)

3.5 Comparison of resultswith WHO growth standard
Regarding comparison of results of height for eggenting) with WHO growth standard,

it reveals that the proportion of severe malnuanitis lower and about 5%. Taking
median of this survey as a standard, only 0.3%\erely malnourished.
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Table 3.14: Comparison for height for age

Z-score Comparison with WHO standard Comparisoh Biirvey standard
Male (%) Female (%) Male (%) Female (%
-3 5.5 5.2 0.3 0.3
-2 18.7 19.3 1.3 1.5
-1 34.6 34.9 10.7 11.6
0 36.0 36.5 73.6 71.7
+1 3.8 2.7 11.2 12.1
+2 0.8 0.6 2.3 2.3
+3 0.7 0.7 0.5 0.4

Similarly, comparison of findings of weight for ageth WHO standard reveals that the

proportion of severely underweight children is viny.

Table 3.15: Comparison for weight for age

Z-score Comparison with WHO standard = Comparisoh Biirvey standard
Male (%) Female (%) Male (%) Female (%
-3 0.1 0.0 0.1 0.1
-2 1.5 0.5 0.7 0.5
-1 36.6 27.1 9.6 10.7
0 59.7 70.5 73.8 72.8
+1 1.7 1.4 12.2 11.6
+2 0.2 0.2 2.5 3.2
+3 0.2 0.2 1.1 1.1
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Chapter- 1V
Conclusion

This survey has several strengths despite fewdimits. This is the first national survey
to determine growth standard and included largepsamsize. This study included
samples from all three ecological regions and &deinistrative regions. Various ethnic
groups included and covered children from rural arithn area. Healthy school children
were included. More importantly, validation with V@Hstandard reveals that proportion
of SAM is very low.

Regarding limitations, the survey was conductednduthe admission period of the
school and examination period of higher secondahpal, it was difficult to get the
students of specific age for required sample $hade of birth was not found in school
record in most of the schools. Age record in thivey was mostly verbal.

This study determined the growth standard for Neggalchildren which can be used as
reference values to determine nutrition status oépdlese population after
standardization. There should be standardizatictmefindings of this study to develop
growth curve and set growth monitoring criteriglod children in Nepal.
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Annex |
School Health and Nutrition Project (SHNP)
(DOHS/DOE/JICA/PHIDREeC)
Data Collection Tool

Serial Number:
Name of the enumerator: Date:

A) Information of school

District:

Zone:

Ecological region: a) Mountain b) Hill c) Terai

Administrative region: a) Eastern b) Central) Western d) Mid-western e) Far-
western

Name of the school:

Type of school:  a) Public b) Private

Address of the school:

Location of the school: a) Rural b) Urban

B) Demographic information

Name of the children:

Class (Grade):

Caste:

Ethnicity:

Sex: a) Male b) Female
Date of birth (according to verbal report of chdd):
Date of birth (according to school register):

C) Anthropometric measurements
Height (cm):

Weight (Kg):

Verified by (Name of the supervisor):

Signature: Date:
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Annex |1
Ethical Issues

A) Information sheet

Name of Team Leader: Dr. Megha Raj Banjara

Name of Organization: Public Health and Infecti@usease Research Center
(PHIDReC), New Baneshwor, Kathmandu, Nepal

Name of SponsoiSchool Health and Nutrition Project (SHNP) (DOHSE/QICA)
Research title: Development of the Nepalese Gr@&téimdard for the School-aged
Children

(I @am e, and | work at the PHIDReC Kathmandu. We are doing
research on determining the Nepal ese growth standard for the school aged children. The
growth standard of Nepalese children has not been determined yet and researchers are
using the WHO reference value until now.)

Pur pose of theresearch

The status of health and nutrition of the schoaehghildren in Nepal is not well

recognized. Health and nutrition services for tbbosl-aged population do not come
under the priority of the health workers. Not besmuhe school is concerned with
children’s health, but of their priority in academnatters. The impact of health and
nutritional status are given less attention tharhw learning achievement. Until now,
there is no growth standard for Nepalese schodl-atddren (5-19 years). Therefore,
comparison of growth of Nepalese school-aged amldwith the international standard
developed by the WHO is not possible. The mainaihje of the survey is to develop the
national growth standard of body (weight for ageight for age, weight for height, and
body mass index) for Nepalese school children.

Procedures

The survey will be conducted in 15 districts représyg each ecological and
administrative region. In 15 strata of districtdptal of 6750 students will be included in
the study. The school children will be selectedh&scluster of a school class. The strata
for the cluster sampling will be Primary, Lower 8edary, Secondary, and Higher
Secondary. Schools are selected randomly reflet¢taigfrom the urban area and half
from the rural area. From the selected districtsiimmum one school will be from the
municipality from each region to compare the urbad rural area. Private schools will
also be included reflecting the ratio of schooldren in private schools. School children
of specific sex and age from 5-19 years will beesield for the survey, totalling 450
children in each district.

Anthropometric measurement of all 6750 sample stigdef primary, lower secondary,

secondary and higher secondary schools selecteslifeey will be made by asking the
age and measuring and recording of height and weigh
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Risks and discomforts

There is no any risk and discomfort while takingghe and weight. The anthropometric
measurements will be taken in the school of sclohdtiren at appropriate convenient
place.

Benefits

There is no direct benefit to the participant coléld by giving anthropometric
measurements. However, your participation help® wetermine the growth standard of
Nepalese children which is still lacking.

I ncentives

You will not be provided any incentive to take parthe research.

Confidentiality

The information that we collect from this reseavahl be kept confidential and will not
be divulged to anyone except the researchers,ems@rch sponsors.

Right to refuse or withdraw

You do not have to take part in this research U glo not wish to do so, and this will not
affect your business in any way. You will still leaall the benefits that you would

otherwise have. You may stop participating in thgearch at any time that you wish to,
without losing any of your rights as a participantdent or otherwise.

Who to contact

If you have any questions you may ask those nolater. If you wish to ask questions
later, you may contact: (Public Health and Infectious Disease Research &cent
Kathmandu, Phone: +977-1-4494254).
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B) Certificate of consent

| have read/has been read to me the foregoingnrdton. | have had the opportunity to
ask questions about it and any questions | havedaslave been answered to my
satisfaction. | consent voluntarily to participadés a participant in this study and
understand that | have the right to withdraw frdma study at any time without in any
way affecting me and my family.

Name of the student:
Signature:

Name of school:
District:

Date:

Witness (Name):

Signature:
Date:
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Annex |1

Participants of the Training for Supervisors

1. Guestsand trainers

S.N| Name Designation and Organization
1 Mr Hari Prasad Bashyal Director, Department ofi¢adion
2 Mr Raj Kumar Pokharel Chief, Nutrition Sectiorhild Health Division
3 Mrs Rajya Laxmi Nakarmi Deputy Director, Departimef Education
4 Mr Mitsukuni Sugimoto Chief Advisor, School Hdalind Nutrition
Project, JICA
5 Mr Arun Khanal National Project Co-ordinator, 8ohHealth and
Nutrition Project, JICA
6 Prof. Chitra Kumar Gurung Chairman, PHIDReC
7 Dr Suresh Prasad Bastola Nutrition Expert, latgibf Medicine, Tribhuvan
University
8 Mr Krishna Raj Pant Administrator, PHIDReC
9 Dr Megha Raj Banjara Team Leader of the survey
2. Supervisors of the survey
S.N | Name District
1 Mr. Mahesh Pant Kailali
2 Mr. Binod Pant Baitadi
3 Mr. Bishnu Ghimire Syangja
4 Mr. Hari Prasad Ghimire Kapilvastu
5 Mr. Madhav Adhikari Nuwakot
6 Mr. Bal Kumar Ojha Dhankuta
7 Mr. Yograj Ghimire Taplejung
8 Mr. Jyotee Kuwar Dailekh
9 Prof. Chitra Kumar Gurung, Dr. Megha Rafindhupalchowk
Banjara, Mr. Krishna Raj Pant, Ms. Pramila
Karki
10 | Mr. Nav Raj Bist Banke, Humla, Sarlahi
11 | Ms Shova Gurung Parsa
12 | Prof. Chitra Kumar Gurung, Dr. Megha Rapaptari
Banjara, Mr. Krishna Raj Pant
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Annex |V
Agendaof Training for

Supervisors

Date: Sunday 20 March, 2011 (6 Chaitra, 2067)
Venue: PHIDReC Office, New Baneshwor

Time Particulars Responsible person
1:45 pm | Registration
2:00 pm | Opening remarks Prof. Chitra Kumar Gur@iggir,
PHIDReC
2:05 pm | Opening remarks Ms. Rajya Laxmi Nakarmipig
Director, Department of Education
2:10 pm | Opening remarks Mr Mitsukuni Sugimoto, €hie
Advisor, School Health and
Nutrition Project, JICA
2:15 pm | Opening remarks Dr Hari Prasad Bashyag&dbor,
Department of Education
Mr. Raj Kumar Pokhrel, Chief,
Nutrition Section, Child Health
Division
2:20 pm | Background and objectives of the | Dr Megha Raj Banjara
study
2:30 pm | Refreshments
2:45 pm | Child nutrition and its monitoring Dr Sund@rasad Bastola
3:00 pm | Selection methods of districts, schooBrof. Chitra Kumar Gurung
and school children
3:15 pm | Anthropometric measurements Dr Suresh BiBaatola
3:40 pm | Informed consent and tools Dr Megha Raj&@an
4:00 pm | Practice on measuring height and | Prof. Chitra Kumar Gurung, Dr
weight Suresh Prasad Bastola, Dr Megha
Raj Banjara
4:30 pm | Administrative announcements Mr Krishn@ Rent
4:40 pm | Group plan for field work in All

Kathmandu
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Annex V
Ethical Approval Letter

Nepal Health Research Council

Estd. 1991

5

Ref. No. || 76
Executive Committee

Executive Chairmsan
o, D Chop Lal Bhusal

Viee - Chairman
Dir. Rishi Rum Koiraly

Member-Secretiry
Dr. Shanker Pratap Singh

Members

Dir. Narendra Kumur Singh
D, Meeta Singh

- & Suman Rijal

D Samjhuna Dhakal

Dy, Devi Gorong

Representative
Miristry of Finance
Nitional Planning Commission
Ministry of Health & I'opailathon
Clhiief, Research Commitise, 1M
Chairman, Negal Medical Couneil

6 May 2011

Dr. Megha Raj Banjara
Public Heulth and Infecticus Disenss Research Center (PHIDReC)

Mew Baneshwor, Kathmandy

Ref: Approval of Besearch Proposal entitied Development of the Nepalese
Growih Standard Tor the School-aged Children

Dear D Banjara ,

It i= my pleasure 1 inform you that the above-mentioned proposal subimited on 13
March 2071 (Reg. no. 2472011 please usc this reg, no. in further coresponids) his been
appreved by WHRC Ethical Review Board on 4 Mey 2011 (2068:01-21),

As per the NHRC rules and regulations, the investizator has 1o seeletly Tallow the
protocnl slipolated i the proposal, Any change in the objectiveis), problem
sateinent, research questions or hypothesis, methodology, implementation procediire,
daza musipement and budget thar may be pecessary in course of the mplementation
of the ressarch proposal ean anly be made so end implemented ufter prior approval
frerm thiz couneil. Thus, it is compulsory to sl the detuil of such climpes
intended or desired with justification prior to scmual change in the protacal,

If the researcher requires transfor of the bio sumples to ofher countries, the
irvestigator should apply to the MHRC for the permizsinn.

Further, the researchers ane directed 1o strictly abide by the National Fthical Guidelines
published by NHRC during the implementation of vour rescarch progosal and stharit
progress report and full ar summary repent opon eampletion

A per your research proposal, totnl rescarch amoont is NEs 20, 63, 37600 and NHELD
procesging fee is NRa 61,902,00.

I you heve any questions. phease contact our research seetinn,

Thanking vou,
Sincerely Yours,

i
;ﬁ l'rnr.n]t gi:
Member Secretary

Tel+077- | 4254220, 423460, Fax: 197714262460, RamShali Path, PO, Box 7628, Kathmaisii, Nepal,

Websites: hitpawww, nhrc.ongnp, Esmail - nhresnhieg prenp
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Annex VI

List of Schools
S.N. Name of the school Type of Address Male | Female
School
1. Taplejung 230 234
1. Shree Bhanujan Higher Public Fungling VDC-4 70 72
Secondary School
2. Kanchanjanga Higher Private Fungling VDC-3 75 74
Secondary School
3. Janta Higher Secondary Public Hangdeva VDC-6 85 88
School
2. Dhankuta 225 231
1. Tulsi Mehar Memorial English Private Dhankuta 80 87
Boarding School Municipality -7
2. Shree Saraswati Higher Public Parewadin VDC -5 72 78
Secondary School
3. Shree Bhasa Higher Public Dhankuta 73 66
Secondary School Municipality -2
3. Saptari 229 243
1. Sarbodaya Higher Secondary Public Kanchanpur VDC-7 39 58
School
2. World Vision Higher Private Rajbiraj 60 54
Secondary School Municipality -7
3. Shree Masilal Janata Higher | Public Kusaha VDC- 5 38 a7
Secondary School
4, Unique Education Academy Private Rajbiraj 27 19
Municipality - 7
5. Shree Chandra Higher Public Bodebarsaian VDC| 44 46
Secondary School -1
6. Shree Jiyalal Primary Schoo Public BodebarsddtCV 21 19
1
4.Sarlahi 229 232
1. Gyanodaya Higher SecondaryPrivate Malangawa 74 65
School Municipality — 9
2. Shree Panch Mahendra HighePublic Karmaiya VDC- 5 68 68
Secondary School
3. Shrimati Krishna Devi Higher| Public Malangawa 59 66
Secondary School Municipality — 9
4. Chatur Bhujeshwar Janata | Private Harion VDC - 6 0 13
Multiple Campus
5. Shree Janjyoti Technical Private Lalbandi VDC- 8 28 20
School
5.Parsa 225 225
1. Shree Ramchandra Shah Public Birgunj Sub- 65 65
Pannalal Secondary School Metripolitan City-13
2. Gyan Jyoti Higher Secondary Private Birgunj Sub- 85 85
School Metripolitan City —
4
3. Jilla Uchchangal Higher Public Pokhariya VDC-4 75 75
Secondary School
6.Sindhupalch 249 248
owk
1. Shree Krishna Rathaganga Public Chautara VDC -5 81 76
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Higher Secondary School
2. Shree Seti Devi Higher Public Thulosirubari VDC 82 82
Secondary School -1
3. Seti Devi Sharada Higher Public Pangretar VDC-1 24 25
Secondary School
4, Private Paradise Secondary | Private Bahrabise VDC-8 52 53
School
5. Sunkoshi Multiple Campus Public Pangretar VDC-1 10 12
7. Kathmandu 238 225
1. New Arunodaya English Private Kathmandu 87 85
Higher Secondary School Metropolitan City -
15
2. Orbit MBBS Private Kathmandu 15 12
Metropolitan City -
32
3. Koteshwor Sarswati Higher | Public Kathmandu 72 65
Secondary School Metropolitan City -
35
4. Canvas Boarding School Private Kathmandu 8 0
Metropolitan City -
10
5. Sangala Balkumari Higher Public Sangala VDC-4 56 62
Secondary School
8. Nuwakot 225 225
1. Tribhuwan Trishuli Higher Public Bidur Municipality -| 78 82
Secondary School 11
2. Shree Trishuli Samudayik Private Bidur Municipality -| 50 46
Boarding School 10
3. Tribhuwan Trishuli Multiple | Public Bidur Municipality -| 17 19
Campus 11
4, Shree Bhawani Higher Public Kakani VDC -3 50 49
Secondary School
5. Langtang Snow View Private Kakani VDC -3 25 29
Boarding School
6. Gyanodaya Secondary Schgol Public Bageshwari ¥DC- 0 2
7. Syaulebhumi Higher Public SyaulebhumiVDC{ 0 3
Secondary School 4
8. Miliyan Academy Private Syaulebhumi VDC|- 5 5
4
9. Syangja 225 225
1. Tribhuwan Adarsh Higher Public Putalibajar 69 75
Secondary School Municipality -1
2. Tribhuwan Adarsh Multiple | Public Putalibajar 6 0
Campus Municipality -1
3. Bhanubhakta Adarsha Higher Public Jagatradevi VDC-8 75 75
Secondary School
4. Jyoti Awasiya Higher Private Putalibajar 75 75
Secondary School Municipality -1
10. Kapilvastu 227 233
1. Shree Siddhartha Private Taulihawa 76 77
Bidhyamandir Higher Municipality -4
Secondary School
2. Shree Ratnarajyalaxmi Highgr Public Taulihawa 76 75
Secondary School Municipality -2
3. Shree Banganga Higher Public Gajehada VDC-1 5
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Secondary School

11. Banke 228 227
1. Adarsh Higher Secondary Private Nepalgunj 79 71
School Municipality -13
2. Anathalaya Gaushiya Public Nepalgun;j 52 22
Secondary School Municipality -5
3. Sarswati Higher Secondary | Public Nepalgun;j 0 42
School Municipality -5
4, Bright Land College Private Nepalgunj 23 17
Municipality -13
5. Laxmi Higher Secondary Public Rajhena VDC-4 35 a7
School
6. Gyanodaya Higher SecondaryPublic Bageshwori VDC-2 28 24
School
7. Ideal Public Higher SecondarnyPrivate Nepalgunj 11 4
School Municipality -8
12. Dailekh 225 229
1. Tribhuwan Namuna Higher | Public Narayan 88 86
Secondary School Municipality -1
2. Tribeni Sangam Higher Public Bayalpata VDC -5 62 68
Secondary School
3. Janata Primary School Public Narayan 25 25
Municipality -1
4. Shree Sunrise English Schod|l Private Narayan 50 50
Private Limited Municipality -1
13. Humla 225 225
1. Malika Higher Secondary Public Lali VDC-5 75 70
School
2. Kala Silta Primary school Public Lali VDC-5 36 32
3. Raling Higher Secondary Public Bargau VDC-6 50 47
School
4, Mansarober Higher SecondaryPublic Simikot VDC- 4 19 18
School
5. Bal Mandir Secondary Schogl Public Simikot VDC — 4| 45 58
14. Kailali 225 225
1. Gyalexi Higher Secondary Private Dhangadhi 75 75
School Municipality -4
2. Phulbari Higher Secondary | Public Phulbari VDC -1 75 75
School
3. Trinagar Higher Secondary | Public Dhangadhi 75 75
School Municipality -1
15. Baitadi 225 225
1. Birendra Education Campus Public Dasharathchandra 3 4
Municipality -1
2. Birendra Higher Secondary | Public Dasharathchandra | 43 41
School Municipality -1
3. Dasharathchanda Higher Public Dasharathchandra 1 0
Secondary School Municipality -5
4. Saraswati English Boarding | Private Dasharathchandra| 28 30
School Municipality -1
5. Manilek Higher Secondary | Public Gurukhola VDC -8 75 75
School
6. Bashudev Higher Secondary| Public Bashuling VDC -7 75 75

School
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Annex VI|I

Findings
Table 1: Height (cm) for age for male
Age
(yeagrs) M-3SD | M-2SD | M-1SD | Median | M+1SD | M+2SD | M+3SD
5 86.4 93.3 100.3 107.3 114.2 121.2 128.1
6 86.4 94.9 103.4 111.9 120.3 128.8 137.3
I 91.5 99.6 107.7 115.9 124.0 132.1 140.2
8 97.9 105.5 113.1 120.8 128.4 136.0 143.6
9 102.4 110.1 117.7 1254 133.0 140.6 148.3
10 108.3 115.8 123.3 130.9 138.4 145.9 153.4
11 113.0 120.9 128.7 136.6 144.4 152.2 160.1
12 113.0 122.3 131.6| 140.9 150.2 159.5 168.8
13 121.4 130.5 139.6 148.8 157.9 167.0 176.1
14 132.6 140.7 148.7 156.8 164.8 172.8 180.9
15 138.6 145.8 153.0 160.2 167.3 1745 181.7
16 142.6 149.3 156.0| 162.7 169.3 176.0 182.7
17 144.0 150.5 156.9 163.4 169.8 176.2 182.7
18 145.4 150.5 157.4 164.4 171.3 178.2 185.1
19 146.9 152.7 158.5 164.4 174.3 182.2 189.9
Table 2: Height (cm) for age for female
Age
(yegrs) M-3SD | M-2SD | M-1SD | Median | M+1SD | M+2SD | M+3SD
5 83.9 91.3 98.6 106.0 113.3 120.6 128.0
6 90.1 97.1 104.1 111.1 118.0 125.0 132.0
7 93.1 100.4 107.6 114.9 122.2 129.4 136.7
8 99.2 106.2 113.2 120.2 127.1 134.1 141.1
9 105.0 112.2 119.4 126.7 133.9 141.1 148.3
10 105.7 113.9 122.0 130.2 138.3 146.4 154.6
11 112.5 121.0 129.5 138.0 146.4 154.9 163.4
12 120.4 128.1 135.8| 1435 151.2 158.9 166.6
13 129.5 135.6 141.6 147.7 153.7 159.7 167.0
14 134.5 140.0 145.5 151.0 156.4 161.9 167.4
15 135.2 140.6 146.0 151.7 156.8 162.2 167.6
16 135.9 141.2 146.5 151.9 157.2 162.5 167.8
17 135.9 141.3 146.7 152.2 157.6 163.0 168.4
18 135.9 141.4 146.9 152.3 158.4 164.6 170.8
19 135.9 141.5 147.1 154.0 160.3 166.7 173.1
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Table 3: Weight (Kg) for age for male

Age
(yegr ) M-3SD | M-2SD | M-1SD | Median | M+1SD | M+2SD | M+3SD
5 9.5 11.9 14.3 16.8 19.2 21.6 24.0
6 9.6 12.2 15.1 17.9 21.6 25.3 28.9
7 9.8 125 16.0 19.5 22.9 26.4 29.9
8 10.0 134 17.5 21.7 25.8 29.9 34.0
9 11.0 15.3 19.5 23.7 27.9 32.1 36.4
10 11.6 16.3 21.0 25.8 30.5 35.2 39.9
11 14.0 18.9 23.8 28.8 33.7 38.6 43.5
12 15.1 19.0 25,5 32.0 38.5 45.0 51.5
13 16.2 23.3 30.4 37.5 44.6 51.7 58.8
14 21.3 28.7 36.1 43.5 50.9 58.3 65.7
15 26.8 34.1 41.4 48.7 55.9 63.2 70.5
16 28.8 36.2 43.6 51.1 58.5 65.9 73.3
17 33.5 39.5 45.5 51.5 59.5 66.4 73.3
18 34.9 41.3 47.7 54.2 60.6 67.0 73.4
19 36.6 42.9 49.2 55.5 61.7 68.0 74.3

Table 4: Weight (Kg) for age for female

Age
(yegr ) M-3SD | M-2SD | M-1SD | Median | M+1SD | M+2SD | M+3SD
5 8.7 11.1 13.6 16.0 18.4 20.9 23.3
6 9.6 12.2 14.8 17.5 20.1 22.7 25.3
7 10.0 12.9 15.9 18.9 21.8 24.8 27.7
8 10.4 14.0 16.6 20.9 25.1 29.3 33.6
9 10.8 15.1 19.4 23.8 28.1 32.4 36.7
10 11.3 154 20.5 25.7 30.8 35.9 41.0
11 11.8 17.8 23.7 29.7 35.6 41.5 47.5
12 13.5 20.4 27.2 34.1 41.0 47.8 54.7
13 21.0 27.0 33.1 39.2 45.2 51.3 57.3
14 25.6 31.3 37.1 42.9 48.6 54.4 60.1
15 26.3 31.7 38.4 45.0 51.6 58.3 64.9
16 27.1 33.1 39.0 45.0 52.6 59.1 65.5
17 28.5 34.8 41.1 47.4 53.6 59.9 65.7
18 29.3 35.2 41.2 47.7 53.8 60.0 66.0
19 30.0 36.0 42.0 48.1 54.1 60.1 66.1
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Table 5: BMI for age by sex

Age BMI for male BMI for female
(Y ear S) 1St 2nd 3r d 1St 2nd 3r d
Quartile | Quartile | Quartile | Quartile | Quartile | Quartile
5 13.2 14.1 15.0 13.3 14.2 15.1
6 13.3 14.2 15.1 135 14.2 15.1
7 13.5 14.4 15.3 13.5 14.2 15.2
8 13.9 14.7 15.7 13.5 14.4 15.4
9 14.0 14.9 15.9 13.8 14.8 16.0
10 14.4 15.2 16.3 14.0 14.9 16.4
11 14.5 15.3 16.4 14.7 15.9 16.9
12 15.1 16.1 17.2 15.1 16.4 18.0
13 15.3 16.8 18.2 16.3 17.6 194
14 16.3 17.6 19.0 17.2 18.7 20.1
15 17.2 18.6 20.5 17.9 19.4 21.0
16 17.6 19.3 20.8 18.2 19.8 21.3
17 17.9 19.3 20.8 18.7 20.3 22.0
18 18.5 20.1 21.6 18.9 20.3 22.1
19 19.1 20.5 22.1 18.9 20.3 22.2
Table 6: Height and weight for age for male by egaal region
Age M edian height M edian weight
(Years) Mountain Hill Terai Mountain Hill Terai
5 105.7 105.7 109.4 17.1 16.8 16.7
6 111.5 110.8 113.1 18.6 17.5 18.1
7 113.5 115.5 117.5 19.2 19.4 19.6
8 120.9 120.0 122.8 22.1 21.5 21.6
9 127.8 123.6 128.5 24.8 23.4 24.0
10 129.4 130.2 132.1 26.9 25.7 25.4
11 136.5 135.5 139.2 30.0 28.1 28.9
12 137.6 139.3 143.2 31.7 31.8 33.1
13 148.3 150.2 147.9 39.8 38.3 35.6
14 153.1 156.4 158.4 44.0 43.6 43.5
15 158.2 159.5 161.1 48.0 49.5 47.9
16 160.5 162.6 163.8 495 52.3 50.6
17 162.8 164.0 164.3 51.1 52.5 51.5
18 164.6 164.4 164.8 54.0 55.8 52.5
19 166.5 165.2 165.0 58.8 62.4 53.9
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Table 7: Height and weight for age for female bglegical region
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Age M edian height M edian weight

(Years) Mountain Hill Terai Mountain Hill Terai

5 105.4 105.4 108.8 16.5 15.8 16.6

6 112.0 110.0 113.5 18.8 17.2 17.5

7 112.7 113.7 117.3 18.9 18.7 19.0

8 120.0 119.3 121.5 21.4 20.7 20.5

9 126.7 125.1 128.9 25.5 23.4 23.8

10 129.2 130.3 131.0 26.1 26.2 24.3

11 136.0 136.6 140.0 30.2 29.6 29.7

12 141.5 142.7 145.0 34.9 33.9 34.1

13 147.0 147.3 148.6 40.2 40.2 37.6

14 149.9 151.1 151.1 44.9 43.4 41.1

15 150.6 151.3 151.4 46.6 45.8 43.7

16 151.3 152.4 151.7 48.9 47.1 43.8

17 151.3 153.0 151.9 51.2 47.9 45.1

18 152.1 154.0 152.4 52.4 48.0 45.2

19 153.0 154.4 153.0 54.8 49.7 45.4
Table 8: Height and weight for age for male by adstiative regions

Age M edian height M edian weight

(Years) | EDR | CDR | WDR | MWDR | FWDR | EDR | CDR | WDR | MWDR | FWDR
5 109.9| 108.2| 106.6| 104.3 106.3) 17.9 16J7 167 16.P 15.
6 113.7/ 112.0| 113.2| 109.3 110.6f 19.1 17/8 189 18.1 16.
7 116.6| 116.0| 117.2| 112.8 117.5] 195 197 204 19.8 19
8 122.9/ 121.4| 122.4| 119.2 119.3) 221 216 236 20.6 20.
9 127.3| 125.4| 127.4| 123.4 123.7] 24.8 23/8 248 22.5 22.
10 132.3/ 131.4| 129.3| 129.1 131.00 27.2 262 257 25.6 25
11 137.5| 136.0| 138.5| 137.1 136.00 30.y 27/8 298 29.1 26.
12 140.5| 141.6| 141.8| 142.0 14251 33.0 329 355 29.6 30,
13 148.9| 150.8| 151.5| 146.9 147.2] 39.4 37)7 385 36.1 34,
14 158.7| 156.5| 157.8| 155.6 156.9) 445 43l6 447 42.6 41
15 160.0] 161.3| 160.3| 157.0 160.51 47.y 490 51)2 48.0 46|
16 164.0| 163.5| 162.4| 158.9 164.3) 50.4 504 57/5 50.9 47
17 164.4| 164.0| 163.5| 163.4 164.3] 50.4 510 585 52.0 50.
18 164.9) 164.0| 164.6| 164.4 165.6) 53.8 53/6 595 52.0 54.
19 165.9| 165.9| 166.8| 165.4 168.2| 56.9 57/8 61/5 54.5 63.
Table 9: Height and weight for age for female bynadstrative regions

Age M edian height M edian weight

(Years) | EDR | CDR | WDR | MWDR | FWDR | EDR | CDR | WDR | MWDR | FWDR
5 109.0| 106.0| 105.7| 102.9 107.00 16.y 165 167 15.4 15.
6 114.4| 110.5| 108.6| 110.8 112.00 185 17/]1 17/5 17.5 17,
7 116.6| 114.9| 111.7| 114.0 116.4| 19.y 19/4 18/1 18.1 18,
8 121.2/ 120.0| 119.0| 121.0 120.1] 21.0 209 215 20.8 20.
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9 129.6| 127.5| 126.9| 124.0 124.6| 25.1 24]7 243 22.6 22,
10 131.5) 131.1| 129.3| 129.2 130.5] 276 254 26/2 24.4 24,
11 139.8) 136.7| 140.3| 135.8 137.6) 30.2 29/5 328 29.1 28
12 147.3] 143.0| 144.2| 141.6 143.3] 355 35/0 333 32.2 32,
13 148.7| 148.0| 147.9| 147.2 147.4/ 40.1 40/1 37/9 39.1 35.
14 150.3| 151.5| 151.3| 150.1 1515 43.2 43J0 453 42.1 40.
15 150.8) 151.8| 152.9| 150.6 152.7) 450 44)6 459 46.1 43|
16 151.4| 152.2| 153.0| 151.2 15451 46.5 46J1 46/6 46.4 43|
17 151.4| 153.0| 153.0| 151.9 155.2 47.8 4655 471 47.1 43|
18 151.5| 154.6| 153.1| 154.0 156.3] 48.8 470 47/4 47.8 45,
19 153.0| 157.8| 153.4| 154.0 1575 498 47/]1 504 47.8 45,
Table 10: Height and weight for age for male byetyb school

Age M edian height M edian weight

(Years) Community Private Community Private

5 106.0 109.6 16.3 17.9

6 111.0 112.6 17.3 18.8

7 115.0 117.5 19.0 20.0

8 120.0 122.7 21.0 22.4

9 124.9 127.6 22.7 25.2

10 129.8 132.7 25.3 26.8

11 135.6 139.4 28.0 30.0

12 138.5 146.4 30.3 36.8

13 147.6 152.0 36.9 39.6

14 156.0 160.5 42.4 46.3

15 159.5 161.0 48.4 48.7

16 162.1 162.5 50.6 52.7

17 162.9 164.0 51.3 53.1

18 164.3 164.5 54.7 53.5

19 167.1 164.9 55.9 55.0

Table 11: Height and weight for age for female ypetof school

Age M edian height M edian weight

(Years) Community Private Community Private

5 105.3 108.2 15.7 16.8

6 111.0 111.2 17.9 17.3

7 114.0 117.0 18.2 20.1

8 119.4 122.4 20.4 21.4

9 125.9 128.9 23.6 24.5

10 129.2 132.1 25.0 27.5

11 135.8 142.3 29.0 33.9

12 142.0 148.0 32.4 37.2

13 147.2 150.1 38.7 40.6

14 150.5 152.8 43.0 42.6

15 151.5 153.4 45.0 45.2
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16 151.5 154.0 45.3 46.4
17 152.3 155.2 47.3 47.7
18 153.1 157.6 47.4 47.8
19 153.9 162.4 48.2 47.9
Table 12: Height and weight for age for male byaaseschool

Age M edian height M edian weight
(Years) Rural Urban Rural Urban
5 106.1 108.3 16.2 17.3
6 109.3 113.0 17.0 18.6
7 115.5 116.2 19.3 19.6
8 119.5 121.7 21.0 22.0
9 124.0 127.2 22.7 24.2
10 129.8 132.1 25.3 26.3
11 135.0 138.3 28.1 29.1
12 138.4 142.6 30.3 33.5
13 146.2 151.5 36.6 38.4
14 156.0 157.7 42.8 44.1
15 159.9 160.3 48.5 48.7
16 162.3 163.4 50.4 52.2
17 163.0 163.4 51.7 53.5
18 164.4 164.4 53.1 54.8
19 164.6 166.4 56.3 55.4
Table 13: Height and weight for age for female Bazof school

Age M edian height M edian weight
(Years) Rural Urban Rural Urban
5 105.3 106.9 15.8 16.6
6 111.8 110.9 17.9 17.3
7 114.3 115.3 18.6 19.2
8 119.3 121.0 21.1 20.7
9 125.8 127.8 23.5 24.4
10 129.1 131.5 24.6 26.2
11 1354 140.2 29.0 31.0
12 141.2 145.0 32.6 35.0
13 147.2 148.5 38.8 39.4
14 150.9 151.5 42.8 43.3
15 152.0 152.2 45.6 44.6
16 152.4 152.9 46.3 44.8
17 152.8 153.1 47.1 47.5
18 153.3 153.5 47.6 47.6
19 153.8 154.0 48.1 48.0
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Table 14: Percentiles of height for age of male

A g e 3r d 5th loth 20th 3Oth 4Oth 5Oth 60th 70th 80th goth 951h 97th
5 95.f |98.C |99.2 |101.f]103.¢| 105.2 | 107.2|109.2| 110.£ | 113.¢| 117.C| 119.C | 123.¢
6 98.€ | 100.€ | 103.C| 106.f | 108.5 | 110.¢ | 111.€¢ | 113.2| 115.5 | 118.€ | 122.% | 126.2 | 129.F
7 103.¢| 105.¢| 108.2| 111.C| 112.¢ | 1144 | 115.¢| 117.¢| 120.C| 121.¢| 126.2| 130.C | 131.¢
8 109.1| 110.£| 113.7| 116.2| 118.C| 119.¢ | 120.¢ | 122.2| 123.5| 125.7| 132.2 | 134.¢ | 137.2
9 115.2] 117.C) 118.€ | 121.7 | 122.¢| 123.€ | 125.2| 127.(| 129.¢ | 132.¢ | 136.€ | 141.7 | 142.¢
10 | 1200 | 121.2|122.5| 126.(| 127.¢ | 128.¢ | 130.¢ | 132.2 | 133.2| 135.7| 140.2 | 145.2 | 149.¢
11 | 121.5)122.2|127.C| 130.:| 132.¢ | 135.5 | 136.¢ | 138.7 | 139.¢ | 142.2| 146.£| 149.¢ | 152.¢
12 | 126.7| 128.0] 130.€ | 134.¢ | 136.1 | 138.€ | 140.¢ | 142.€ | 145.5 | 150.( | 155.( | 159.7 | 161.€
13 | 131.(| 135.5| 137.5| 140.¢ | 144.: | 146.¢| 148.¢ | 151.£ | 153.7| 156.7 | 160.€ | 163.5 | 165.¢
14 | 140.C| 140.¢ | 145.(| 150.t | 152.¢ | 155.2| 156.¢ | 158.7 | 160.¢ | 163.( | 166.2 | 169.2 | 171.¢
15 | 145.¢| 148.5 | 153.C| 154.¢ | 156.¢ | 158.4 | 160.2 | 161.7 | 163.2 | 164.7 | 167.< | 170.7 | 172.2
16 | 148.5| 150.5 | 153.£ | 156.¢ | 158.¢ | 160.t | 162.7 | 164.(| 165.¢ | 167.7| 169.¢ | 172.1| 172.
17 | 149.¢| 153.C | 156.C | 157.¢ | 159.¢ | 161.2| 163.2| 164.5 | 165.¢ | 168.1 | 170.¢ | 174.5| 175.%
18 | 152.2|154.C| 157.1| 158.¢ | 160.t | 162.2| 164.2| 165.2 | 167.C| 168.¢ | 171.7 | 174.€ | 175.C
19 | 153.7] 155.( | 158.2 | 160.¢ | 161.7 | 163.( | 164.4| 166.( | 168.( | 169.2 | 172.C| 175.2| 17€.5
Table 15: Percentiles of height for age of female

A g e 3r d 5th loth 20th 3Oth 4Oth 5Oth 60th 70th 80th goth 951h 97th
5 93.1 | 95.C |98.f | 101.1]103.(| 104.¢| 106.( | 107.¢| 109.¢ | 112.«| 116.§ | 121.€ | 123.C
6 98.: | 100.C| 102.5| 105.¢| 107.2| 109.¢| 111.7| 113.5 | 114.7 | 115.¢ | 119.2 | 123.1| 124.
7 103.¢| 104.£ | 107.2| 110.C| 111.¢ | 113.¢ | 114.¢| 117.C| 118.2| 121.C| 124.2| 128.5 | 131.7
8 108.1| 110.¢ | 112.2| 115.5| 117.5| 119.( | 120.2 | 121.¢ | 123.£ | 125.¢ | 129.2 | 132.£ | 136.F
9 114.(| 115.¢| 118.5| 121.¢| 123.5| 125.(| 126.7| 129.( | 130.7 | 133.2 | 136.7 | 141.( | 142.¢
10 | 116.7| 119.¢| 122.5| 125.:| 127.5| 128.5 | 130.2 | 132.2| 135.(| 138.(| 141.2| 144.¢ | 146.¢
11 | 122.() 124.1] 126.¢ | 130.(| 133.1| 135.2 | 138.( | 140.1 | 142.2 | 145.2 | 148.( | 150.¢ | 152.¢
12 | 128.¢|130.2| 132.C| 136.2 | 138.¢ | 141.¢| 143.5 | 145.1| 147.5| 149.¢ | 153.Z | 155.7 | 1567
13 | 136.1| 138.(| 140.1| 142.7| 145.5 | 146.7 | 147.7| 149.2 | 150.¢ | 152.2| 154.1| 155.7 | 157.%
14 | 141.0] 142.(| 143.¢ | 146.( | 147.¢| 149.2 | 151.( | 152.¢ | 154.2| 155.¢ | 158.¢ | 160.% | 161.2
15 | 141.5 | 142.¢| 1445 | 146.¢ | 149.(| 150.2 | 151.7 | 152.¢ | 154.€¢ | 156.% | 159.¢ | 160.5 | 161.€
16 | 1425 | 143.% | 145.2| 148.1| 149.£ | 150.£ | 151.¢ | 153.7| 154.€| 156.€ | 159.¢ | 160.7 | 162.Z
17 | 1445 | 143.5 | 145.7| 1482 | 149.¢ | 151.1| 152.2 | 154.C | 155.7 | 156.€ | 160.t | 161.5 | 162.¢
18 | 148.5 | 143.7| 145.¢ | 148.:| 149.¢ | 151.4| 152.:| 154.2| 156.5 | 158.2| 161.1| 163.1| 164.Z
19 | 156.5| 144.1| 146.C | 148.£ | 150.( | 151.7 | 154.C | 155.2| 157.2| 159.4| 161.¢ | 163.7 | 164.¢
Table 16: Percentiles of weight for age of male

A ge 3r d 5th 101 h 20t h 301 h 401 h 50t h 601 h 701 h 80t h got h 95t h 97t h

5 13.1(13.2 |14,z | 15.C | 15.£|16.1 | 16.6 | 17.£ | 18.2 | 19.2 | 20.£ | 21.5E | 21.E

6 142 | 14.¢ | 154 16.1 | 16.7 | 17.2 | 17.€ | 18.€ | 19.5 | 20.7 | 22.€ | 23.€ | 25.c

7 14.¢|16.C | 16.4 | 17.2 | 18.C | 18.7 | 19.£ | 20.1 | 20.€ | 22.C | 23.£ | 25.5 | 26.F

8 16.2 | 17.C | 18.1 | 19.C | 20.C | 21.C | 21.7 | 22.£ | 23.C | 24.£ | 26.1 | 28.€ | 29.€

9 18.7 | 19.4 | 20.C | 21.z | 22.z | 22.€ | 23.71 | 24.€ | 25.2£ | 27.Z | 30.Z | 32.£ | 35.1]

10 20.5 |1 21.€ | 22,5 | 23.£ | 242 | 25.C | 25.€ | 26.€ | 27.€ | 29.7 | 32.5£ | 36.Z | 40.€

11 21.€ | 22.£ | 24.C | 25.£ | 26.€ | 27.7 | 28.€ | 29.€ | 31.1 | 32.€ | 35.C | 37.5E | 44.7

12 23.€ 1245 | 26.C | 28.C]29.1|30.£|32.C|33.7|354|38.7|41.7|44.F|48.C

13 26.C | 26.€ | 28.2 | 32.C | 34.C | 35.€ | 37.£ | 39.£|41.1|43.2 | 47.€ | 50.7 | 51.¢

14 30.2 | 32.C | 34.7 | 37.2 | 40.2 | 42.C | 43.£ | 45.1 | 47.2 | 49.2£ | 53.2 | 56.€ | 57.€
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15 345 | 35.€ | 38.7|42.1|44.£ | 46.8 | 48.7 | 50.z | 51.7 | 53.€ | 56.€ | 59.4 | 60.€
16 38.0C | 39.€ |42 | 44.2 | 46.€ | 49.1 | 51.1 | 52.£ | 55.1 | 57.£ | 60.C | 61.7 | 64.F
17 41.€ | 427 | 44.71 | 46.€ | 48.2 | 49.€ | 51.5 | 52.€ | 56.C | 58.% | 60.¢ | 62.£ | 65.C
18 435 | 43.1 | 45.£ | 49.1 | 50.€ | 52.£ | 54.z | 55.2 | 56.€ | 59.2 | 61.¢ | 64.C | 65.€
19 45.F | 46.€ | 48.£ | 50.¢ | 52.C | 53.€ | 55.£ | 57.6 | 59.z | 61.C | 64.7 | 67.€ | 68.¢
Table 17: Percentiles of weight for age of female

A ge 3r d 51h 10th zoth 301h 4oth 50th 60th 7oth 801h goth 95th 97th
5 12.C | 12.£113.7|14.£|15.1 | 15.€ | 16.C | 16.7 | 17.2 | 18.2 | 19.2£| 20.7 | 21.t
6 135 13.¢|144|15.¢ | 16.€ | 17.C | 17.5|18.£]19.C|19.2£| 20.6 | 22.2 | 23.2
7 14.€ | 15.C | 16.C | 16.€ | 17.5 | 18.2 | 18.€ | 19.€ | 20.z | 21.1 | 22.2 | 24.2 | 25.¢
8 16.2 | 16.5 | 17.7 | 18.€ | 19.2 | 20.1 | 20.€ | 21.5 | 22.£ | 23.£ | 25.€ | 28.¢ | 31.i
9 1751 18.C | 19.5 | 21.2 | 21.€ | 23.1|23.6|24.C|26.2|27.6|30.£|33.C |34
10 |19.1|19.6 | 20.€ | 22.£ |23t | 24,257 |27.C|28.€ |29.€ | 32.1|35.¢ |37.¢
11 | 214|222 |23.2|25.2|27.01 285 |29.7|31.1|33.7|35.2|38.C|42.7 |44t
12 24.C | 255 | 2751 29.C | 30.€ | 32.2 | 34.1 | 35.€ | 37.2 | 39.€ | 43.€ | 47.2 | 50.(
13 | 28.£|30.1|32.C|34.7|36.2|37.€|39.2|40.£|41.6 |43.€|46.2|51.2 |53.¢
14 33.2 | 34.2 | 35.€|38.2|39.€ |41 |42.C|44.2| 455 | 47.€|49.C|53.z | 54.C
15 | 34.2|35.2 |37.7|40.z | 42.2 | 43.2 | 45.C | 46.£ | 47.€ | 49.€ | 52.€ | 56.1 | 56.¢
16 35.6 | 36.€ | 38.7 | 41.1 |42.£|44.1|45.(|47.C|48.€ | 50.2|54.C | 57.2 | 58.7
17 36.6 | 37.€ | 40.5 | 42,2 | 43.7 | 45.€ | 47.2 | 48.£ | 50.E | 51.¢ | 55.£ | 57.¢ | 593
18 37.7|38.7|41.C |43.2 |44.C | 46.2 | 47.7 | 49.1 | 50.7 | 52.7 | 55.£ | 58.¢ | 59.¢
19 38.7 | 39.5 | 42.C | 45.C | 47.2 | 47.7 | 48.1| 49.6 | 51.C | 53.£ | 56.€ | 59.£ | 60.:
Table 18: Percentile of weight for height for male

Height | 3¢ [ 5" [10™ [ 20™ | 30™ | 40" | 50™ | 60" | 70" | 80" | 90™ | 95™ | 97"
in cm

92 12.C}12.C|12.C|12.C|12.C | 12.z | 12.€ | 12.€| 13.2 | 13.2 | 13.2 | 13.2 | 13.2
94 1241124124 12.4| 124 | 12.£|12.€ | 13.€ | 13.€| 13.€| 14.C | 14.C | 14.C
96 12.€ |1 12.€ | 13.1(13.2 | 13.7 | 13.€ | 14.C | 14.2 | 14,7 | 14,7 | 14.£ | 14.¢ | 14.¢
98 12.¢112.¢ 113114142 | 142|144 |15.C | 154|155 | 16.£ | 16.7 | 16.7
10C 12.€113.C|13.7|14.1|14.€ | 145 | 14.€ | 15.2 | 154 | 16.C | 16.6 | 17.5| 19.]
10z 13.1)13.2|13.€ | 14.2|14¢| 15.1|15.2|15.7|16.1|16.2 | 17.2 | 17.€ | 19.]
104 13.2]13.7|14.2 | 15.C| 15.2 | 15.€ | 16.C | 16.2 | 16.€ | 16.€ | 17.€ | 18.2 | 191
10€ 141)114.€¢|14C| 152|157 |16.1|16.5 | 17.C | 17.2|17.6| 185 | 18.€ | 19.5
10¢€ 1411147 |15.C | 15| 16.2 | 16.€ | 16.€ | 17.1 | 17.7 | 17.€| 19.C | 19.C | 19.€
11C 14.£115.C|15.€|16.1|16.7 | 17.C |17.4|17.7|18.C| 18.£] 19.5 | 202 | 21.C
112 14.€16.C|16.1|16.€ | 17.1|17.7|18.1|18.£]19.1]|19.8|20.6 | 21.7 | 22.1
114 15.4]16.2£|16.€ | 17.2|18.1| 18.£|18.6 | 19.2 | 19.€ | 20.£| 21.1 | 21.€ | 22.]
11€ 16.£]16.¢|17.€ | 18.2 | 18.7 | 19.2 | 19.€ | 20.2 | 20.€ | 21.2 | 21.€ | 22.C | 22.5
11¢ 17.2117.C| 17.7]18.£|18.€ | 19.€ | 20.C | 21.1 | 20.€ | 21.€ | 22.1 | 23.1 | 23.2
12C 18.2118.£119.1(19.7|20.2 | 20.6 | 21.£|22.C | 22.£|23.C| 23.€ | 24.5 | 25.£
122 18.7]119.C | 19.€ | 20.£4 | 21.1| 21.€ | 22.C | 22.5 | 22.€ | 23.€ | 24.€ | 26.1 | 28.C
124 192 | 19.2|19.€ | 20.7 | 21.€ | 22.2 | 22.€ | 23.C | 23.£| 24.5 | 25.2 | 27.% | 30.¢
12¢ 20.2 1 20.5 | 21,2224 22.71|23.5|24.C|24.7|25.1|25.7|27.1|27.7|31.Z
12¢ 20.4121.1|21.€|22.€|23.2|23.€|24.£|25.1|25.8|26.2|28.C]29.1|31.€
13C 20.€ | 21.2 | 224|234 |24.2|24.€ | 25.2 | 25.6|26.£ | 27.2|29.2 | 31.£| 33.2
132 2151 22.2123.€|24.2|25.C|25.£|26.C|26.7|27.€|28.2|30.1|31.7| 33.€
134 23.4|23.5 | 244|254 | 26.z | 27.2 | 27.71 | 28.2 | 28.71 | 29.7 | 30.€ | 32.1 | 34.C
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13€ 23.4[236[25.1]26.4]272]27.7[28.1]29.2[30.1[31.2[32.E]38.C]348
13¢ 247 | 24.2 | 25.€ | 27.2 277|282 29.€631.4[322|34.2|34.C]41.5]37.E
14C 26.1|26.6|27.€]28.6]29.2]29.¢|30.]31.c|32.2|34.5|35.€]43.C|40.z
142 27.€ 276 28.€[29.¢130.2|31.2(321]32.6[33.6[34.¢|37.2]44E]42¢
144 28.228.2|30.C|31.€[322(332(33.7]34.1[352|37.1|39.€]46.7] 45
14€ 28.6]29.0]30.1]32.2[32E|34.2|35.£]36.E|37.¢|39.6|45.6]48¢c |47
14¢€ 30.2[29.2|30.2(33.1]34.C|35.236.C|37.€|39.C|41.1|45.c]49.2]49cF
15C 31.6[32.0|33.0/35.]36.2(37.2(39.C|41.C| 416|427 |46.1] 495|511
152 32.7(33.1|34.1[35.¢[38.1(38640.£]42.2]43.6|46.6|52.]534]54.°
15/ 34.€(35.¢|36.€]39.6]40.¢|42.C|43.C| 445 ] 46.6|48¢|53.1]54.2]55.¢
15€ 34.¢|37.4|36.€40.c| 412|427 |44.7]46.2 | 48.7|50.E | 53.£] 55.1 | 56.E
15¢ 37.2038.¢|40.7[42.C|44.C| 457 48.1|50.2 | 51.2|52.2 | 54.€ | 56.7 | 57.€
16C 38.((39.1|42.4 444 465|482 50.6|51.7|53.5E|55.E|58.6]60.2 | 60.
162 40.7 [ 41.2 | 432 | 45.€ | 47.€ | 48.¢|50.6 | 51.¢ | 54.2 | 57.2 | 59.2 | 60.€ | 61.2
164 43.E 436|452 |47.4]49.€ | 51€|51.2|54.£]55E|57.7|59.6|61E]62.1
16€ 44.C | 45.1]46.7 | 48.€| 50.2 | 52.2 | 52.C | 55.7 | 55.€ | 57.¢ | 60.€ | 62.7 | 64.7
16¢ 44.€ ] 46.2 48249 51.2[53.((53.2|57.C/59.2]60¢|62E|64.2]65.2
17C 45.€ [ 477|485 |51.4|51.5 | 532 |53.€6|57.5]59.c|62.£|63E|674]68.¢
172 47.C| 477 | 48.E | 51.E | 52.C | 53.E | 54.2 | 58.7 | 60.E | 64.C | 68.2 | 68.£ | 69.¢
174 47.€] 477|485 |51.7|52.€ | 53.¢|55.C|58.7]61.2|64.€|69.2|69.E]70.€
17€ 48.C | 48.1| 485 | 51.7|53.¢ | 55.6 | 56.€ | 58.7 | 62.2£ | 65.2 | 70.2 | 69.5 | 71.C
17¢ 48.E 485|485 |53.E[54.6[56.2(58.C|59.1]62.E[68.6|71.C|69.E]71.4
18C 53.2[53.2|53.2|55.£|55.7|57.C59.1]|59.€6|62.7|68¢|71.c]71c]|71.C
Table 19: Percentile of weight for height for femal

Height | 3¢ [ 5" [20™ [20™ | 30" | 40™ | 50" | 60" | 70™ | 80™ | 90™ | 95" | 97"
Incm

92 117 117|127 117|118 |11.¢| 121|122 [ 122|122 12.E | 12.E | 12.F
94 11.€|11.6 | 11.¢ | 11.6 | 122|122 13.7| 132 | 14.2 | 13.E | 13.€ | 13.€ | 13.€
96 12112112211 131|136 142|142 142|147 | 146 | 146 | 14.€
98 124124125132 13.4|13¢[ 147144145151 15.1] 15.2 | 15.2
10C 125|126 | 126 [ 132|141 |14 144 | 14.€ | 152 | 15.€ | 15.€ | 16.5 | 16.€
102 127132137 140|142 |14 152 | 15.2 | 155 | 16.2 | 16.E | 17.€ | 18.E
104 127|137 14.C| 14€| 14| 152 15.6 | 16.2 [ 16.7 | 17.C| 17.E| 17.€¢ | 18.7
10€ 132|142 | 144 15.C| 152 | 15.€ | 16.2 | 16.5 | 16.¢ | 17.E | 18.€ | 19.2 | 19.7
10¢ 141|142 | 14.€ | 154|156 | 16.2]16.7 | 17.1] 17.2|17.¢| 19.C | 19.€ | 19.¢
11C 142|146 | 155 | 16.C | 16.2 | 16.€ [ 17.2 | 17.€ | 18.1|19.C | 19.E | 20.1 | 20.Z
112 15.C | 15| 15.¢ | 16.€ | 17.C | 17| 17.¢| 18.2 | 18.€ | 19.1| 19.€¢ | 20.1 | 21.1
114 15.¢[16.C|16.4 ] 17.1|17.2]18.C| 18.E | 18.€ | 19.2 | 20.E | 20.c | 21.5 | 22.C
11€ 164 [16.7|17.7]18.2[18.7[19.C[ 19.2 | 19.€ | 19.c | 20.E | 21.7 | 22.5 | 23.E
11¢€ 164 | 17.C| 177 [ 18.2 | 18.6 | 19.1 | 19.5 [ 20.2 | 20.€ | 21.1| 22.2] 23.1| 24.C
12C 171|172 17.7]19.| 18.¢ | 19.6€ [ 20.1| 20.€ | 21.2 | 21.¢ | 23.2 [ 23.7 | 24.F
127 18.2[18.719.C] 19.6 [ 202 | 20.€ [ 21.1 | 215 [ 22.2 | 22.¢ | 25.C | 26.7 | 27.Z
124 18.€19.219.7]20.¢ | 214 | 21.€ [ 22.1| 22.6 | 235 | 24.€ | 26.C | 26.7 | 28.
12€ 19.5|20.C | 20.5 | 21.1| 21.6 | 22.E [ 22.¢ [ 235 [ 24.2| 25.C | 26.E | 28.2 | 29.¢
12¢ 20.C | 20.6 [ 21222 22.c | 23| 23.¢c|24.. ][ 25| 26.E | 28.6 ] 30.2 | 31.7
13C 204217221 22.¢] 237|241 24c|25.c]26E|27.c|28.c]32.1]32F
132 215|227 |23.4| 245 251|255 (26.1]26.€|27.7|28E|30.2]33.€]33.¢
134 222 23€|24.€|25.€| 262|272 28.C|28.5E]28.c|29.6|32.€]34.€]35.1
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13¢ 23.5 | 23.7 | 25.6 | 26.€ | 27.€ | 28.£ | 29.2 | 29.7 | 30.€ | 31.£ | 33.€ | 35.£ | 37.¢
13¢ 23.€ | 24.€ 1271 | 27.€ 28,7 |29.2]29.630.1|31.4]34.C]|37.€ 1445 47.(
14C 25.2 | 25.8 | 27.£|28. | 29.71 | 30.6 | 32.C | 33.2 | 36.4 | 39.71 | 45.5 | 47.7 ] 49.1
142 26.7|27.4129.C131.1|32.7|34.5|354|36.6|38.2]41.C|46.C|48.C|49.7
144 29.C30.1|31.6|34.C| 35.5 | 36. | 37.6 | 39.5 | 42.C | 43.€ | 46.€ | 48.2 | 50.Z
14¢ 30.1|31.2 324 |34.€|37.2|39.]40.2 | 41.€ | 43.2 | 45.C | 47.2 1 49.1|52.2
14¢ 30.€132.1|34.7)|36.2|38.2]|40.1|41.€|43.C|44.c|46.6|48.7|50.£|52.¢
15C 33.€|34.5|35.€|38.7|41.2|43.1|44.€ | 45.4| 46.€ | 48.€ | 51. | 55.£ | 56.€
152 35.£4]36.2|38.5|40.5 | 41.¢ | 43.7 | 44.€ | 46.€ | 48.£ | 50.2 | 53.C | 55.€ | 58.1
154 36.2 | 37.2 | 38.5 | 40.€ | 42.£ | 44.1 | 46.C | 47.€ | 48.€ | 51.2 | 53.7 | 56.1 | 58.£
15¢€ 37.C | 38.2|40.£4 | 42.5 | 43.6 | 45.2 | 46.5 | 48.2 | 49.€ | 52.2 | 54.£ | 57.C | 58.¢
15¢ 37.4138.5142.4|44.C]145.2 | 46.€ | 48.5 | 49.6 | 51.£ | 53.(| 55.2 | 57.¢ | 59.2
16C 38.0140.0143.1|144.2|46.2 | 47. | 49.£ [ 52.1| 539 | 55.€ | 56.¢ | 58.2 | 59.¢
162 403 | 40.€ | 43.€ | 45.1 | 47.2 | 49.1 | 50.€ | 52.€ | 53.€ | 56.£ | 56.€ | 58.€ | 59.t
164 42,51 42.5 | 43.€ | 46.2 | 47.€ | 49.5 | 52.1|53.1 | 54.C|57.2|56.€|59.4|59.7
16¢€ 43.1143.1 1441|471 |47.C|49.6 | 53.5 | 54.2 | 55.2 | 58.5 | 59.2 | 59.£ | 59.¢
16€ 47.€ | 47.€ | 48.1|49.€ | 50.C | 50.¢ | 55.C | 55.2 | 56.5 | 59.C | 59.€ | 59.€ | 59.¢
17C 52.2 | 52.2 | 52.2 | 52.2 | 52.2 | 54.2 | 57.€ | 57.7 | 58.2 | 59.8 | 59.€ | 59.€ | 59.¢
172 60.C | 60.C | 60.C ] 60.C | 60.C | 60.C | 60.C | 60.C | 60.C | 60.0 | 60.0 | 60.0 | 6C.0

47




