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Abstract
Study objective—Comparison of chil-
dren’s nutritional status in refugee popu-
lations with that of local host populations,
one year after outbreak refugee crisis in
the North Kivu region of Democratic
Republic of Congo.
Design—Cross sectional surveys.
Setting—Temporary and other settle-
ments, in the town of Goma and sur-
rounding rural areas.
Subjects—Anthropometric indicators of
nutritional status and presence or absence
of oedema were measured among 5121
children aged 6 to 59 months recruited by
cluster sampling with probability propor-
tional to size, between June and August
1995.
Results—Children in all locations demon-
strated a typical pattern of growth deficit
relative to international reference. Preva-
lence of acute malnutrition (wt/ht < −2 Z
score) was higher among children in the
rural non-refugee populations (3.8 and
5.8%) than among those in the urban non-
refugee populations (1.4%) or in the refu-
gee population living in temporary
settlements (1.7%). Presence of oedema
was scarcely noticed in camps (0.4%)
while it was a common observation at least
in the most remote rural areas (10.1%). As
compared with baseline data collected in
1989, there is evidence that nutritional
status was worsening in rural non-refugee
populations.
Conclusions—Children living in the main
town or in the refugee camps benefited the
most from nutritional relief while those in
the rural non-refugee areas were ignored.
This is a worrying case of inequity in
nutritional relief.
(J Epidemiol Community Health 2000;54:6–9)

Deciding on how to distribute scarce nutri-
tional resources in complex emergencies is a
very diYcult choice.1–3 The very need of target-
ing the most vulnerable does not preclude the
possibility for the beneficiaries of being se-
lected chiefly on the basis of easier access and
narrow medical criteria. With this kind of
selection, little consideration is given for the
basic needs of all nutritionally vulnerable peo-
ple, that is not only refugees and displaced per-
sons but also the local host population.

Nutrition relief in the acute emergency
phase limited to the management of therapeu-

tic and supplementary feeding programmes
almost exclusively targeted to accessible make-
shift camps isolated from the local population
is open to criticism. Focusing on selected ben-
eficiaries is likely to contribute in the late
emergency phase to marked diVerences in
aggregate measures of nutritional status be-
tween or among population groups.

The uncertainty about the suitability of
selection criteria and the possible conse-
quences of unequal access to nutritional relief
prompted us to study potential diVerences
between children in refugee and national
populations, one year after the outbreak of the
Rwandan refugee crisis in the North Kivu
region of Democratic Republic of Congo.4 The
objective of this study is to compare the results
of diVerent nutritional surveys carried out dur-
ing the same period among 6–59 month old
children in refugee camps and in North Kivu
urban and rural areas.

Methods
Between June and August 1995, cross sectional
surveys were conducted on a sample of 5335
children aged 6–59 months. The study was
based on children living in five refugee camps
in the vicinity of the town of Goma, in two
neighbouring rural health districts (Kirotshe
and Masisi), and in the urban health district of
Goma itself. All these settings were aVected by
the influx of Rwandan refugees.

Cluster sampling with probability propor-
tional to size (PPS) was applied to select the
samples. Sampling frame for cluster selection
was the list of neighbourhoods in the urban
area and in the camps and was the list of
villages in rural areas. For each site, sample size
was estimated before the survey. The sample
size was obtained by first computing the
number of subjects required to estimate the
prevalence of malnutrition with suYcient
precision under simple random sampling. In
each surrounding, the anticipated prevalence
introduced in these computations was chosen
to be 50% (based on growth retardation preva-
lence observed in these regions). The absolute
precision (width of 95% CI) was fixed at 5%.
The number of subjects obtained was then
multiplied by 2, the usual design eVect consid-
ered in nutritional studies. As 30 clusters were
planned in each site, the number of subjects in
each cluster was simply the number of subjects
estimated as described here above divided by
30. Theoretically, the subjects should have
been selected by simple random sampling in
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each cluster. However, a complete list of
children was impossible to obtain. To consti-
tute each cluster, a random direction was
selected. The first house to be visited in that
direction was chosen at random and the
following houses chosen from one to the next
till the sample was completed. All the children
within the age range were weighted, measured
and included in the sample.

All children were examined at home by
trained auxiliary health workers closely super-
vised by nutrition technicians or qualified
health professionals. Data were collected using
standard methods for community nutritional
assessment.5 Sex and age were collected. All the
selected children were measured for weight and
for height or length. Salter type scales were
used to measure weight to the nearest 100
grams and locally constructed wooden boards
were used to measure height or length to the
nearest mm. The presence of oedema, as indi-
cator of protein deficiency, was also noted.
Basic anthropometric indices (height for age
(ht/a), weight for age (wt/a) and weight for
height (wt/ht)) were computed in relation to
the international reference and expressed in
standard deviation units (Z scores).6

Some children with unknown age were
included in the samples. The numbers (%) of
these children were 12 (1.3%), 22 (2.3%), 3
(0.3%) and 63 (2.4%) for Kirotshe, Masisi,
Goma and the camps respectively. In Kirotshe,
21 children were of an age outside the limits.
These subjects as well as subjects with oedema
or one with one of the anthropometric indices
missing or markedly out of range (−6 < Z score
< 5) were excluded from all the analyses. The
number of subjects with missing or out of range
values were 156 (2.9%), 118 (2.2%), 53
(1.0%) and 37 (0.7%) for ht/a, wt/a, wt/ht and
oedema respectively.

As the camps present common characteris-
tics (populations, standardised health and
nutritional management), they were consid-
ered together in the analyses. Four groups of

children were thus compared: those from refu-
gee camps, those from Kirotshe, Masisi and
Goma. For reasons explained above, 214
(4.0%) subjects were excluded. The geographi-
cal distribution of these subjects was the
following: 83 (3.2%) in the camps, 32 (3.6%)
in Goma, 40 (4.1%) in Masisi and 59 (6.6%) in
Kirotshe. The analyses were thus performed on
data from 5121 subjects (2504 from the camps,
854 from Goma, 929 from Masisi and 834
from Kirotshe).

No significant diVerence was observed for
sex, but age distribution diVered significantly
between the four sites (table 1). It was rather
similar outside the camps whereas children
from the camps seemed to be somewhat older.
The percentages of Z scores < −2 were thus
presented by age and location.

All data were analysed with EPI-Info 6.0 and
the Statistical Package for Social Sciences.7 8

The ÷2 test was used for comparisons of
proportions. To take the design eVect into
account, the number of subjects was divided by
2 to compute standard errors.9

Results
Children in all locations showed a fairly typical
pattern of growth retardation relative to the
international reference (table 2). Globally,
prevalence of height and weight growth retar-
dation were both very high, but more children
were short (ht/a < −2 SD) than thin (wt/a < −2
SD). Prevalence of acute malnutrition (wt/ht <
−2 SD or oedema) was much lower. There
were significant diVerences between nutritional
indices in the four settings. Non-refugee
children living in the urban health district of
Goma were the better oV. Refugee children
settled in the camps showed more severe
growth deficits, but very few were observed
with signs of acute malnutrition. Non-refugee
children in the rural health districts of Kirotshe
and Masisi had the worst nutritional indices,
and a number of them suVered from acute
malnutrition.

Prevalence of height for age and weight for
age retardation increased with age and the dif-
ferences between the four survey groups also
varied according to age (table 3). In all age
groups, prevalences of malnutrition in Goma
were low. Prevalences of acute malnutrition
were highest in Masisi and Kirotshe, except in
the first age group where the prevalence in
Kirotshe was lower than in the camps. For ht/a,
diVerences between camps and the rural areas

Table 1 Characteristics of children according to
surroundings

Camps
(n=2504)
%

Goma
(n=854)
%

Masisi
(n=929)
%

Kirotshe
(n=834)
% p

Age
6–11 8.3 11.4 10.3 13.2
12–23 19.6 25.5 21.3 21.1
24–35 17.1 24.4 26.8 25.3 <0.001
36–47 17.7 21.0 20.9 20.1
48–59 37.3 17.8 20.7 20.3

Sex
Male 50.4 48.2 49.1 49.5
Female 49.6 51.8 50.9 50.5 0.714

Table 2 Proportions of malnutrition according to surroundings

Camps (n=2504) Goma (n=854) Masisi (n=929) Kirotshe (n=834)

%<−2SD ht/a* 50.9 40.9 55.9 57.7
(95% CI) (48.1, 53.7) (36.2, 45.6) (51.4, 60.4) (53.0, 62.4)
%<−2SD wt/a† 27.5 19.3 38.2 35.9
(95% CI) (25.0, 30.0) (15.6, 23.0) (33.8, 42.6) (31.3, 40.5)
%<−2SD wt/ht‡ 1.7 1.4 5.8 3.8
(95% CI) (1.0, 2.05) (0.3, 2.5) (3.7, 7.9) (2.0, 5.6)
%Oedema 0.4 1.8 10.1 1.0
(95% CI) (0.1, 0.7) (0.5, 3.1) (7.4, 12.8) (0.0, 2.0)

*ht/a = height for age, †wt/a = weight for age, ‡wt/ht = weight for height.

KEY POINTS

x Distribution of scarce nutritional re-
sources in complex emergencies is a very
diYcult decision to take.

x Remote rural areas that did not benefit by
the humanitarian relief agencies appeared
to be in a worse nutritional status than
those areas that did benefit from them.

x Equitable distribution of nutritional relief
has to take into account all the sectors of
the population that become exposed to
the aftermath of a disaster.

Targeting nutritional relief in humanitarian crisis 7
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were less pronounced between 12 and 47
months whereas within this age range, propor-
tions of children with wt/a < −2SD were always
highest in the rural areas. Noteworthy, at 48–59
months, refugee and urban non-refugee chil-
dren were almost similar with regard to weight
or height and had much better nutritional indi-
ces than rural children.

Discussion
Our main finding is the demonstration of large
diVerences between the nutritional status of
population groups one year after exposure to a
major public health emergency caused by
population displacement in a region already
confronted with long term severe nutritional
problems.10

With the sampling methodology followed in
the surveys described here, possible bias may
have influenced the results. As the households
were not selected strictly at random, the
sampling methodology diverged from standard
PPS cluster sampling at the second stage of the
sampling. The households were not selected
independently of each other and households
spatially related could have factors in common,
such as access to food, standard of living or
disease exposure. The resulting bias is diYcult
to quantify; the inclusion of adjacent house-
holds could result in over or under estimation

of the population’s true proportion of malnu-
trition. Other potential biases may occur if the
interviewer has to decide which household is
closest to the one just visited or if households
found to be unoccupied at the time of the
interviewer’s visit are not revisited. Finally, a
selection of the initial household not truly at
random but rather based on grounds of
convenience could also result in an important
bias. In our surveys, the most important source
of bias was certainly the first one. Unoccupied
households were revisited and the initial
household was chosen at random. The same
methodology was applied to the diVerent
settings, the selection of the clusters was made
at random, so it seems improbable that strictly
random sampling should have led to no diVer-
ences between the settings.

The urban host population in the town of
Goma seems to be in a better nutritional status.
In 1988, we observed in 2499 children aged
0–59 months that the prevalence of weight and
height growth retardation was 32% (95%CI:
30%, 34%) and 67% (95%CI: 65%, 69%)
respectively, and that the prevalence of acute
malnutrition was 5% (95%CI: 4%, 6%).10 In
1995, there is evidence that children under 5
have a better nutritional status on average.
Although nutritional indices are commonly
considered to be better in urban settings than
in rural ones,11 we assume from this observa-
tion that the population of Goma probably
derived great advantage from the settlement in
town of more than a hundred relief agencies
boosting the local employment and money
market. However, if this assumption may be
relevant for weight growth retardation, it
cannot entirely explain the improvement of the
“height for age” anthropometric indicator.
Nevertheless, despite this improvement, the
observations made in 1988 and 1995 confirm
the significant growth retardation in that part
of Democratic Republic of Congo.

We know that in the camps, in July 1994,
soon after the influx of Rwandan refugees into
Democratic Republic of Congo, the prevalence
of acute malnutrition among refugee children
aged below 5 years ranged between 18 and
23%.4 A gradual decrease occurred in the
camps during the next months. For example, in
the Kibumba camp, the prevalence of acute
malnutrition declined from 20.2% (95%CI:
16.1%, 25.0%) in August 1994 to 6.3%
(95%CI: 4.0%, 9.5%) in October 1994 and
2.2% (95%CI: 0.8%, 5.3%) in December 1994
(UNCHR - Goma, unpublished nutritional
report, 1995). At the time of this study, nutri-
tional conditions among refugee children were
stabilised with less than 2% of acute malnutri-
tion. This is a good case for the eYciency of
nutritional relief targeted to the camps, even
when taking the survivor bias into
consideration.12

In the rural health district of Kirotshe, nutri-
tional indices in 1995 were slightly worse than
those we collected in 1985 among 4459
children under 5.10 At the time, we had already
observed large weight and height deficits, along
with a roughly balanced weight for height. This
suggested that the children from Kirotshe

Table 3 Proportions of malnutrition according to age and surroundings

Camps Goma Masisi Bulenga

Age 6–11 months n=208 n=97 n=96 n=110
%<−2SD ht/a* 22.1 8.2 32.3 23.6
(95% CI) (14.1, 30.1) (0.5, 15.9) (19.1, 45.5) (12.4, 34.8)
%<−2SD wt/a† 19.2 6.2 24.0 12.7
(95% CI) (11.6, 26.8) (0.0, 13.0) (11.9, 36.1) (3.9, 21.5)
%<−2SD wt/ht‡ 3.8 0.0 7.3 2.7
(95% CI) (1.0, 7.5) (0.0, 14.7) (0.0, 7.0)
%Oedema 0.5 0.1 2.1 0.0
(95% CI) (0.0, 1.9) (0.0, 3.8) (0.0, 6.2)

Age 12–23 months n=490 n=218 n=198 n=176
%<−2SD ht/a 52.7 44.0 44.4 52.3
(95% CI) (46.4, 59.0) (34.7, 53.3) (34.6, 54.2) (41.9, 62.7)
%<−2SD wt/a 28.6 20.2 37.9 30.7
(95% CI) (22.9, 34.3) (12.7, 27.7) (28.3, 47.5) (21.1, 40.3)
%<−2SD wt/ht 2.0 2.8 7.6 6.8
(95% CI) (0.2, 3.8) (0.0, 5.9) (2.4, 12.8) (1.5, 12.1)
%Oedema 0.6 1.8 5.6 1.1
(95% CI) (0.0, 1.6) (0.0, 4.3) (1.1, 10.1) (0.0, 3.3)

Age 24–35 months n=429 n=208 n=249 n=211
%<−2SD ht/a 52.7 40.9 55.4 51.7
(95% CI) (46.0, 59.4) (31.5, 50.3) (46.7, 64.1) (42.2, 61.2)
%<−2SD wt/a 27.0 19.7 36.9 40.8
(95% CI) (21.1, 32.9) (12.1, 27.3) (28.4, 45.4) (31.4, 50.2)
%<−2SD wt/ht 1.4 0.5 4.8 2.8
(95% CI) (0.0, 3.0) (0.0, 1.9) (1.0, 8.6) (0.0, 5.9)
%Oedema 0.2 0.5 11.6 2.4
(95% CI) (0.0, 0.8) (0.0, 1.9) (6.0, 17.2) (0.0, 5.3)

Age 36–47 months n=443 n=179 n=194 n=168
%<−2SD ht/a 65.9 44.1 63.9 70.8
(95% CI) (59.7, 72.1) (33.8, 54.4) (54.3, 73.5) (61.1, 80.5)
%<−2SD wt/a 32.7 21.8 37.6 38.7
(95% CI) (26.5, 38.9) (13.2, 30.4) (28.0, 47.2) (28.3, 49.1)
%<−2SD wt/ht 1.1 1.7 5.2 2.4
(95% CI) (0.0, 2.5) (0.0, 4.4) (0.8, 9.6) (0.0, 5.7)
%Oedema 0.9 1.7 15.5 0.0
(95% CI) (0.0, 2.1) (0.0, 4.4) (8.3, 22.7)

Age 48–59 months n=934 n=152 n=192 n=169
%<−2SD ht/a 48.5 53.3 71.9 79.9
(95% CI) (44.0, 53.0) (42.1, 64.5) (62.9, 80.9) (71.4, 88.4)
%<−2SD wt/a 26.4 23.0 47.9 47.3
(95% CI) (22.4, 30.4) (13.5, 32.5) (37.9, 57.9) (36.7, 57.9)
%<−2SD wt/ht 1.4 1.3 5.2 4.1
(95% CI) (0.3, 2.5) (0.0, 3.8) (0.8, 9.6) (0.0, 8.3)
%Oedema 0.2 3.9 11.5 0.6
(95% CI) (0.0, 0.6) (0.5, 8.3) (5.1, 17.9) (0.0, 2.2)

*ht/a = height for age, †wt/a = weight for age, ‡wt/ht = weight for height.

8 Porignon, Katulanya, Elongo, et al

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.54.1.6 on 1 January 2000. D
ow

nloaded from
 

http://jech.bmj.com/


could more or less adapt to the typical ecosys-
tem of the Kivu Highlands.13 However, nutri-
tional adaptability in humans remains a
controversial issue,14 and we argue that these
children with “relative malnutrition” are cer-
tainly among the most nutritionally vulnerable
and should deserve the same attention as those
settled in camps.

In Masisi, which is a more remote rural area,
nutritional problems that arose in 1995 were
strikingly more severe than before the refugee
crisis. In 1988, the prevalence of height for age,
weight for age and weight for height deficits
among 11 253 children under 5 years old were
52% (95%CI: 51%, 53%), 29% (95%CI: 28%,
30%) and 2.6% (95%CI: 2.3%, 2.9%)
respectively.10 At that time, less than 5% of the
children between 12–59 months were with
oedema. The worrying observations we made
one year after the beginning of the refugee cri-
sis, point to the many “indirect” victims of this
crisis who also had acute needs and ought to
have equally benefited from nutritional relief.

The lesson we draw from the observations
made in this particular context is that focusing
almost exclusively on the “direct” victims of a
major public health emergency is questionable
with regard to the issue of equity in health
intervention. Although malnutrition usually
decreases in the late emergency phase among
refugee children settled in camps, it may obvi-
ously persist or worsen in other vulnerable
groups of the local host population facing other
unfavourable conditions (that is, socioeco-
nomic breakdown, interethnic conflicts).
Therefore it would be recommendable for
equitable distribution of nutritional relief to
take into account the whole population ex-
posed to the aftermath of a complex disaster:
refugees, displaced persons, not forgetting the
local host population.
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