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Using a random start, fixed interval method of population proportionate sampling,
the survey teams visited 219 villages in rural Nepal and collected data on height, weight,
and age from 6501 preschool children. During training and at specific times during the
survey, systematic standardization methods were utilized to improve the quality of the
collected data. Using 80 % of the reference median weight-for-height as the cut-off point,
the prevalence of acute undernutrition was 6.7%. Using 900% of the reference median
height-for-age as the cut-off point, the prevalence of chronic undernutrition was 520%.
The prevalence of chronic undernutrition was significantly higher in the hilly areas. Mean
haemoglobin values of blood samples collected from one-fifth of the survey population
increased with age with no difference between hill and terai areas. A Nepal urban elite
population was measured for comparison. The survey method used indicators that are
economical in terms of money, time, and personnel and that provide objective data on
the extent and distribution ofprotein/energy undernutrition and of low haemoglobin values
in preschoool children.

From January to May 1975, the Center for Dis-
ease Control (CDC) and the United States Agency
for International Development (USAID) assisted
the Government of Nepal with a simplified field
assessment of the nutritional status of Nepalese
children. The survey was carried out by Nepalese
health workers and ex-US Peace Corps volunteers,
and coordinated by a joint staff of personnel from
the CDC, USAID, and the Ministries of Agriculture
and Health of the Government of Nepal.

* This study was conducted under the auspices of the
Ministry of Agriculture of the Kingdom of Nepal and was
supported by the United States Agency for International
Development and the Center for Disease Control, Public
Health Service, Department of Health, Education, and
Welfare. The opinions expressed herein are those of the
authors and do not necessarily reflect the official views of the
sponsoring authorities and organisations.
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The primary objective of the 1975 Nepal nutrition
status survey was to provide statistically valid data
on the type, extent, and distribution of protein/energy
undernutrition in Nepal, using certain body measure-
ments of children from 6 to 72 months of age, and
on the presence or absence of pedal oedema. Quanti-
fication of the prevalence of low haemoglobin levels
was a second goal. This type of simplified field
assessment is economical in terms of money, time,
and personnel, but nevertheless provides an objec-
tive and useful indication of the general nutritional
status of the population.
Nepal is a mountainous country with a total land

area of 140 000 km2 only 14% of which is currently
under cultivation. According to the 1971 Nepal
census (I), the population was 11 300 000. The coun-
try is divided from north to south into a sparsely
populated mountain area, a hill region where approxi-
mately two-thirds of the population live and pro-
duce one-third of the total food, and a flat terai
region on the Ganges River plain where one-third
of the people live and two-thirds of the food is
grown. The country is also divided west to east into
four developmental regions, each containing moun-
tain, hill, and terai ecological regions: a total of
12 subregions (Fig. 1).
The sampling procedures chosen allow inferences

to be made about the prevalence of undernutrition
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for the whole country, for each of the four individual
development regions, the hill and terai ecological
regions, and for selected combinations of sub-
regions.

Prior to the survey, information from three pre-
vious studies on the anticipated extent of under-
nutrition was analysed. While these studies were not
strictly comparable and were not fully representative
of the general Nepalese population, they indicated
that the prevalence of oedema in children attending
clinics in Kathmandu Valley might be about 50%,a
and that in about 20% of children 10-24 months
of age the weight-for-height might be less than 80%
of the Stuart-Meredith reference median.b A study
by Pourbaix C of preschool children in 17 clinics
and villages throughout Nepal showed that 71%
and 1900 of children surveyed were below 80% of
the Stuart-Stevenson reference medians for weight-
for-age and weight-for-height, respectively.

METHODS

Survey design and sampling
The survey was carried out in the rural areas of

Nepal, excluding Kathmandu and 13 other towns.
Of the 10.7 million rural population, an estimated
1.8 million children were in the chosen survey age
range of 6-71 months. At least 30 sampling units
were allotted to each area for which statistically
precise inferences were to be made. Sampling in cer-
tain subregions was " enriched " to provide a total
number of sample sites adequate to described com-
binations of subregions.
The sampling method identified the sample sites

using the 1971 Nepal census and employed popu-
lation proportionate sampling. The populations of
all villages in the rural area were combined and the
total was divided by the required number of sample
sites to obtain a sampling interval. Then a starting
number within the limits of the sampling interval
was randomly selected. The village including that
number in its population was then identified as the
first sample site. The sampling interval was added
consecutively to the starting number, thus identify-
ing additional villages as sample sites until the

a Van Dijk, I. J. Assignment report on maternal and
child health, WHO Project, Nepal 0008 (Unpublished
document WHO/SEA/MCH/48, 6/68).

b Ziegler, H. D. & Ziegler, R. B., personal communica-
tion, 1976.

c Pourbaix, P. A nutrition survey in Nepal, WHO Project,
SEARO 0097 (Unpublished document WHO/SEA/Nut/50,
11/74).

required number of sample sites for each region
was determined.

Within the villages chosen as sample sites, the
survey teams randomly selected the first household
to be visited from a list. Alternatively, geographical
groupings of households and the approximate num-
ber in each group were ascertained from village
leaders. The numbers in these groups were cumu-
lated and a random number identified the group in
which the first household would be located. This
procedure was repeated on subgroups of the initially
selected households until a subgroup unit of ten or
fewer households was identified from which any
household could be visited first. The second and sub-
sequent households to be included in the survey
were the next closest houses. All children in the
6-71-month age group from each house were taken
into the survey until 30 children had been included.

In addition, the survey team selected a " special
group" of 486 relatively well nourished children
6-71 months of age from wealthier Kathmandu and
Patan families. These children were included to pro-
vide an estimate of Nepalese nutritional status under
relatively good conditions.
During training the CDC staff systematically

checked each worker's accuracy and consistency in
taking anthropometric measurements in order to
standardize the methods.

Survey methods

The field teams measured height or length in centi-
metres with a special wooden measuring board.
Weight was determined with a hanging scale (2).
Arm circumference was measured with a Zerfas
slotted tape (3). The presence or absence of pedal
oedema was determined by firm thumb pressure
bilaterally for 3 seconds on the dorsal surface of
the foot. Capillary blood was collected by finger
prick from approximately every fifth child in the
survey and sent to Kathmandu, where a central
laboratory determined the haemoglobin content by
the cyanmethaemoglobin method using a Bausch &
Lomb Minispect 20 TM spectrophotometer. To
allow for the altitude effect on the mean values, a cor-
rection factor of 2 g of haemoglobin was sub-
tracted for each 762 m (2500 ft) of altitude above
762 m (4).
The recent availability of data from large-scale

and representative studies in the USA has led to
use of height and weight reference data based on
the National Academy of Sciences (NAS) reference
population (5). When compared with the commonly
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applied Stuart-Meredith reference data for height
and weight (6), the NAS reference is based on a
larger number of individuals and a more represen-
tative population. These factors result in improved
statistical precision of outlying percentiles and a
statistically more acceptable basis for analysis of
anthropometric survey data. Therefore it was used
for the Nepal survey findings.
The survey forms were edited in the field for clar-

ity, completeness and consistency. The original forms
were processed at CDC where data analysis was

completed using an IBM 370/145 computer.

RESULTS

The distribution of the 219 sample sites by geopol-
itical subregion is given in Table 1 which includes

Table 1. Distribution of the 21 9 sample sites visited in
Nepal by geopolitical division

Development regions
Terrains

Far West West Central East Total

Mountain 4a 1 5 3a 13

Hill 38 36 30 30 134

Terai 16 16 23 17 72

Total 58 53 58 50 219

a Village No. 4 located in eastern mountain region and village
No. 165 in far west mountain region were not visited.

Table 3. Percentage distribution of 6501
reference median weight-for-height a

Table 2. Percentage distribution of
children by age and sex a

6516 Nepalese

Age group Male Female Total(months)

6-11 5.5 4.4 9.9

12-23 9.9 9.8 19.7

24-35 8.6 8.1 16.7

36-47 9.1 9.1 18.2

48-59 8.9 7.9 16.8

60-71 10.4 8.3 18.7

Total 52.4 47.6 100.0

a Percentages based on weighted data.

the results of sample enrichment in selected sub-
regions. The age and sex distributions of the 6512
children are given in Table 2. There was a slight
excess of male children over female. Weight-for-
height data are available for 6501 children and
height-for-age data for 6508 children.

Table 3 presents the percentage distribution of
the sampled children and the urban " special group "
according to the NAS reference median weight-for-
height. Weight-for-height is a good index of wasting
of body mass, and children who are below 80% of
the reference median may be considered to be
acutely undernourished (7). There was little differ-
ence between the different developmental regions and

survey children according to the NAS

Geopolitical Percentage of reference median weight-for-height b Total
division <75 75-79 80-84 85-89 90-94 95-99 100+

Total rural Nepal 1.7 5.0 14.9 24.4 24.7 16.7 12.6 100.0

Development regions
Far West 2.4 4.7 15.6 24.0 26.2 16.6 10.5 100.0

West 1.3 4.4 12.8 23.7 24.9 16.5 16.4 100.0

Central 1.7 6.0 16.2 24.2 25.7 15.0 11.2 100.0

East 1.5 4.4 14.5 25.8 22.2 19.1 12.5 100.0

Terrain
Hill 1.7 4.1 13.2 22.9 25.4 18.2 14.5 100.0

Terai 2.0 6.7 17.1 27.5 23.3 14.4 9.0 100.0

Special group 1.0 1.0 5.0 17.0 27.0 22.0 27.0 100.0

a Percentages based on weighted data.
b Percentages less than 40.0 or greater than 149.9 were excluded from tabulations.
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Table 4. Percentage distribution of 6508 survey children according to the NAS reference median height-for-age a

Geopolitical Percentage of reference median height-for-age b Total
Division <80.0 80.0-82.4 82.5-84.9 85.0-87.4 87.5-89.9 90.0-92.4 92.5-94.9 95+

Total rural Nepal 3.4 4.3 9.3 15.1 19.9 18.6 15.3 14.1 100.0

Development regions
Far West 4.1 3.8 9.6 17.0 21.2 16.6 14.7 13.0 100.0

West 4.2 4.6 10.5 15.5 20.5 18.2 13.8 12.7 100.0

Central 2.4 4.5 8.6 14.7 19.6 20.4 16.1 13.7 100.0

East 3.5 4.3 8.7 13.4 18.7 18.4 16.1 16.9 100.0

Terrain
Hill 3.9 4.5 10.6 16.4 20.4 18.9 14.0 11.3 100.0

Terai 2.6 4.0 6.9 12.7 19.1 18.9 17.2 18.6 100.0

Special group 0.4 0.4 1.2 5.2 11.5 16.9 24.2 40.2 100.0

a Percentages based on weighted data.
° Percentages less than 60.0 or greater than 1 99.9 were excluded from tabulations.

subregions, but the percentage of children in the
terai below 80% of this index was greater than in
the hilly regions. Only 2% of the " special group "
was less than 80% of the preference median weight-
for-height, indicating that these children are rarely
acutely undernourished.

Table 4 presents data on the height-for-age of the
sample children. Of the total survey population, 52%
was stunted, using the criterion that children below
90% of the reference median height-for-age are

stunted. There were only small differences between
the developmental regions, but there was a signifi-
cantly higher prevalence of stunting in the children
in the hilly regions than in those in the terai
(P< 0.001). The children in the "special group"
were considerably less stunted, which may indicate

the linear growth potential of reasonably well
nourished Nepalese children.

Table 5 presents the basic anthropometric data on

the 6501 Nepalese children for which both weight-
for-height and height-for-age measurements are avail-
able using a Waterlow grid (7). Children were classi-
fied as " stunted " if they were below 90% of the
reference median height-for-age but had reasonably
normal body mass above 80% of the median weight-
for-height. Conversely, they are considered " wasted "
if they were below 80% of the median weight-for-
height, but were over 9000 of the median height-for-
age. Children were considered " normal " if they
were above and " wasted and stunted " if they were

below both of these cut-off points. Again, there
were few differences between the different develop-

Table 5. Percentage distribution of 6501 survey children 6-71
months of age by Waterlow 4-cell grid a

Percentage of NAS Percentage of NAS median height-for-age
median weight-for- Normal/mild Moderate/severe Total

height ~ (90%+) (< 90%)Toa
Normal/mild 45.1 48.2 93.3
(80 % +) (Normal) (Stunting only) (Normal)

Moderate/severe 2.9 3.8 6.7
(< 80 %) (Wasting only) (Stunting-wasting) (Wasting)

Total 48.0 52.0 100.0
(Normal) (Stunting)

a Percentages based on weighted data.
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Table 6. Percentage distribution of children 6-71
months of age by Waterlow categories a

Geopolitical Normal Stunted Wasted Wasted
divisions Noml only only and

stunted

Development regions

Far West 41.6 51.2 2.7 4.5

West 42.6 51.7 2.0 3.7

Central 46.7 45.6 3.6 4.1

East 48.4 45.8 3.0 2.8

Terrain

Hill 42.1 52.1 2.2 3.6

Terai 50.5 40.8 4.4 4.3

Total rural Nepal 45.0 48.3 2.9 3.8

a Percentages based on weighted data.

mental regions (Table 6), but there were more
normal children in the terai area (P< 0.001) and
considerably more stunted children in the hilly
areas (P< 0.001). The age-specific prevalence rates
(Table 7) show that Nepalese children exhibit reason-
ably good physical growth shortly after birth, but
with increasing age there is a marked increase in
stunting. Children in the second year of life have
the highest percentages of wasting, perhaps reflecting
the nutritional changes after leaving the breast.
A much higher percentage of children in the special
group were normal, a lower percentage were stunted,

Table 7. Age-specific percentage distribution in Water-
low Categories. Nepal Survey Population (NSP) of 6501
children and "special group " (SG) of 480 children

Age groups Normal Stunted only Wasted only Wasted and
(months) NSP (SG) NSP (SG) NSP (SG) NSupn(SG)

6-11 70.9 (83) a 21.0 (17) a 5.9 (-) 2.2 (-)

12-23 45.6 (86) 39.1 (11) 6.4 (1) 8.9 (1)

24-35 44.1 (82) 46.8 (13) 3.8 (3) 5.3 (2)

36-47 40.4 (85) 56.2 (14) 0.8 (-) 2.6 (1)

48-59 36.3 (73) 61.4 (24) 0.7 (2) 1.6 (-)

60-71 44.1 (75) 54.2 (25) 0.7 (-) 1.0 (-)

Total 45.0 (80) 48.3 (18) 2.9 (1) 3.8 (1)

a Percentage is based on less than 50 cases and does not meet
standards of reliability.

and very few were wasted or both " wasted and
stunted."
Only 29 children had bilateral pedal oedema

(i.e. 4.5 per 1000 children examined). As might be
expected, this rate was higher in the children with
anthropometric evidence of undernutrition. Table 8
shows bilateral pedal oedema rates for the Nepal
survey population by Waterlow grid classification (7).
In the " stunted " category 12 of 3172 (4 per 1000)
had bilateral pedal oedema. The rate among
" wasted" children was 11 per 1000 (2 of 177).
Of the 244 children who were both " wasted " and
" stunted ", there were 13 with oedema, a rate of
53 per 1000.

Table 8. Bilateral pedal oedema rates per 1000
children according to the Waterlow grid a

Percentage of median height-for-age
Percentage of median
weight-for-height Normal/mild Moderate/severe

(90%+) (<90%)

Normal/mild (80%+) 0.7/1000 4/1000

Moderate/severe
(<80%) 11.0/1000 b 53/1000 b

a Based on weighted data.
° Rates are based on less than 500 cases and do not meet

standards of reliability.

Table 9 presents the means and standard devia-
tions by age for haemoglobin values, corrected
for altitude, and the percentage of haemoglobin
values less than 100 g/litre and between 100 and
109 g/litre. Mean haemoglobin level increases
with age. No significant difference in haemo-
globin values between the hill and terai areas was
found.

Space does not permit presentation of all the
analyses of data from the 1975 Nepal Nutrition Sur-
vey. Distributions of arm circumference-for-height
and skinfold thickeness-for-age have been prepared,
but the correlations of arm circumference and skin-
fold thickness measurements with weight, height,
and age are weak. Using the Gomez classification (8)
for weight-for-age, nearly 50%4 of the total survey
population is in the combined second and third
degree class. These data have also been analysed
using the Stuart-Meredith reference population data.
These and other analyses indicate essentially the
same conclusions and trends as do those we have
presented and are available on request.
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Table 9. Mean hemoglobin values
centage below normal for age

(corrected for altitude) for rural Nepal and per-

Age Total country No. of Percent with haemoglobin values
(months) mean haemoglobin (S.D.) a haemoglobin

(g/litre) determinations <100 g/litre 100-109 g/litre

6-11 110 (±15) 95 19 30

12-23 112 (±17) 223 20 21

24-35 114 (±17) 190 17 22

36-47 117 (±17) 241 9 16

48-59 120 (± 1 9) 238 9 1 4

60-71 121 (±17) 266 6 13

Total 117 (±17) 1253 12 18

a Standard deviation.

DISCUSSION

The cardinal features of this method are rapidity,
ease, and low cost. Its use has provided statistically
valid estimates of the extent and distribution of
protein/energy undernutrition and of low haemo-
globin levels in children in Nepal. We believe that
the characterization of representatively selected pre-
school children for protein/energy status by anthropo-
metric measurements and for anaemia prevalence
provides an initial indication of the nutritional
status of a country. In the method used in Nepal
the emphasis was on sampling techniques and stan-
dardized measurements rather than voluminous data
on diet or laboratory values.

Protein/energy undernutrition in rural Nepal is
a general problem, the proportions and age-distri-
bution of which differ slightly in the various regions.
Nearly 4% of rural children are severely wasted and
stunted. Nearly half have a significant deficit in linear
growth. On the other hand, the data for a special
group of moderately well nourished children show
that less than one-fifth of the children have a
significant deficit in linear growth, and less than
1% are severely stunted and wasted. These latter
results are particularly important since the attain-
ment of the growth patterns currently displayed by

more affluent Nepalese can be used as a target for
long-term nutritional programmes in Nepal.

If, as Waterlow suggests (7), concurrent wasting
and stunting calls for priority action, then 45/% of
Nepal's 1.8 million rural children 6-71 months of
age (between 57 000 and 80 000 children with 95%
confidence) are in urgent need of treatment. This
category also had a pedal oedema rate of 53 per
1000 children.
The increase in haemoglobin values with age is

expected. If the criteria for the diagnosis of anaemia
are established as a haemoglobin level less than
100 g/litre for children 6-23 months and less than
110 g/litre for children 24-71 months (4), then
anaemia in children 6-71 months is most prevalent
in the 24-35 month age group. Anaemia is an import-
ant problem among rural children 6-71 months of
age in Nepal and probably reflects iron deficiency
due predominantly to an inadequate dietary intake.
The Nepal Nutrition Survey was designed to

define the distribution and estimate the prevalence
of protein/energy undernutrition and anaemia. The
survey was not designed to define the short or long-
term causes of these nutritional problems but re-
peated surveys of this type should be a suitable way
of determining the effects of any eventual nutritional
intervention.

UM1

ETAT NUTRITIONNEL DES ENFANTS AU NEPAL, EN 1975

Une enquete sur l'etat nutritionnel a et effectuee au
Nepal pour recueillir des donn&es statistiquement valables
sur la frequence et la distribution de la denutrition

proteino-calorique et de I'abaissement des concentra-
tions d'hemoglobine dans les regions rurales du pays.
L'enquete a ete conque pour etre aussi rapide, facile et
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peu couteuse que possible. En outre, une attention par-
ticuliere a e accordee a l'utilisation de techniques
d'echantillonnage correctes et de mesures bien stan-
dardisees.

Les parametres nutritionnels utilises dans cette enquete
etaient notamment le poids et la taille, des donnees
fiables sur l'age, et les taux d'hemoglobine. Dans l'en-
semble du Nepal rural, 219 localites echantillons ont
et visitees et dans chacune des donnees etaient recueillies
sur 30 enfants choisis consecutivement dans le groupe
d'Age 6 A 71 mois, en commencant par un menage pris
au hasard. Des formules destinees a recevoir les donnees
ont et remplies pour 6501 enfants. Pres de la moitie
des enfants presentaient une d6nutrition chronique ou un
retard de croissance (c'est-a-dire que leur taille etait insuf-
fisante pour leur age), ce retard etant beaucoup plus
frequent dans la region des collines que dans celle des
terrai (plaines). La frequence globale du retard de crois-
sance staturale augmentait avec l'Age, ce qui fait penser
que les nourrissons qui en avaient ete atteints initiale-
ment conservaient un retard permanent de croissance
staturale, et qu'au cours de chaque annee successive,
les nourrissons qui ne recevaient pas une nutrition suffi-
sante tombaient dans la categorie des sujets trop petits.
Un etat de denutrition aigue ou d'emaciation (defini

par un rapport poids en fonction de la taille inferieur

a 80% d'une mediane de r6ference) a et6 observe chez
6,6% de 1'ensemble de la population rurale du Nepal
enquetee, la prevalence etant un peu plus elevee dans
les terrai que dans la r6gion des collines.
On a analyse les donn&es anthropometriques relatives

A un ( groupe special * compose d'enfants appartenant
A des familles urbaines de Katmandou qui avaient les
moyens de leur procurer une bonne alimentation; la
comparaison avec les donnees fournies par l'enquete
dans les regions rurales a clairement revele une supe-
riorite des parametres anthropometriques chez les enfants
des familles urbaines. Les valeurs obtenues chez eux
correspondent A un etat nutritionnel auquel il serait pos-
sible de faire parvenir l'ensemble des enfants nepalais.
On a determine les taux d'hemoglobine chez approxi-

mativement un cinquieme des enfants ruraux enquet6s,
avec une correction pour tenir compte de l'altitude; il est
apparu que les taux d'hemoglobine etaient bas mais aug-
mentaient avec l'age. A cet egard, aucune difference dans
la frequence n'a et observ& entre les regions des collines
et celles des terrai.

Les donnees recueillies au Nepal ne fournissent aucun
renseignement sur les causes de cette situation. La crea-
tion d'un systeme de surveillance nutritionnelle permet-
trait de determiner ces causes par des enquetes repetees
du present type.

REFERENCES

1. Nepal Census, 1971. Village line-listing. Central
Bureau of Statistics, Nepal, 1974.

2. MORLEY, D. Paediatric priorities in the developing
world. London, Butterworths, 1973, pp. 140-141.

3. ZERFAS, A. J. The insertion tape: a new circumference
tape for use in nutritional assessment. American
journal of clinical nutrition, 28: 782-787 (1975).

4. SAUBERLICH, H. E. ET AL. Laboratory tests for assess-
ment of nutritional status. Cleveland, CRC Press,
Inc., 1971, pp. 114-124.

5. Comparison of body weight and lengths or heights
of groups of children. Nutrition reviews, 32: 284 (1974).

6. VAUGHAN, V. C. & MCKAY, R. J., ed. Nelson text-
book of pediatrics. 10th ed. Philadelphia, W. B.
Saunders Co., 1975, pp. 39-48.

7. WATERLOW, J. C. & RUTISHAUSER, I. H. Malnutrition
in man. In: Cravioto, J., et al., ed., Early malnutrition
and mental development. Proceedings of the Sym-
posium of the Swedish Nutrition Foundation, Sweden,
Almquist and Wiksell, No. XII, 1974, pp. 13-26.

8. GOMEZ, F. ET AL. Mortality in second and third
degree malnutrition. Journal of tropical pediatrics,
2: 77 (1956).


