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INTRODUCTION

Malnutrition is simply defined as lack of proper 
nutrition and can be overnutrition or undernutrition 
when food needed for growth and development 

is inappropriate.[1] The World Health Organization (WHO) 
defines malnutrition as a cellular imbalance between the 
supply of nutrient and energy and the body’s demand for 
them to ensure growth, maintenance, and specific function.[2] 
Malnutrition remains one of the main causes of morbidity and 
mortality in children, especially in under-fives.[3] More than 

half of childhood deaths worldwide are due to malnutrition.[4] In 
2016, the United Nations International Children’s Emergency 
Fund - estimated that globally, 22.9% of children suffer from 
stunting and 7.7% from wasting.[5]

About 21.3 million people in the world are refugees.[6] A 
critical problem faced by refugees is food shortages because 
most refugees do not have enough food to feed on as they 
depend on food provided by humanitarian aid.[7-9] As a result 
of these food shortages, undernutrition tends to be a common 
problem among refugees in which children are more affected 
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records, April 2017).[19] 97% of the refugees originate from 
Adamawa state and 2% come from Borno state, respectively, 
from Nigeria. 1% come from other places.[20]

The study included children aged 6–59 months old in 
the camp whose parents gave consent and who lived in 
the households that were selected until the sample size 
was reached between March 20 and April 15, 2017. After 
obtaining authorization from the administrative authorities 
of the camp, a systematic sampling method was used to 
recruit the children for the study until the calculated sample 
size was reached. The sample size was calculated using 
Cochran’s formula. The geographical arrangement of the 
houses in the camp enabled us to use a systematic sampling 
following calculation of the sampling interval which was 39. 
By random sampling, the first house was chosen. We kept 
adding the sampling interval to the previous house number 
until our sample size was obtained. Next, a well-structured 
questionnaire was used by to collect data by a face-to-face 
interview from the mothers of the children. Birth dates of 
child and mother were obtained from the refugee card. Weight 
was measured using an electronic weighing scale. The child 
was either naked or with minimum/lightly/clothing and no 
shoes. Calibration before weighing every child was done to 
ensure it was at zero. For children more than 2 years, they 
stood erect on an electronic balance with their heads straight 
facing forward. The result was read to the nearest 0.1 kg. 
In case of children aged <2 years, the mother was first 
weighed alone and then mother and child weighed together. 
Weight of mother was subtracted from weight of mother and 
child to get child’s weight. Body length of children age up 
to 24 months was measured without shoes. The length was 
read to the nearest 0.1 cm. The children were measured lying 
down horizontally on the L-shaped height board graded in 
centimeters with their faces looking upward and with the 
help of an assistant. The height of children >24 months was 
measured with the children standing erect with their feet flat 
on the height board without shoes. Then, height was read 
to the nearest 0.1 cm. To determine the presence of edema, 
normal thumb pressure was applied to an area for few 
seconds then released and checked for pitting; however, we 
had no case of edema in this study. MUAC was measured 
on the left arm, in the midpoint between the elbow and the 
shoulder. It was measured using the three-colored tape.

Data collected involved sociodemographic, clinical, and 
anthropometric characteristics. Data collected were properly 
checked before entry into Epi data 3.1 and were exported and 
analyzed using SPSS version 21.0, Epi info 3.5.1, and the 
WHO anthropometry.

All variables were categorized and described using frequency 
distributions. Bivariate associations were described using 
Chi-square test. A variable was statistically significant when 
P ≤ 0.05.

because they are most vulnerable, thereby increasing the 
rate of morbidity and mortality among refugee children, 
especially under 5 years of age.[10-12] Studies done among 
refugee children in some refugee camps in and out of Africa 
revealed high prevalence of malnutrition.[13-17] Chiabi et al. 
noted in a study among Central African refugee children in 
the east region of Cameroon that revealed a prevalence of 
39.32% of global acute malnutrition using the midupper arm 
circumference (MUAC).[18] Since 2013,  the Boko Haram 
conflict  led to the influx of refugees from the Nigerian and 
Cameroonian borders  into the Cameroonian territory, and 
the majority of these refugees were hosted in the Minawao 
refugee camp.[19] Giving the prime importance of nutrition in 
these settings, especially in children we decided to carry out 
this study aimed at determining the prevalence of malnutrition 
and the associated risk factors in children 6–59 months old in 
this refugee camp in the Far North Region of Cameroon.

METHODS

The study was a cross-sectional study in children the 
Minawao refugee camp in the Far North Region of Cameroon 
[Figure 1]. This camp is the largest refugee camp in Cameroon 
located in the Far North Region, hosting victims from the 
Boko Haram crises. The camp became operational in 2013 
with about 7000 refugees, but now, it has a population of 
62,565 with an average of four persons per house; (camp 

Figure 1: Map of the Republic of Cameroon showing the 
location of the Minawao refugee camp
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Ethical approval for the study was sought from the Institutional 
Review Board of the Faculty of Health Sciences, Buea. An 
informed consent was sought from parents, and assent was 
sought from children who could understand.

RESULTS

Data were obtained from the 366 children enrolled.

Incidence of malnutrition
Among the 366 children enrolled in our study, the global 
incidence of malnutrition was 43.2%, 69 (18.9%) had a 
weight-for-height Z-score (WHZ) of <−2, 82 (22.4%) had 
a height-for-age Z-score (HAZ) of <−2, 133(36.4%) had 
weight-for-age Z-score (WAZ) of <−2, and 10 (2.7%) had Z 
scores of >2.

Characteristics of study population
In this study, we worked among refugee children 6–59 months 
old. The refugees came from Nigeria and the borders of 
Cameroon. 97.14%, 1.82%, and 0.09% came from Borno, 
Adamawa, and Jigawa states, respectively (Nigeria), and 
0.97% from other places.[21]

Sociodemographic characteristics of children
There were a total of about 38,034 children aged 0–17 years 
old in the camp (from the camp records). 366 children aged 
6–59 months were enrolled as the scope of our study. Of 
the 366 children, 194 (53.0%) were male and 172 (47.0%) 
females giving a sex ratio of 1.1. The mean age was 
19.8 months. Most of children (42.6%) were in the age group 
of 6–11 months [Table 1].

Sociodemographic characteristics of mothers
The mean age of the mothers was 22.1 years. The ages ranged 
from 17 to 46 years. 82% of the mothers were illiterate. 
78.7% of the women were married. 69.4% of the houses had 
5–9 occupants [Table 2].

Anthropometry
Weight-for-age Z scores

133 (36.4%) had a WAZ <−2 indicating underweight with 
46 (12.6%) having WAZ <−3 while 3 (0.08) had WAZ >2 
indicating overweight [Table 3].

The curve of our study has moved to the left which is a 
negative skewing (negatively skewed) with respect to the 
WHO curve [Figure 2].

HAZ

82 (22.4%) had HAZ <−2 while 14 (3.8%) had HAZ >2 
[Table 4].

The curve of our study has moved to the left which is a 
negative skewing (negatively skewed) with respect to the 
WHO curve [Figure 3].

Weight-for-weight Z scores

69 (18.9%) had WHZ <−2. 5 (1.3%) had WHZ >2 [Table 5].

Table 1: Sociodemographic characteristic of children
Variables Frequency n (%)
Gender

Male 194 (53.0)

Female 172 (47.0)

Age (months)

6–11 156 (42.6)

12–23 93 (25.4)

24–35 40 (10.9)

36–47 33 (9.0)

48–59 44 (12.0)

Table 2: Sociodemographic characteristics of 
mothers

Variable Frequency  n (%)
Age (years)

<20 34 (9.3)

21–30 191 (52.2)

>30 141 (38.5)

Level of education

Illiterate 300 (82)

Primary 63 (17.2)

Secondary 3 (0.8)

Marital status

Married 288 (78.7)

Unmarried 79 (21.3)

Household size

<5 62 (16.9)

5–9 254 (69.4)

>9 50 (13.7)

Table 3: Distribution of WAZ (n=366)
Anthropometric parameters Z‑scores Frequency n (%)
WAZ <−3 46 (12.6)

<−2 87 (23.8)

≥−2 230 (62.8)

>2 3 (0.08)

>3 0 (0)
WAZ: Weight‑for‑age Z‑score
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The curve of our study has moved to the left which is a 
negative skewing (negatively skewed) with respect to the 
WHO curve [Figure 4].

MUAC

76 (20.7%) had MUAC <125 mm and 8.7% severely wasted 
[Table 6].

Risk factors associated with malnutrition
Weight-for-age Z scores

There was an association between diarrhea, respiratory tract 
infection, and underweight on bivariate analysis [Table 7], 
but no statistically significant association on multivariate 
analysis with logistic regression.

HAZ

There was no statistical significance between any of the 
variables and stunting [Table 8].

Table 5: Distribution of WHZ (n=366)
Anthropometric parameters Z‑scores Frequency n (%)
WHZ <−3 12 (3.3)

<−2 57 (15.6)

≥−2 292 (79.8)

>2 2 (0.5)

>3 3 (0.8)
WHZ: Weight‑for‑height Z‑score

Table 4: Distribution of HAZ (n=366)
Anthropometric parameters Z‑scores Frequency n (%)
HAZ <−3 31 (8.5)

<−2 51 (13.9)

≥−2 270 (73.8)

>2 7 (1.9)

>3 7 (1.9)
HAZ: Height‑for‑age Z‑score

Figure 2: Distribution of study population with weight-for-age 
Z-score

Figure 3: Distribution of study population with height-for-age 
Z-score

Figure 4: Distribution of study population with weight-for-
height Z-score

Table 6: Prevalence of malnutrition by MUAC in 
children 6–59 months old

Mid Upper Arm 
Circumference

Frequency  n (%)

<115 mm 32 (8.7)

115 mm–125 mm 44 (12.0)

>125 mm 290 (79.2)

Total 366 (100)
MUAC: Midupper arm circumference
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Weight to height Z scores

There was a statistical significance between household size and 
wasting on bivariate analysis [Table 9], but this significance 
disappeared on multivariate analysis with logistic regression.

DISCUSSION

The study population consisted of 194 (53.0%) males and 
172 (47.0%) females with a sex ratio of 1.1. Our population 
was similar to that of Kelati et al.[13] and Faraj.[22] This 
result contrasted that of Nwagboso who had more females 
316 (55.06%) than males 258 (44.94%) in his study of 
refugee children in Namibia.[23] The mean age of our 
study population was 19.81 months, with an age range 
of 6–59 months. It was noted that most of the children 
156 (42.6%) were in the 6–11 months age group. Our study 
population was similar to that of Faraj and Nwagboso whose 
age group was 6–59 months, but the mean age in the children 

was higher.[22,23] Our mean age was also lower than that of 
Hossain et al. who had 29 months as mean age.[15]

We observed that 36.4% of the children were underweight 
(12.6% severe and 23.8% moderate). Underweight reflects 
both past (chronic) and present (acute) malnutrition but 
does not distinguish between the two. It could result from a 
brief period of food deprivation or disease.[24] Our figure is 
higher than that of Kelati et al. and Banjong et al., who had 
prevalence of 33.4% and 33.7%, respectively,[13,25] but lower 
than that of Nwagboso in a refugee camp in Namibia who 
noted a prevalence of 45%.[23] The negative skewness of the 
curve of our study population compared to the WHO growth 
distribution curve indicates that most of the children had a 
Z-scores <−2. Our median was lower than that of the WHO 
standards indicating a high prevalence of underweight in our 
study population.

We observed an incidence of 22.4% of stunting which indicates 

Table 7: Factors associated with WAZ
Variable Categories Z‑score <−2 n (%) Z‑score ≥−2  n (%) P
Mother’s age <20 9 (26.5) 25 (73.5) 0.433

20–30 70 (36.6) 121 (63.4)

>30 54 (38.3) 87 (61.7)

Total 133 (100) 233 (100)

Marital status Single 29 (37.2) 49 (2.8) 0.862

Married 104 (36.1 184 (63.9)

Total 133 (36.3) 233 (63.7)

Level of education Illiterate 113 (37.7) 187 (62.3) 0.284

Primary 20 (31.7) 43 (68.3)

Secondary 0 3 (100)

Total 133 (36.3) 233 (63.7)

Household size <5 23 (37.1) 39 (62.9 0.931

5–9 93 (36.6) 161 (63.4)

10–14 17 (34.0) 33 (66.0)

Total 133 (36.3) 233 (63.7)

Age of weaning 4 12 (44.4) 21 (63.6) 0.192

5 35 (40.2) 52 ( 59.8)

6 80 (32.5) 166 (67.5)

Total 127 (36.3) 239 (65.3)

Breastfeeding Yes 80 (34.3) 153 (65.7) 0.291

No 53 (39.8) 80 (60.25)

Total 133 (36.3) 233 (63.7)

Diseases No problem 75 (30.9 168 (69.2

Respiratory tract infection 36 (51.4) 34 (48.6) 0.005

Diarrhea 22 (41.5) 31 (58.5)

Total 133 (36.3) 233 (63.7)
WAZ: Weight‑for‑age Z‑score
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chronic malnutrition (8.5% severe and 13.9% moderate). 
Stunting usually results from long-term undernutrition during 
the periods of growth and development in early life. It can 
also be due to infectious diseases that last over a long period 
of time. It is an indicator of the quality of the environment 
and the socioeconomic status of a population.[24] Our result 
was lower than those noted by Grijalva-Eternod et al. in 
Algeria[16] and Nwagboso in Namibia[23] and Oweldo et al. 
in Uganda[14] who had 29.1%, 41%, and 52.4%, respectively. 
Our finding showed that chronic malnutrition was average 
when referenced with the WHO values for severity of 
malnutrition. We had a negatively skewed height-for-age 
curve with respect to the WHO curve. This denoted that most 
of the children had a <−2 Z-score indicating high a level of 
stunting in our study population.

We had an incidence of 18.9% for wasting which is acute 
malnutrition (3.3% severe and 15.6% moderate). Wasting is a 
measure of body mass in relation to height, and it shows the 

present nutritional status of an individual. It could be greatly 
influenced by the season during which the study was done.[25]

This finding is higher than that observed by Teng and Shariff[17] 
in Malaysia, Banjong et al. in[25] Thailand, and Nwagboso[23] 
in Namibia who noted 16.1%, 8.7%, and 8.17%, respectively, 
but lower than the 22.6% noted by Kelati et al.[13] in Northern 
Ethiopia.

Acute malnutrition in this study could have resulted from a 
recent food scarcity over a recent period before the study or 
loss in weight due to acute illnesses. The negative skewness of 
the curve of our study population compared to the WHO curve 
indicates that the degree of wasting in the children was high.

We had an incidence of 20.7% acute malnutrition from 
the MUAC measurements, with 8.7% severe and 12.0% 
moderate. MUAC is a predicting indicator of risk of imminent 
death.[24] Our figure was lower than that of Chiabi et al. in 

Table 8: Factors associated with HAZ
Variable Categories Z‑score <−2  n (%) Z‑score≥−2  n (%) Z‑score>2  n (%) P
Mother’s age <20 10 (24.9) 23 (67.6) 1 (2.9) 0.800

20–30 40 (20.9) 148 (77.5) 3 (1.6)

>30 32 (22.7) 106 (75.2) 3 (2.1)

Total 82 (22.4) 277 (75.7) 7 (1.9)

Marital status Single 16 (20.5) 60 (76.9) 2 (2.6) 0.819

Married 66 (22.9) 217 (75.3) 5 (1.7)

Total 82 (22.4) 277 (75.7) 7 (1.9)

Level of education Illiterate 68 (22.7) 225 (75.0) 7 (2.3) 2.512

Primary 14 (22.2) 49 (77.8) 0

Secondary 0 3 (100) 0

Total 82 (22.4) 277 (75.7) 7 (1.9)

Household size <5 13 (21.0) 48 (77.4) 1 (1.6) 0.739

5–9 54 (21.3) 195 (76.8) 5 (2.0)

10–14 15 (30.0) 34 (68.0) 1 (2.0)

Total 82 (22.4) 277 (75.70) 7 (1.9)

Age of weaning 4 6 (22.2) 26 (78.1) 1 (3.7) 0.258

5 18 (20.7) 68 (78.2) 1 (1.1)

6 54 (22.0) 187 (76.0) 5 (2.0)

Total 78 (21.3) 281 (76.8) 7 1.9

Breastfeeding Yes 48 (20.6) 179 (76.8) 6 (2.6) 0.285

No 34 (25.6) 98 (23.7) 1 (0.8)

Total 82 (22.4) 277 (75.7) 7 (1.9)

Diseases No problem 44 (18.1) 193 (79.4) 6 (2.5) 0.060

Respiratory tract infection 22 (31.4) 48 (68.5) 0

Diarrhea 16 (30.2) 36 (67.9) 1 (1.9)

Total 82 (22.4) 277 (75.7) 7 (1.9)
HAZ: Height‑for‑age Z‑score
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Gado-Bazere refugee camp, who noted 39.32%.[18] Polonsky 
et al. also had a higher incidence of 43.4% in children in the 
Dadaab refugee camp in Kenya.[26]

The incidence of underweight was higher in children who 
had respiratory tract infections and diarrhea but statistically 
none significant on multivariate analysis. Teng et al., Jemal 
et al., and Faraj presented that there was association between 
having a disease and malnutrition.[17,22,27] Poor sanitation 
conditions and overcrowding could be responsible for having 
a disease, which will impact on the nutritional status of the 
children.

We did not note any statistically significant factor associated 
with stunting in this study. Olwedo et al. in their study carried 
out in Uganda had an association between being a male child 
and being stunted.[14]

The incidence of wasting was higher in households with 

10–14 people, than in those with <5. Household size was not 
significantly associated with wasting on multivariate analysis. 
Teng et al.[17] and Nwagboso[23] noted a better nutritional status 
among refugee children who lived in households with less than 
five persons. This could be due to the fact that as the family size 
increases the food ration decreases. Decrease in food rations 
and inadequate intake could be the main factors contributing to 
malnutrition in the camp. Other studies in refugee camps noted 
similar findings.[13,22,23,28] From the camp’s records, the quantity 
of kilocalories provided per person was initially 2500 kcal but 
has dropped to 1300 kcal because of the rapidly increasing 
population in the camp, thus the food supplied to them is no 
longer enough to produce the energy required per head. The 
food ration comprises rice, flour, oil, groundnuts, and beans. 
The quantity of kilocalories of food provided is below the total 
minimum ration energy requirement established by the world 
food program (WFP) and the WHO which is a minimum of 
2100 kcal per person per day.[13]

Table 9: Factors associated with WHZ
Variable Categories Z‑score <−2  n (%) Z‑score ≥−2  n (%) Z‑score>2 P
Mother’s age (years) <20 4 (11.8) 30 (88.2) 0 0.301

21–30 32 (16.8) 158 (82.7) 1 (0.5)

>30 33 (23.4) 106 (75.2) 2 (1.4)

Total 69 (18.9) 294 (80.3) 3 (0.8)

Marital status Married 56 (19.4) 229 (79.5) 3 (1.0) 0.556

Single 13 (16.7) 65 (83.3) 0

Total 69 (18.9) 294 (80.3) 3 (8)

Level of education of mother Illiterate 54 (18.05) 244 (81.3) 2 (0.7) 0.644

Primary 15 (23.8) 47 (74.6) 1 (1.6)

Secondary 3 (100) 0 0

Total 294 (80.3) 69 (18.9) 0.8

Household size <5 9 (14.5) 53 (85.5) 0 0.038

5–9 47 (18.5) 206 (81.1) 1 (0.4)

10–14 13 (26.0) 35 (70.0) 2 (4.0)

Total 69 (18.9) 294 (80.3 3 (0.8

Weaning age (months) 4 7 (25.9) 26 (74.1 0 0.135

5 17 (19.5) 69 (79.3) 1 (1.1)

6 40 (16.3) 204 (82.9) 2 (0.8)

Total 64 (17.5) 299 (81.7) 3 (0.8)

Breastfeeding Yes 41 (17.6) 190 (81.1) 2 ( 0.95)

No 28 (21.2) 104 (78.2) 1 ( 0.8)

Total 69 (18.9) 294 (80.3) 3 (0.8)

Diseases No problem 45 (18.5) 197 (81.1) 1 (0.4)

Respiratory tract infection 10 (14.3) 59 (84.3) 1 (1.4)

Diarrhea 14 (26.4) 38 (71.7) 1 (1.9)

Total 69 (18.9) 294 (80.3) 3 (0.8)
WHZ: Weight‑for‑height Z‑score
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This situation is worsened by the fact that some refugees sell 
some of the food rations out of the camp to meet up with their 
financial needs.

The main limitations of this study are the fact that we did 
not do a dietary diversity score, because all the refugees in 
the camp were receiving the same foodstuffs as supplied by 
United Nations High Commission for Refugees (UNHCR) 
and the WFP; and also children <6 months were not included 
in the study. From this study, we thus recommend that 
the refugees in this camp be sensitized on good nutrition 
and health nutritional practices to alleviate the burden of 
malnutrition. The national and international authorities of the 
camp should step up efforts to ensure adequate food provision 
in the camp for the refugees and especially for children who 
are most vulnerable.
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