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Background Context 
Bama town is located about 72KM southeast of Maiduguri. Currently, it has a population of about 70,000 
people (26,598 IDPs living in camp). The IDPs population rose significantly from 15,2721 person as of 5th 
January, 2018 to the current 26,598 persons with 6,873 persons living in the open without shelter (as at 
17th August, 2018)2. This is mainly due to high influx on new arrivals arriving mostly from inaccessible 
nearby villages including Abbaram, Daraja, Soye and or Wandalla3 amongst others. The rest of the 
population living in the host community are mainly returnees from Maiduguri that returned to the town 
after the road leading to it was open to public in March 2018. An estimated 45,000 people (source: SEMA) 
were currently living in Bama. This was made possible by the “Bama Initiative” a massive large-scale 
rehabilitation project embarked upon by the federal & state government to facilitate the safe and 
voluntary return of displaced persons when the conditions are conducive. 

Due to the dire humanitarian situation aggravated by high number of new arrivals and returnees in Bama, 
there has been an uproar about high malnutrition and mortality rates in Bama. These were posited to 
have been aggravated by flooding, and large number of returnees from inaccessible areas. While these 
may not be unfounded, current programme data suggest otherwise. The results of the North-East 
Nutrition and Food Security Surveillance conducted 5 times from October 2016 (round 1) to May 2018 
(round 5) suggest a deteriorating nutrition situation with GAM rates increasing from 6.0% (4.0- 8.9 95% 
CI) in the 4th round to 8.8% (6.4-13.8 95% CI) in the 5th round. This however, does not support the 
assertion that the nutrition situation was critical as the SAM rates is below the emergency threshold of 
2.0% (it was 1.0% (0.4-2.2 95% CI) in round 4 and 0.5% (0.1- 2.0 95% CI) in round 5. Additional data from 
routine screening of all children 6-59 months in Bama for the month of July 2018 shows that children 6-
59 months were screened 15,726 by CNMs with 589 having MUAC in yellow category (11.5-12.5cm) and 
423 in red category (<11.5cm).  

However, the data for new arrivals screening for the month of July 2018 shows high number of SAM 
children coming from inaccessible areas. The data reveals a total of 881 children 6-59 months arrived as 
part of new arrival groups coming to Bama. Out of the 881 new arrival children, 679 were from the 
inaccessible area with 146 out of the 679 having MUAC in the red category. These numbers although very 
high, still represents an insignificant proportion of children in Bama (15,726 vs 881) 

In order to both quickly and accurately monitor and respond to the situation in Bama, UNICEF in 
conjunction with nutrition sector partners (WFP and INTERSOS) conducted a SMART survey (data 
collection between 17th to 20th August) to ascertain the actual nutrition and mortality situation in Bama.  

Aims and Objectives 
The overall aim of the survey was to; 

i. describe the population’s nutritional status, with particular reference to at-risk subgroups IDPs 
and children in Bama.   

ii. support government and humanitarian actors’ decision making on how best to meet the needs of 
populations in emergency (Bama populations) 

                                                           
1 https://reliefweb.int/sites/reliefweb.int/files/resources/05012018_nga_borno_bama_factsheet.pdf 
2 Verbal information received from CCCM in Bama 
3https://reliefweb.int/sites/reliefweb.int/files/resources/reach_nga_factsheet_lga_settlement_profiling_bama_ap
ril_2018_0.pdf 



 

 

The overall goal of this assessment is to establish the extent and the severity of acute malnutrition and 
determine the contributing factors of malnutrition in Bama (IDP & Host Communities) to inform the 
ongoing emergency response. 

 

The specific objectives of the survey were as follows: 

 Determine all-cause mortality among the general population of Bama (crude death rate) and 
among children 0 to 59 months (under-five death rate); 

 Determine the prevalence of acute malnutrition among children 0 to 59 months of age using 
WHZ and bilateral oedema and among children 6 to 59 months using Mid Upper Arm 
Circumference (MUAC); 

 Determine the prevalence of chronic malnutrition and underweight among children 0 to 59 
months of age; 

 Assess the prevalence of diarrhoea and use of ORS and zinc among children under-five years two 
weeks preceding the survey; 

 Assess the prevalence of fever and use of antibiotics among children under-five years two weeks 
preceding the survey; 

 Determine the ownership and universal access of mosquito nets, and utilization of mosquito 
nets by children 0 to 59 months of age; 

 

  



 

 

Methodology  
The survey was conducted using the SMART methodology which was designed as a cross-sectional 
household survey using a two-stage cluster sampling approach.  The survey area consists of all accessible 
areas of Bama and was representative at the level of the host community (people living outside the camp) 
and the camp community (people living within the camp). The sample sizes for anthropometry and 
mortality were calculated using the ENA for SMART application. The inputs for the sample size calculations 
for anthropometry and mortality are included in the table below.  

First Stage Sampling  
The sample was selected using a two-stage cluster design. The clusters for each survey were drawn 
independently using probability proportional to size (PPS) method. Given recent large scale population 
movement, an updated sampling frame was built for Bama. A list of lowest possible unit (Bulama Areas in 
host community and Zones in IDP camp) available were used for sampling. Population estimates derived 
from the Bulamas and camp officials were used for this assessment.  

No area within Bama (Host community & IDP camp) was excluded a priori. However, Bukar Kawuri lowcost 
area which was previously estimated to have about 12,000 population was vacant due to reverse 
migration by the returnees which we were told had returned back to Maiduguri. This represent about 
14.5% of the estimated population in the host community. Of the 31 clusters selected for each survey, 5 
were vacant on arrival in the host community and the 4 reserve clusters were sampled while all the 31 
clusters were sampled in the IDP camp. 

Second Stage Sampling  
Within selected clusters, households were selected using systematic random selection. With the support 
of a community leader, teams mapped and listed all households within the cluster. The following 
definition was used to identify a household:  

 

“A person or a group of persons, related or unrelated, who live together and share a common source of 
food and livelihood, and recognize one person as a head.” 

In many cases, compounds contained multiple households. Abandoned households were not listed. 
Household listing was performed using a paper form. Team leaders entered the total number of 
households in the cluster into the tablet. Sampling interval was automatically calculated on the tablet 
and displayed along with the random start number. 

Households that were absent at the time of the visit were re-visited at least three times before being 
marked absent. Households in which one or more children 0-59 months were absent at the time of the 
visit were also re-visited. Households that refused were not replaced. 

All eligible children and women were measured. The head of household was the respondent for the 
household enumeration and mortality questionnaire. For questions about children, the primary 
caregiver served as the respondent.  

Sample Size Calculation  
The sample sizes for anthropometry and mortality have been calculated using the ENA for SMART 
application. Sample size was calculated to ensure adequate prevalence of global acute malnutrition 
(GAM) of children aged 6-59 months as well as crude mortality rate.  



 

 

Details on the estimated values and source for each parameter are provided in Tables 1 and 2 below. 
Sample size for GAM was calculated using an estimated prevalence for the East Borno domain using 
results from the round 5 NFSS. To be conservative, a prevalence of 13.8% was used for the sample size 
calculation; this represents the upper confidence interval of the estimate for East Borno. Estimates for 
design effect as well as demographic data were also estimated based on the results of the round 5 NFSS. 

 

Table 1: Anthropometry sample size inputs 

Parameters Bama Source 
Estimated prevalence of Global Acute 
Malnutrition (GAM) 

13.8% 
Upper confidence interval of estimate from 
emergency surveillance (April/May 2018) 

Precision 3.5% Recommended precision for prevalence 10-15% 

Design effect for WHZ 1.0 
Conservative estimate from emergency surveillance 
(April/May 2018) 

Number of children to be included 402  
Average number of persons per 
household 

5.2 
Estimate from emergency surveillance (April/May 
2018) 

Percent of under five children in total 
population 

18 
Estimate from emergency surveillance (April/May 
2018) 

Percent of non-response households 
0.49% Estimate from emergency surveillance (April/May 

2018) 
Number of Households to be included 484  

 

An estimated CDR of 0.23 deaths per 10,000 population per day was used in calculating sample size for 
mortality based on round 5 NFSS results. Sample size for mortality was estimated with a recall period 
beginning of Ramadan fasting 17th May, 2018.  

Table 2: parameters and source used for mortality sample size calculation  

Parameters Bama Source 
Estimated prevalence of Crude Death Rate 
(CDR) 

0.23 
State level estimate from emergency 
surveillance – rounded up (April/May 2018) 

Precision 0.3  

Design effect for Crude Death Rate (CDR) 1.42 
State level observed DEFF from emergency 
surveillance – rounded up (April/May 2018) 

Recall period in days 95 From 17th May 2018 (beginning of Ramadan) 
Number of persons to be included, Number of 
households to interview 

1597  

Average number of persons per household 5.2 
Estimate from emergency surveillance 
(April/May 2018) 

Percent of non-response households 
0.49% Estimate from emergency surveillance 

(April/May 2018) 
Number of Households to be included 309  

 



 

 

To reach the calculated sample size, a sample of 31 cluster each with 20 households was selected in 
each survey area. 

Case Definitions and Inclusion Criteria  
A full list of indicators as well as their case definitions and age inclusion is provided as Annex.  The following 
is a summary: 
 
- Child Nutrition 
Acute malnutrition among children aged 0-59 months (by weight-for-height and/or oedema); acute 
malnutrition among children aged 6-59 months (by MUAC and/or oedema); underweight, chronic 
malnutrition among children aged 0-59 months. 
 
- Mortality 
Crude death rate and under-five death rate. 
 
- Child health  
Proportion of children under five with fever and diarrhoea who received an ACT, and ORS and zinc 
respectively; household mosquito net ownership, universal coverage of mosquito net and utilization of 
mosquito net by under-five children and intermittent preventive treatment in children. 
 
Age was recorded as exact date of birth if documentation (either a birth certificate or vaccine card or any 
written document) was available. In all other cases, age was estimated in months using a local events 
calendar. The calendar of local events used during field work is included as Annex 
 
Anthropometry was measured according to WHO recommendations [1]. Selected children were weighed 
without clothes using SECA scales (100g precision). Children were measured on a measuring board 
(precision of 0.1cm). Children less than 87 cm were measured lying down, while those greater than or 
equal to 87 cm were measured in standing up position. MUAC was measured using standard UNICEF tapes 
at the mid-point of the left upper arm of the children (precision of 0.1cm). Bilateral pitting oedema was 
assessed by the application of normal thumb pressure for at least 3 seconds to both feet. 
 
All the team members were given referral forms and all children found to be severely acutely 
malnourished were referred to the closest CMAM facility. 
 

Training and Supervision  
The team that have been conducting the NFSS for 5 rounds were used for the assessment. Because of 
the emergency nature of the assessment, a one-day refresher training was conducted which was 
facilitated by experts from UNICEF. 

The training included the following: 
- An overview of the survey and its objectives, as well as an introduction to SMART methods 
- Interviewing and general communication skills 
- Segmentation and systematic random selection of households 
- Consent forms and identification of individuals to measure or interview 
- Classroom and practical training on how to complete the questionnaires 
- Estimation of age in months and validation using the calendar of local events 
- Classroom and practical training on proper anthropometric measurements technique  
- The identification and referral of cases of severe acute malnutrition 
- Household enumeration, data entry, and transmission of questionnaires using tablets 



 

 

 

Survey staff were selected by the NBS. All selected individuals were current residents of Borno. Selected 
individuals were literate in at least English and Hausa. 24 individuals were selected of which 18 were 
retained as enumerators. Selection was based on performance during previous fieldwork and a written 
examination. The 18 individuals made up nine teams, each composed of a measurer and an assistant.  
 
Teams were supervised in the field by 1 field coordinator, senior staff from the NBS, as well as four 
supervisors selected based on performance during the training. Supervisors were in charge of no more 
than 2 teams. Supervisors were responsible for the daily organisation and supervision of teams' work. 
The coordinator provided support to supervisors based on need, coordinated security and movement 
plans, and targeted additional supervision based on feedback received daily from survey coordinator. 

Data Analysis  
Data were entered directly into 3G enabled tablets (Galaxy tab A 8.0’’) using a questionnaire built in 
Open Data Kit (opendatakit.org) and transmitted to an ONA online server (ona.io) as soon as connected 
to a network. The ENA application (version July 9, 2015) was used for analysis of anthropometry and 
mortality data. Stata (version 14.2) was used for transformation of the data from the ONA output to ENA 
as well as for analysis of additional indicators.  

Tablets were programmed with internal quality checks during field work including a prompt for a re-
measurement of potential errors in anthropometric measurements. Enumerators were prompted to re-
measure all anthropometric indicators if measurements were outside of the WHO flag criteria (HAZ was 
below –6 or above +6, WAZ was below –6 or above +5, WHZ was below –5 or above +5, or BMIZ was below 
–5 or above +5) [1]. An additional 5% of children were randomly selected for re-measurement. Second 
measurements were used in the analysis when taken.  

For analysis, Z-scores for each child were calculated based on the WHO 2006 growth references 
population. Extreme values were excluded during analysis based on SMART flag criteria. SMART flags 
exclude anthropometric indices with -3 to 3 for WHZ, -3 to 3 for HAZ, -3 to 3 for WAZ, from observed 
mean. The number of values excluded for each indicator is presented in Table 

  



 

 

Results 
The result of the study was representative at community and camp level.  

Final Sample and Data Quality  
The final sample size reached and the data quality are as presented in the sections below; 

Final Sample Size 
Data collection took place between 17 – 20 August, 2018. Table 3.1.1 provides details on the number of 
clusters completed and sample size in terms of households, children (0-59 months) by each survey area. 
For children, both the number surveyed and the number measured are provided as not all children 
interviewed consented to measurement.  

The final sample size reached against the planned was as presented in the table below; 

Survey Area 
Number of Clusters Number of Households Number of Children 0-59m 

Planned Surveyed % Planned Surveyed % Planned Surveyed % 

Community 31 29 93.5 496 456 91.9 406 395 97.3 

Camp 31 31 100 496 489 98.6 406 384 94.6 
 

By survey area the number of households surveyed ranged from 489 in the IDP camp and 456 in the host 
community. Households that were absent upon re-visit or refused were not replaced. Response rates 
ranged from 98.6% (IDP camp) to 91.9% (Host community). The number of children aged 0-59 months 
surveyed ranged from 384 (Camp) to 395 in the community. Th 

 Survey Area Clusters 
Surveyed 

Number 
of HHs 

Surveyed 

Average 
HH Size 

Total number of 
children under five 

years of age 

Average percent 
of HH members 
age 0-59 months 

Surveyed Measured  
Host Community 29 456 5 384 382 17.2 
IDP Camp 31 489 3.8 395 393 23.1 

 

In the community, 5 clusters in Bukar Kawuri area which was vacant on arrival. Thus the 4 reserve clusters 
in the community were sampled. However, in the camp we were able to reach all the selected clusters 
without losing any. Hence the reserve clusters were not used. 

Data Quality 

The data quality for the community survey was excellent with an overall score of 2% while the overall 
score for the camp survey was very high (26%) which was classified as problematic. (see the table below 
for details). 

 

 

 



 

 

Table Summary of Child Anthropometry data quality 

Survey Area Flagged 
data 

Sex 
Ratio  

Age 
Ratio  Digit Preference 

SD WHZ Skewness 
WHZ 

Kurtosis 
WHZ 

Poisson 
WHZ 

Overall 
Score 

(%) M/F 6-23/ 
30-59 Weight Height MUAC 

Community 0.8 1.06 0.81 6 10 7 0.97 0.16 -0.15 p=0.053 2.0 
Camp 4.3 0.99 1.13 8 10 11 1.14 -0.23 -0.10 p=0.000 26.0 
 

  Excellent 
  Good 
  Acceptable 
  Problematic 

The overall data quality in the community is excellent. Nine of the ten parameters used to assess the 
quality in the camp also indicates levels from excellent to acceptable, however, the Poisson distribution 
is problematic. The Poisson distribution examine heterogenicity of population in terms of acute 
malnutrition, which is assessed by the distribution of children with severe acute malnutrition by cluster. 
The prevalence of acute malnutrition among new arrivals in the reception site is very high compared to 
the rest of the camp which may have contributed for the significant difference.   Disaggregation4 of the 
data by new arrival and those that have stayed for 3 months or more in the camp reveals the following 
differences; 

i. WHZ Flags – 3.3*% (reception site) v. 2.6% (rest of camp) 
ii. WHZ SD – 1.32 (reception site) v. 1.07 (rest of camp) 

iii. Overall Score – 50 (reception site) v. 11 (rest of camp) 
iv. Percent of children 6-11.99 months: 16.3% (reception site) v. 8.6% (rest of camp) 

Additionally, this impliedly suggests that the data from the rest of the camp has qualities similar to the 
data collected from the community. Though the data quality in the camp seems problematic, the result is 
still valid, however, it should be interpreted with caution. 

Anthropometric results (based on WHO standards 2006): 
Anthropometric measurements in children were converted into z-scores using the World Health 
Organization Child Growth Standards [2]. Three child malnutrition indicators are presented—acute 
malnutrition, chronic malnutrition and underweight. Acute malnutrition is most responsive to changes 
in diet and the most dangerous form of malnutrition in terms of mortality risk; as such it is the primary 
indicator of interest in the context of an emergency. 
 

Acute Malnutrition (WHZ and/or Bilateral Oedema) 

The table below present prevalence of acute malnutrition by state and domain among children 0-59 
months of age based on weight-for-height z-scores and/or oedema. Prevalence of global acute 
malnutrition (GAM) was above 10% (13.6%) in the camp which is at ‘serious level’ while it is at 6.9% or 
                                                           
4 This analysis is clearly limited given the smaller samples 



 

 

‘alert level’ in the community. However, the severe malnutrition (SAM) rate is at 3.25 in the camp which 
is above ‘emergency threshold’ of 2.0% (see the table below). 

Table 3 Prevalence of Acute Malnutrition in Children 0-59 months, by weight-for-height (WHZ) 

  Community 
n = 379 

Camp 
n = 376 

Prevalence of global malnutrition  
(<-2 z-score and/or oedema) 

(26) 6.9 
(4.3-10.9 95% C.I.) 

(51) 13.6 
(8.6-20.8 95% C.I.) 

Prevalence of moderate malnutrition 
(<-2 z-score and >=-3 z-score, no oedema)  

(24) 6.3 
(3.8-10.4 95% C.I.) 

(39) 10.4 
(6.8-15.5 95% C.I.) 

Prevalence of severe malnutrition  
(<-3 z-score and/or oedema)  

(2) 0.5 
(0.1 – 2.1 95% C.I.) 

(12) 3.2 
(1.3- 7.7 95% C.I.) 

 

 Acute Malnutrition (MUAC and/or Bilateral Oedema) 

Mid-upper arm circumference in combination with bilateral oedema is commonly used in emergency 
nutrition programs, including in Nigeria, for diagnosis and referral of children aged 6-59 months. 
Prevalence of acute malnutrition based on MUAC and/or oedema among children aged 6-59 months is 
presented in Tables below.  

Prevalence of acute malnutrition as assessed by MUAC and/or oedema was highest in IDP camp (13.1%) 
and lowest in the community (4.2%). Prevalence of severe malnutrition was also highest in Camp (7.1%). 
While MUAC and WHZ are unique indicators, identifying different children as acutely malnourished, they 
both suggest a similar pattern—prevalence of acute malnutrition amongst the IDPs in Camp is higher 
relative to those in the host community.  

Table 4 Prevalence of Acute Malnutrition in Children 6-59 months based on MUAC cut off's (and/or oedema) 

  Community 
n = 358 

Camp 
n = 352 

Prevalence of global malnutrition  
(MUAC < 125 mm  and/or edema) 

(15) 4.2 
(2.7- 6.5 95% C.I.) 

(46) 13.1 
(7.0-23.0 95% C.I.) 

Prevalence of moderate malnutrition  
(MUAC < 125 and MUAC >= 115 mm, no 
edema) 

(12) 3.4 
(2.0- 5.5 95% C.I.) 

(21) 6.0 
(3.3-10.6 95% C.I.) 

Prevalence of severe malnutrition  
(<MUAC < 115 and/or edema)  

(3) 0.8 
(0.3- 2.5 95% C.I.) 

(25) 7.1 
(3.4-14.1 95% C.I.) 

While on the other hand, using MUAC the results shows no difference in GAM rates with that of WHZ in 
the camp while the SAM values is significantly higher in camp than in the community. Disaggregating the 
prevalence estimates for those in the reception site (new arrivals) compared to the rest of the camp 
(mostly persons arrived > 3 months ago) the results reveals the following differences in prevalence; 

i. GAM by WHZ – 37.5% (reception site) v. 7.8% (rest of camp) 
ii. GAM by MUAC – 36.9% (reception site) v. 5.6% (rest of camp) 

iii. Low WHZ only (of GAM by WHZ or MUAC) – 22.6% (reception site) v. 60% (rest of camp 



 

 

Underweight 
Underweight refers to the proportion of children with low weight-for-age. It can be interpreted as the 
number of children that are too thin for their age. The table below presents prevalence of underweight 
among children 0-59 months by survey area. 

Survey Area  Total 
no. 

  

Prevalence of underweight Moderate underweight Severe underweight 

(> = -2 z score) (>= -3 and <-2 z-score) (<-3 z-score) 

% (95% CI) % (95% CI) % (95% CI) 
Host Community 380 (79) 20.8  

(15.6-27.1 95% C.I.) 
(62) 16.3 

(12.2-21.5 95% C.I.) 
(17) 4.5 

(2.9- 6.8 95% C.I.) 
  IDP Camp 379 (67) 17.7 

(11.6-26.0 95% C.I.) 
(44) 11.6 

(8.2-16.1 95% C.I.) 
(23) 6.1 

(2.6-13.3 95% C.I.) 

Prevalence of underweight in was highest (20.8%) in the community than (17.7%) in the camp. However, 
prevalence of severe underweight was highest in camp (6.1%) than the in the community (4.5%).  

Stunting 
Stunting is a measure of chronic malnutrition which occurs as a result of inadequate nutrition over a 
longer period. Stunting is assessed by length or height-for-age Z-scores (HAZ). Prevalence of stunting is 
higher in community (33.6%) than in camp (23.0%). Based on WHO classification of malnutrition, 
prevalence in the host community is at ‘serious level’ (between 30 and 40%). The table below presents 
prevalence of stunting among children 0-59 months by survey area; 

Survey Area 
Total 
no. 

 

Prevalence of Stunting Moderate underweight Severe underweight 

(< -2 z score) (>= -3 and <-2 z-score) (<-3 z-score) 

% (95% CI) % (95% CI) % (95% CI) 

Host Community 369 
(124) 33.6 

(28.4-39.2 95% CI) 
(88) 23.8 

(20.0-28.2 95% CI) 
(36)  9.8 

(6.8-13.8 95% CI) 

IDP Camp 382 (88) 23.0 
(16.6-31.0 95% CI) 

(65) 17.0 
(12.5-22.7 95% CI) 

(23)  6.0 
(3.2-11.2 95% CI) 

The table below present summary statistics for each anthropometric indicator. Mean z-scores for all 
indicators and for all survey areas are negative, suggesting that the populations assessed are 
malnourished relative to the WHO reference population.  

Indicator n 
Mean z-

scores ± SD 

Design Effect  z-scores not 
available 

z-scores out 
of range (z-score < -2) 

Weight-for-Height           

    Host Community 379 -0.63±0.98 1.49 2 3 

    IDP Camp 376 -0.72±1.14 2.72 2 17 

Weight-for-Age      

    Host Community 380 -1.31±0.94 1.83 1 3 

    IDP Camp 379 -1.22±0.98 3.22 1 15 

Height-for-Age      

    Host Community 369 -1.51±1.12 1.18 2  13 

    IDP Camp 382 -1.22±1.15 2.68 1 12 

 



 

 

Standard deviation can be understood as a measure of heterogeneity of the sample as well as data 
quality. Standard deviations for WHZ, HAZ and WAZ z-scores all fall within ±0.8-1.2 (acceptable levels). 
Design effects for WHZ z-scores was less than 2.0 for all host community and above 2.0 (2.72) in the 
camp. This is suggestive of relatively low heterogeneity in acute malnutrition in the community and high 
heterogeneity in the IDP camp.  
 
Z-scores are not available for children that were absent at the time of the visit, children with oedema, 
and children for whom measurements could not be taken (e.g., disability). Z-scores are considered out 
of range and excluded for analysis if they are more extreme than ±3 SDs from the observed mean of the 
domain (SMART flags). 

Mortality Results  
Crude and under five mortality rates are measures of all-cause mortality occurring during the recall 
period. They are both measured as death per 10,000 people per day (CMR: total deaths/10,000 
people/day and U5MR: deaths in children under five/ 10,000 children under five / day). The results are 
as presented in the following paragraphs; 

Crude and Under Five Death Rate  
Crude and under five mortality rates are measures of all-cause mortality occurring during the recall period. 
Deaths both from conflict as well as natural causes contribute to all-cause mortality. Majority of the 
deaths occured mainly due to natural causes (81.8% in the community and 77.8% in the camp) while only 
about a third of the deaths actually occured in Bama with the rest occurring in previous location. 

Table 5 Crude and Under Five Death Rates 

 
Community Camp 

Crude Death Rate 
(total deaths / 10,000 people / day) 

0.49  
(0.27-0.87) 

0.56 
(0.28-1.09) 

Under Five Death Rate 
(deaths in children under five/ 10,000 children under five / day) 

1.14  
(0.44-2.91) 

1.16  
(0.45-3.01) 

Deaths from natural causes (illness) [%] 81.8 77.8 

Location of Death (Bama) [%] 63.6 66.7 

The crude and under five death rates in both the camp and the community are not significantly different. 
And are below the emergency threshold of 1 total deaths / 10,000 people / day and 2 deaths in children 
under five/ 10,000 children under five / day.  

Child Health 
 

Diarrhea, Oral Rehydration Therapy and Zinc Supplementation 
After pneumonia, diarrhea is the second leading cause of death in children worldwide [3]. As risk factors 
for diarrhea—consumption of contaminated water and to unhygienic practices in food preparation and 
disposal of stools—can increase in the context of a humanitarian emergency, prevalence of diarrhea is 
often observed to increase. Risk factors for diarrhea include consumption of contaminated water and 
exposure to unhygienic practices in food preparation and disposal of stools, all of which can be 



 

 

exacerbated in the context of a humanitarian emergency. As such, prevalence of diarrhea is often 
observed to increase during emergencies. Recommended therapy for diarrhea in children includes both 
oral rehydration solution (ORS) and zinc. The table below shows the percent of children with symptoms 
of diarrhea in the two weeks preceding the survey as well as receipt of ORS and zinc among children 
with symptoms of diarrhea. 

Survey Area 

Percent with 
diarrhea in 

the previous 
two weeks 

Number of 
children 
age 0-59 
months 

Percent of children 0-59 months 
with diarrhea who received: 

Number of 
children 0-59 
months with 
diarrhea in 

the previous 
two weeks 

 
ORS 

 
Zinc 

 
Both 

Host Community 24.5 383 60.6 14.0 7.4 94 
 [20.0,29.8]  [49.5,70.8] [7.9,23.6] [2.8,18.4]  
IDP Camp 27.3 395 62.0 18.5 13.0 108 
 [20.4,35.5]  [47.9,74.4] [9.7,32.5] [6.6,23.9]  

 

The results reveal that the prevalence of diarrhea is higher in the camp at 27.3% v. community at 24.5%. 
However, only a small proportion (7.4% in the community and 13.0% in the camp) were able to receive 
the recommended therapy of a combination of ORS and zinc. 

 

Fever, Prevention of Malaria, and Antimalarial Treatment  
Fever is a major manifestation of many acute infections in children, including malaria. Malaria is endemic 
in Nigeria, with year-round transmission. Plasmodium falciparum is the predominant parasite species. 
Children in Nigeria have an estimated average of 2-4 episodes annually [4] and is most prevalent after the 
end of the rainy season (July – November).  

In the context of this survey, mothers (or caregivers) were asked whether their children under age 5 had 
fever in the two weeks before the survey. Fever is measured as a proxy for suspected malaria. If fever was 
reported, mothers (or caregivers) were asked if a blood sample was taken and whether the child had been 
given any antimalarial drugs, in particular Artemisinin-based Combination Therapy (ACT). ACT is 
considered first line treatment in Nigeria; neither chloroquine nor SP are adequate for national first-line 
use. The proportion of children under five with reported symptoms of fever is provided in table below 
along with measures of clinical management including proportions tested for malaria and receiving anti-
malarial drugs.  

 

  

Had fever 
in the last 
two weeks 

No. 
children 

age  
0-59 

months 

Number of children age 0-59 months with fever 
in the last two weeks who: 

No. of 
children 
age 0-59 
months 

with 
fever in 
the last 

two 
weeks 

Had blood 
taken from 
a finger or 

heel for 
testing 

Were given 
anti-

malarial 

Were 
given 
ACT 

Were 
given 

antibiotics 



 

 

Community 28.9 384 14.4 65.8 8.1 12.6 111 
  [21.3,37.9] 

 
[5.1,34.6] [48.4,79.7] [1.9,28.5] [7.5,20.5] 

 

Camp 18.0 395 0.0 36.6 2.8 7.0 71 
  [13.3,23.9]  [0.0,0.0] [21.5,55.0] [0.8,10.0] [2.4,19.2]  

 

The result reveals that proportion of under five children with fever was highest in the community (28.9%) 
v. the camp (18.0%). Despite WHO recommendations, less than 15 percent of children with fever in the 
last two weeks were tested for malaria, only 14.4% were tested in the community. This is even more dire 
in the camp as none of the children with fever reported having their blood tested. Although the proportion 
of children who reported to have received antimalarial treatment is moderate in the community (65.8%) 
and slightly less so in the camp (36.6%), the proportion of those that received the recommended first line 
treatment (ACT) was very minimal (8.1% in the community and 2.8% in the camp). 

Use of mosquito nets, particularly insecticide- treated bed nets, is an important preventive measure to 
reduce incidence of malaria. In order to achieve universal coverage in 2009, Nigeria started the National 
Malaria Control Strategic Plan (NMCSP) which include a coordinated strategy to deliver two nets to 
every household across the country. Seasonal malaria chemoprevention (SMC) is recommended by 
WHO for children during the malaria season in areas of highly seasonal transmission. 

The following two tables provide data related to prevention of malaria. During the survey, respondents 
were asked whether they possess any type of mosquito net in their household and, if so, how many. 
These data are presented in the table below; 

 Survey Area 
Percent of households with at least: 

Number of households 
One Mosquito 

Net 
One Mosquito Net 
per Two Persons    

  

Host Community 52.9 10.0 456 

  [42.8,62.9] [7.0,14.2]  

IDP Camps 29.2 6.2 489 

  [18.5,42.8] [3.1,12.2]  

 

The results indicate that more than 50 percent of households in host community (52.9%) and nearly 30 
percent in camp (29.2%) possess at least one mosquito net. However, less than a third of households 
have the recommended number of bednets, one net per two persons—10.0% in the community and 
6.2% in camp.  

For households with children, caregivers were asked whether each child aged 0-59 months had received 
any pills or syrup to prevent malaria and whether they had slept under a bednet during the night 
proceeding the survey. In Nigeria, SMC/IPT is generally taken for three days at the beginning of the 
month. Coverage of SMC was highest in Camp (36.4%%) than in the host community (18.0%). Among 
children residing in households with bednets, only three in four slept under a bednet during the night 
proceeding the survey—77.1% in host community and 71.9% in the IDP camp.  

These data are presented in the table below; 



 

 

Survey Area  

Received Seasonal 
Malaria 

Chemoprevention 
(SMC) 

Number of children age 0-59 months who slept under a 
bednet last night: 

Number of 
children age 0-

59 months Among all children Among children in home 
with at least one bednet 

 Host Community 18.0 51.9 77.1 384  
[10.5,29.2] [38.5,65.1] [63.2,86.9]  

IDP Camp 36.4 28.4 71.9 395 
 [23.2,52.1] [17.7,42.1] [62.2,79.8]  

 

  



 

 

Discussion and Conclusions 
The result was representative at camp and the community level. The data presents evidence that there is 
significant difference in GAM prevalence between the camp and community (p=0.050). A design effect of 
2.79 and Poisson distribution (with p=0.000) in the camp data indicates that there is high clustering of 
SAM cases in some clusters. which was revealed to be in the clusters of reception site where new arrivals 
reside (data showing high flagged data, high WHZ SD of above 1.2 and an overall score of 50). This implies 
that the prevalence of acute malnutrition among new arrivals in the reception site is very high compared 
to the rest of the camp which may have contributed for the significant difference.  

In conclusion, the prevalence of acute malnutrition in the rest of the camp where new arrivals are not 
residing is not so much different from the rest of the community. Thus, the high prevalence observed in 
the camp was due to the high GAM rates in the new arrivals. This is consistent with numbers observed in 
the new arrival screening data in Bama IDP camp over the past 6-weeks. The high GAM, MAM and SAM 
rates by MUAC observed in the new arrivals can be explained by the slow recovery of the new arrival 
children in the camps due to the poor living condition (over 6,000 new arrivals were living under the tree 
in the camp), high prevalence of diarrhea and fever with zero testing being conducted in the camp and 
low recommended treatments for sick children (2.8% for malaria and 13.0% for diarrhea) the 2 main 
aggravating factors of acute malnutrition in the camp. 

Recommendations 
Based on above, it is recommended that; 

 There is the need for continued, good quality screening and reporting of new arrivals to ensure 
proper identification and referral of acutely malnourished children to the appropriate nutrition 
programme on arrival. 

 Integrated comprehensive nutrition service package namely detection and treatment of 
malnutrition, nutrition counselling for optimal IYCF practices and multiple micro-nutrient 
powder (MNP) supplementation should strengthened. 

 Inpatient services for management of SAM children with medical complication should be 
continued 

 Ensure that all cases of malaria fever are properly diagnosed and recommended treatment are 
instituted 

 Improve water, sanitation and hygiene in the camp to reduce the burden of diarrheal disease in 
the camp as well as ensure that all children suffering from diarrhea received the recommended 
treatment of ORS-Zinc combination. 

 Improve the living standard of new arrivals by providing appropriate shelter, food security and 
health at the camp. 

 There is a need to improve the dissemination of nutrition assessment data/report to all partners 
for proper utilization of the information for decision making. 
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