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1.0 EXECUTIVE SUMMARY 

 

In this report, we present an evidence-based findings of the Nutrition and Retrospective 

Mortality SMART Survey, conducted by Première Urgence Internationale (PUI) in BOLORI II, 

Maiduguri, Borno State, Nigeria as a follow-up to the previous two SMART Surveys conducted in 

November 2017 and December 2019 for the Nutrition program in the area.  This survey’s overall 

objective was to determine the magnitude and severity of malnutrition and retrospective 

mortality rates among the under-five children and by extension the entire population in Bolori-

II, with the hope for a more oriented and well designed intervention which would also contribute 

in up scaling the PUI program in Bolori II and Borno state in general. The survey could also give 

an idea on the global effect of COVID-19 on the nutritional status of childrenin the area when 

compared to similar surveys pre COVID-19 pandemic. The findings will particularly help PUI and 

the Maiduguri Nutrition cluster to further align its strategy towards optimizing interventions as 

planned for Bolori II. Overall, the outcome of this survey could give policy direction that can 

ultimately boost the nutritional and health status of the vulnerable children and others living in 

the community.  

 

The main aim of this survey was to determine the magnitude and severity of malnutrition and 

retrospective mortality rates currently among the under-five children and the general population 

in Bolori-II amid the post COVID-19 era and current influx as a result of seemingly low level of 

tension. 

Between 2nd - 6th of August 2021, community members from 40 randomly selected clusters in 

Bolori II were assessed to determine the prevalence rates of acute malnutrition among children 

0 to 59 months of age using WHZ, WFA, HFA, MUAC and bilateral oedema among other 

objectives. The following objectives were to be met for the survey’s overall goal to be achieved: 

  To estimate the prevalence of acute malnutrition among children 6 to 59 months of age     

using WHZ, MUAC and bilateral oedema. 

  To estimate the prevalence of stunting using HAZ, underweight and overweight using 

WAZ among children 6 to 59 months of age. 

 To estimate retrospective mortality rates (both crude mortality rates (CMR) and Under-

five mortality rates (U5MR) in the target population. 

 To estimate retrospective morbidity among children under five years and healthcare 

seeking behaviour among the caregivers of under-five children. 

 To estimate the coverage of measles vaccination among 9-59 months aged children, 

Vitamin A supplementation status among 6-59 months aged children and deworming 

among 12-59 months aged. 

 To assess IYCF practices among the households with children under-two years of age in 

the target population. 
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 To assess the prevalence of acute malnutrition among women of 15 to 49 years of age 

using MUAC. 

 To draw recommendations for addressing identified gaps to support advocacy, planning, 

decision making and monitoring purposes. 

1.1 Summary of Planned and Actual Sample Sizes 

The data collection exercise was carried out from 2nd - 6th of August 2021 after the survey 

protocol was approved by the Nutrition Cluster. Prior to the data collection exercise a   three 

days training was concluded with a formation of eight (8) teams of enumerators with their four 

(4) respective supervisors; the data collection exercise was done simultaneously in 40 randomly 

selected clusters in the 9 sub-wards of Bolori II, MMC.  

Up to 100% of the planned household sample sizes were reached including the survey for 

Anthropometric and mortality, which achieved above 100% while the IYCF survey for children 0-

23.9 months also achieved more than 100% implying that the survey was able to meet up to 

100% of the planned sample sizes in all the survey components, hence generalization and 

statistical inference on the target population can as well be made based on the results obtained 

at a 95% Confidence Interval (CI). 

1.2 SUMMARY OF SURVEY RESULTS/FINDINGS Bolori II (MMC) BORNO STATE 

 

Category 

Under5 (6-59) months old  

Boys 

Girls 

Sex Ratio 

n 

799 

389 

410 

1.0 

 

% 

- 

49.9 

50.1 

95% C.I 

- 

- 

- 

- 

ANTHROPOMETRY 

 

Overall Plausibility 

GAM(WFH <-2 z-score or oedema) 

SAM(WFH<-3 z-score or oedema) 

GAM(MUAC) 

SAM(MUAC) 

Stunting(HFA) 

Severe Stunting(HFA) 

Underweight (WFA) 

Severe Underweight (WFA) 

Oedema 

Number of SAM cases referred 

n 

- 

126 

31 

76 

31 

393 

198 

339 

145 

7 

17 

 

% 

9 

15.8 

3.9 

9.2 

3.8 

55.6 

28.0 

43.1 

18.4 

0.9 

2.2 

95% C.I 

- 

(13.0 - 19.1) 

(2.7 - 5.5) 

(6.9 - 12.2) 

(2.6 - 5.4) 

(50.1 - 60.9) 

(23.9 - 32.5) 

(38.1 - 48.3) 

(14.9 -22.6) 

- 

- 
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MORTALITY 

 
CDR 
U5DR 
Persons recorded within recall period 
Percentage of children under five 
Total Number of HHs 

n 
67 
24 
4860 
1057 
797 

% 
1.50 
2.44 

- 
21.7 
  - 

95% C.I 
(1.15 -1.96) 
(1.53 - 3.88) 
- 
- 
- 

IMMUNIZATION/VACCINATION 

 

BCG Scars (0-59) months 

 

Vitamin A (6-59) months  

 

Penta Vaccination (2-59) months 

 

Polio Vaccination (0-59) months 

Measles Vaccination (12-59) months 

Deworming (12-59) months 

n 

Yes 

No 

Yes 

No 

With card 

With recall 

Yes 

Yes  

Yes 

No           

% 

78.8  

21.2 

46.4 

53.6 

22.4 

47.5 

84.8 

83.9 

27.7 

72.3                

95% C.I 

(73.3 - 83.4) 

(16.6 - 26.7)  

(37.8 - 55.2) 

(44.8 - 62.2)  

(16.2 - 30.1) 

(39.7 - 55.5)   

(71.3 - 99.3)  

(70.5 - 98.6) 

(21.7 - 38.8) 

(65.2 - 78.3) 

CHILD MORBIDITY 

 

Diarrhoea  

 

ARI  

 

Malaria 

n 

Yes 

No 

Yes 

No 

Yes 

No 

% 

20.6  

79.4  

16.0 

84.0 

41.2 

58.8 

95% C.I 

(16.3 - 25.7) 

(74.3 - 83.7)  

(10.5 - 23 7) 

(76.3 - 89.5)   

(35.1 - 47.7) 

(52.3 - 64.9) 

Infant Young Child Feeding (0-23) Months 

 

Early Initiation of breastfeeding 

Exclusive breastfeeding 

Complimentary food 

Minimum Dietary Diversity 

Minimum Meal Frequency 

Minimum Acceptable Diet 

n 

260 

62 

15 

148 

109 

170 

% 

68.1 

73 

32.6 

42.0 

31.0 

48.3 

95% C.I 

- 

- 

- 

- 

- 

- 

              Maternal Nutritional Status PLW (15-49) 

years 

  

 

Malnourished  (<190mm) 

At risk  (>=190 - <230mm) 

 n 

21  

269 

% 

2.2 

28.4 

95% C.I 

(1.5 - 4.2) 

(23.0 - 32.0) 
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Normal (>= 230mm) 657  69.4 (65.0 - 74.9) 

1.3 SAM and GAM Surveillance Results for 2017, 2019 and 2021 

 

 

Trend of SAM and GAM prevalence from PUI’s SMART surveys of November 2017, December 

2019 and August 2021 (lean season) showing worsening situations in 2021. 

1.4  Recommendations 

 

1.) Prevalence of SAM of 3.9% (2.7 - 5.5, 95% CI) and GAM of 15.8% (13.0 - 19.1), 95% CI) are very 

critical and require more urgent intervention. It shows that deterioration in food supply and 

availability is obvious in the location. These rates are higher than the 2019 SAM and GAM rates 

of 2.0 (0.9 - 4.2 95% CI) and 11.1% (7.7-15.6 95% CI) respectively. Again, these critical rates are 

in keeping with the IPC Acute Malnutrition Analysis of September 2020-August 2021 for 

particularly MMC and Jere. Therefore, more efforts should be put into strengthening available 

community food security and nutrition programs to be able to maintain lower rates of  SAM cases 

for treatment at facilities and scaling up on overall nutrition surveillance strategies.  

2.) Even though, there is currently a strong nutrition program in place for proper management 

of cases of malnutrition with well-trained health professionals and a strong supply chain of 

nutrition supplies, with the current SAM and GAM rates, there is an urgent need to increase food 

support to households with food challenges in the area, as well as cash in-flow, or more 

aggressive food voucher programs to cushion the effects of households suffering from food 

inadequacy. This is especially evident as seen in high success in exclusive breastfeeding but low 

rate of minimum meal frequency and minimum dietary diversity.  

3.) Stunting prevalence is still high at 28.8% (23.9 - 32.5 95% CI) but lower than the previous 

30.4% (25.0 - 36.5 95% CI) showing there was an acute exacerbation of malnutrition in the area 

probably due to effect of COVID-19, there is therefore great need to further intensify the 

activities of the IYCF such as maternal education on appropriate child care practice with unlimited 

window of opportunity by specifically using the platforms of mother to mother groups, and 

mothers attending health facilities for ANC or bringing children for treatment. Overall, there is 

the need to embrace the multi-sector intervention approach to reach out to more maternal 

needs especially by involving more of this women in cash in-flow activities, since the population 

keeps increasing by the day. The integration of other nutrition needs activities to ensure a 
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comprehensive package for prevention such as drastic WASH interventions and aggressive health 

education at the community level is also desirable. 

4.)  With the maternal malnutrition status of women (15-49 years) of 2.1% (1.5 - 4.2) 95% CI being 

severe and 28.4% (23.0 - 32.0) 95% CI at risk, there is an urgent need to also target group of girls 

and women of reproductive age in the nutrition program for both prevention and curative 

services. The Maternal, Infant and Young Child Nutrition services at health centers within the 

Bolori II area should be strengthened. 

5.) There is a similar increase in the rate of U5 Mortality compared to the previous year. This was 

previously 4.36% in 2017.  1.51% in 2019 and now 2.44% (1.53 - 3.88 95% CI). The sudden increase 

may be attributed to the COVID-19 Pandemic and its associated complications characterized by 

the suffering and long hunger period as a result of the series of lockdown. This suggests that 

there is an urgent need in intensifying the level of humanitarian assistance expected in the area. 

Even with this scenario, it is important to also encourage continuous nutritional knowledge and 

good health practices among mothers and caregivers towards their children including the adult 

population. 

6.) Apart from BCG scars ascertained at almost 80%, all the other vaccinations considered were 

low, covered between (50-60) %, especially Deworming and Vitamin A supplementation which 

ought to have been given together, there is therefore a great need to further expand coverage 

and encourage mothers and caregivers to improve on their attitude towards children 

immunization and documentation skill, especially as it pertains to immunization cards and 

records. 

7.) Cases of morbidity considered, recorded between 16% - 42% prevalence which looks relatively 

high. More work needs to be intensified to cater for more of the sick children by creating more 

nutrition and health centre activities within the ward, particularly now that there are reports of 

a rapid growth pattern of the population in Bolori II. PUI, health and nutrition partners should 

educate the community more on good health care seeking behaviours and danger signs for 

childhood illness. 

8.) Presently, 72.9% of the Bolori II children are exclusively breastfed by their care-giver or 

mother as against the 64.6% in the previous study showing progressive increase in knowledge 

and practice, however further work is required to reach out to the remaining 27%, especially by 

enhancing access to communication opportunities for care givers and mothers. It would be nice 

to investigate the reasons why the remaining 27% were not exclusively breastfed perhaps 

through a barrier analysis. The overall improvements as a result of interventions at the level of 

IYCF should be sustained and possibly surpassed, for instance, complementary feeding from 

53.2% to 65.2%, current MDD of 28.5%, MMF from 39.3% to 43.5% and MAD from 19% to 31.8% 

should be improved upon by up-scaling food security interventions. 

9.) Generally, because of the population movements in and out of Bolori II within the last 1-2 

years, there is the need for further care to reach the people, this can be achieved by up-scaling 
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the PUI interventions both in nutrition services, health provisions and other improved livelihood 

gestures within the Bololi II ward and by extension sub-wards. In fact, other complimentary 

needs like WASH interventions which can further strengthen hygiene awareness can also go a 

long way in improving the overall wellbeing of the Bolori II inhabitants especially in the area of 

child morbidity. 

10.) Additionally, beyond the SMART survey, it is recommended, that the extent of coverage in 

the area should be checked via a SQUEAC, to understand barrier to access and the real situation 

in management of malnutrition in the intervention area. Furthermore we strongly recommend a 

barriers analysis to better understand not just those barriers to access care but also to improve 

practice and understand the obstacles around this none improvement as beneficiaries have 

demonstrated sufficient knowledge. This will enhance decision making regarding integrated 

program intervention in the zone. 
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2.0   BACKGROUND INFORMATION 

Borno State is in North-Eastern Nigeria with its capital in Maiduguri. The state came into 

existence in 1976 as a result of the split of the North-Eastern States. Until 1991, it contained what 

is now known as Yobe State. The state is made up of predominantly Kanuri people with other 

smaller ethnic groups such as Lamang, Babur/Bura and Marghi found in the southern part of the 

state. Shuwa Arabs are mainly the descendants of Arab people and is an example of the 

endurance of traditional political institutions in some areas of Africa, where the emirs of the 

former Kanem-Bornu Empire have played a part in the politics of this area for nearly 1,000 years. 

The current Kanemi dynasty gained control of the Borno Emirate in the early 19th century after 

the Fulani jihad of Usman dan Fodio. After Nigerian independence in 1960, Borno remained fairly 

autonomous until the expansion of the number of states in Nigeria to 12 in 1967.  

Recent findings showed that an estimated 7.9 million persons in North East Nigeria were in need 

of urgent humanitarian assistance in the beginning of 2020, out of which 3.7 million were food 

insecure. Measures to contain the spread of COVID-19 outbreak such as lockdown as well as intra 

and inter-states movement restrictions have caused the loss of livelihoods for households who 

depend on daily wages and thus increased the number of food insecure households. Recent 

projections estimate that the number of persons in need of humanitarian assistance may reach 

10.6 million while food insecurity may rise to 7 million in North-East Nigeria in 2021. 

Access to food in Borno State remains the most urgent concern for more than 835,775 individuals, 

this number is expected to increase to 1,380,597 in June-August 2021. Between 45% and 80% of 

households are food insecure (FCS<35), and 96% of food insecure households resort to 

potentially damaging coping strategies (CSI >22).  The “Cadre Harmonisé” of March 2020 

estimates that 1,431,620 persons are in IPC phase 3 (Crisis) and 4 (Emergency). In Maiduguri 

Metropolitan Council (MMC), a study recently conducted by IMPACT estimates that 80% of IDP 

households and 52% of host community households in Maiduguri live in extreme poverty with 

less than 377 Naira (1.04 USD) per day per person, as defined by the National Bureau of Statistics  

(NBS, 2020). The IMPACT study reveals also that 48% of IDP households and 18% of host 

community households reported not having enough money to buy items from the food Survival 

Minimum Expenditure Basket (SMEB). This highlights the fact that these households cannot 

afford the 224 Naira (0.6 USD) per day per person necessary to cover the cost of the average 

daily per capita caloric allowance, as estimated by the NBS in 2020.  

https://en.wikipedia.org/wiki/Six_Geopolitical_Zones_in_Nigeria
https://en.wikipedia.org/wiki/Nigeria
https://en.wikipedia.org/wiki/Maiduguri
https://en.wikipedia.org/wiki/North-Eastern_State
https://en.wikipedia.org/wiki/Yobe_State
https://en.wikipedia.org/wiki/Kanuri_people
https://en.wikipedia.org/wiki/Africa
https://en.wikipedia.org/wiki/Kanem-Bornu_Empire
https://en.wikipedia.org/wiki/Borno_Emirate
https://en.wikipedia.org/wiki/Usman_dan_Fodio
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In Maiduguri MMC, commodity prices are high compared to the rest of Borno State though 

markets are in the process of recovering and becoming more accessible. Recent harvests remain 

substantially below average as conflict and climate change have increasingly impacted the 

cropping season. Recent data highlighted that the impact of flooding, dry spells, as well as conflict 

situations, continue to contribute to impact the population in their capacity to have access to 

land and harvest. Humanitarian assistance remains essential to support the most vulnerable, 

especially during the lean seasons because the level of harvest might not be sufficient to provide 

essential food needs and the children are mostly affected by this phenomenon.    

2.1  Description of the Survey Area 

Bolori II is the largest one of the 15 wards that 

make up Maiduguri Metropolitan Council 

(MMC), Maiduguri is the state capital of Borno 

State which is in the North Eastern  part of 

Nigeria. Bolori II ward is further divided into 9 

sub-wards with Bolori 2 having the largest 

population. Each sub-ward is headed by a 

Bulama. The target population for this survey 

are the inhabitants of Bolori II ward (both the 

IDPs and the host community members). At 

the time of planning this survey, there was no 

sub-ward that was excluded from the 

sampling frame on account of insecurity. 

Hence, all the sub-wards had equal chances of 

being included in the samples that were 

eventually selected randomly for assessment. 

 
Figure 1: Bolori II, MMC Target Area. 

 

2.2  Population of the Survey Area 

According to PUI protection records, about 466 households arrived in Bolori II from Magumeri LGA 

in October 2018, and an estimated 10,000 IDPs during the month of December 2018.   With the on-

going insecurity challenges around MMC, new IDPs continue arriving and also leaving Bolori II, for 

instance, in August 2020 alone, about 1,234 households of new IDPs were recorded in Bolori II. Even 

though relief provision activities are gradually phasing out in Maiduguri, there are still large numbers 

of vulnerable people that depend heavily on humanitarian assistance.  As a result of the exit of both 

Save the Children and Christian Aid from Bolori 3, 5 and 8 sub-wards of Bolori II, PUI have taken over 

these areas within the ongoing integrated strategy. Although, according to the current records from 

the FSL unit of PUI, the official population size of the Bolori inhabitants are still about 451,675 people 

and 61,873 households even though the protection team between January-March, 2021 identified 

about 3,367 new IDPs from Magumeri and Gubio LGAs, it was also observed that the same number 

of IDPs are also leaving the area due to ongoing displacements. With the cost extension duration, 

PUI continued to implement its activities in the aforementioned areas. Currently, PUI is a leading 
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humanitarian actor in Bolori II with integrated intervention; including Primary Healthcare, Nutrition, 

FSL, Protection and Community Outreach activities. 

 

 

 

2.3   Survey Justification 

Recall that in November, 2017, PUI conducted a baseline Nutrition and Mortality SMART survey in 

Bolori II, which gave prevalence rates for GAM and SAM as 12.4% (95%  CI 10.0-15.2) and 2.6% (95% 

CI 1.6-4.1) respectively, while CDR and U5DR were 1.8/10,000pp/day (95% CI 1.03-3.11) and 

4.36/10,000pp/day (95% CI 1.90-9.64) respectively. Thereafter, in December, 2019, another SMART 

survey, still in Bolori II was implemented and it further illustrated the existing difficulties involved in 

meeting the food needs of the vulnerable households living in Bolori II. Although, it showed a slight 

improvement in the prevalence rates under consideration, however, with a threshold of“serious”

prevalence of GAM at 11.1% (CI 7.7-15.6),“Critical”SAM rate at 2.0% (CI 0.9-4.2),“very high 

prevalence  of stunting at 30.4% (CI 25.0-36.5) and underweight at 21.8% (CI 16.9-27.5). Therefore, 

this August, 2021 round of SMART survey, despite the interruption of the COVID-19 pandemic in 

2020, will help PUI and the Borno nutrition cluster to track the current prevalence rates of 

malnutrition, mortality, child health status and the nutritional status of women of reproductive age 

(15-49 years) with focus on PLW in Bolori II. It will also help to ascertain the extent of access to 

treatment, transition and relief, especially for the under-five’s and the PLW. Ultimately, this survey 

will provide current prevalence rates with indications of the trend for Nutrition surveillance and 

check if milestones have been attained or not, as far as overall contributions to the reduction of 

malnutrition through integrated food assistance and nutrition interventions are concerned in the 

area.  

2.4        Survey Objectives 

2.4.1 General Objective  

The overall objective of the survey is to determine the magnitude and severity of malnutrition and 

retrospective mortality rates currently among the under-five children and the general population in 

Bolori-II, Maiduguri Metropolitan Council in Borno state, Nigeria. 

2.4.2   Specific Objectives  

  To estimate the prevalence of acute malnutrition among children 6 to 59 months of age     

using WHZ, MUAC and bilateral oedema. 

  To estimate the prevalence of stunting using HAZ, underweight and overweight using WAZ 

among children 6 to 59 months of age. 
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 To estimate retrospective mortality rates (both crude mortality rates (CMR) and Under-five 

mortality rates (U5MR) in the target population. 

 To estimate retrospective morbidity among children under five years and healthcare seeking 

behaviour among the caregivers of under-five children. 

 To estimate the coverage of measles vaccination among 9-59 months aged children, Vitamin 

A supplementation status among 6-59 months aged children and deworming among 12-59 

months aged. 

 To assess IYCF practices among the households with children under-two years of age in the 

target population. 

 To assess the prevalence of acute malnutrition among women of 15 to 49 years of age using 

MUAC. 

 To draw recommendations for addressing identified gaps to support advocacy, planning, 

decision making and monitoring purposes. 

2.5  Period of the Survey 

PUI, having considered food insecurity as a multi-dimensional issue is consequently addressing it in 

an integrated approach, had also included nutritional interventions and livelihoods-restoration 

components in its activities in Bolori II within the last two years. The organization would therefore 

rely on this survey as a good reference point in aligning its strategies, while tracking the trend of the 

overall nutritional status of the under-five and PLW at this stage of the project in Bolori II, this is 

notwithstanding the survey implementation during post-planting and weeding seasons as shown 

below in the seasonal calendar of Northern Nigeria (Source: FEWS NET 2019). 

 

Figure 2: Seasonal calendar of Northern Nigeria (Source: FEWS NET 2019). 

3.0    Methodology 

3.1    Study Design 

This study employed a cross sectional survey procedure, using a two-stage cluster sampling 

technique based on Probability Proportional to Size (PPS), which is useful in Nutrition and Mortality 

surveys, so as to allow for more representation from villages/wards with larger population sizes. The 
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numbers of inclusion in the survey was kept to an absolute minimum with a view to maximizing 

interview time. The sample sizes were at necessary minimum to ensure minimal acceptable precision 

as per the SMART guidelines. The survey followed the usual methods for measuring MUAC, weight, 

height and age using well trained measurers according to the SMART guideline. All 24 enumerators 

and 4 supervisors were <60 years of age and well kitted to avoid the risk of COVID-19 complications. 

The full SMART assessment, targeted all the 9 sub-wards in Bolori II, with seemingly heterogeneous 

characteristics as shown by the hypothetically estimated population size in table 1, which was 

sourced from the PUI Food Security Surveillance (FSS) unit based on current population knowledge 

of the area. This was however used strictly to enable and ease cluster selections in the planning stage 

of the survey (See Appendix 3). 

Here, we considered a household to comprise a group of people (man, one wife -even if he has more 

than two wives, her children and any of the husband’s relatives) living under the same roof, and 

sharing food from the same pot (WFP). 

Table 1:  Estimated Population of Bolori II by Sub-Wards 

Sub-Ward Household Size Population Size 

Bolori 2 19024 138875 

Bolori 3 12325 89973 

Bolori 5 6725 49093 

Bolori 6 5502 40165 

Bolori 7 3382 24689 

Bolori 8 6210 45333 

Bolori 9 4022 29361 

Bolori 10 3066 22382 

Bolori 11 1617 11804 

Total 61,873 451,675 

Source: PUI-Food Security Surveillance Unit, Maiduguri, Nigeria 

3.2    Sample Size Calculation  

The sample size for the Anthropometric and Mortality surveys were calculated using the ENA for 

SMART software version 2020 (updated 11th Jan, 2020) as indicated in tables 2 and 3 below. 

The sample size (n) for the nutrition component of the survey was calculated based on a prior 

estimated prevalence of 11.1% of Global Acute Malnutrition (GAM), a desired precision of ±3.5% 

and a design effect of 2.3, all the parameters are from the PUI SMART survey of 2019. The resulting 

sample size was 573 households and 775 children 6-59 months. These sample sizes were based on 

26.8% of children under-five years of age, with an expected average of 6.3 (approximately 6) 

members per household and assuming an 11% non-response rate as shown in table 2.  

Theoretically, n is given by: 
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where; 
 
n = required sample size, expressed as number of households, for the KEY indicator, 
t = is a factor to achieve 95% confidence interval  
p= is the estimated value of the indicator/expected prevalence 1.05=factor necessary to raise the 
sample size by 5 % for non-response  
DEFF = design effect  
d= relative desired precision  
pc= proportion of children under five years, and  
hz= average household size (that is, average number of persons per household). 
 

Table 2: Parameters for Anthropometry Data Collection Plan 
Table 3: Parameters for Mortality Data Collection Plan 

Parameters for Mortality Value Assumptions based on context  

 

Parameters for 
Anthropometry 

Value Assumptions 

Estimated Prevalence 
of GAM (%) 

11.1% As per the point estimate of the PUI SMART survey 
implemented in December, 2019. According to the last 
assessment in Bolori II, the estimated prevalence of GAM was 
11.1% (7.7-15.6) 95%CI. Considering that the situation may 
improve based on interventions or may not due to frequent 
displacements. Notice also that the GAM (14.9) of MMC and 
Jere according to IPC Acute Malnutrition Analysis of Sept 2020-
Aug 2021 falls within this range. Hence the point interval 
estimate of 11.1% of the previous GAM by WHZ. This is also in 
line with SMART methodology guideline on minimum sample 
size selections in COVID-19 period. 

± Desired precision  3.5% Based on recommendation of SMART survey guideline. 

Design Effect  2.3 According to December, 2019 PUI SMART survey, DEFF was 
2.31 for GAM by WHZ in Bolori II. But an approximate DEFF 2.3 
is assumed here for planning purposes. 

% Children under-5 26.8% Based on the December, 2019 PUI SMART survey in Bolori II. 

Average HH Size 6.3% Based on the December, 2019 PUI SMART survey in Bolori II.  
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Estimated Death Rate /10,000/day 1.52 Based on the December, 2019 PUI SMART 
survey mortality rate in Bolori II, which was 
1.52 (1.03 - 2.22). 

± Desired precision /10,000/day 0.5 SMART recommendations where death rates 
are higher, say, (> 1.0). As shown by the 
December, 2019 PUI SMART survey mortality 
rate in Bolori II. 

Design Effect  2.3 According to December, 2019 PUI SMART 
survey, DEFF was 2.31 for GAM by WHZ in 
Bolori II. But an approximated DEFF 2.3 is 
assumed here for planning purpose 

Recall Period in days 130 Although, 90 days is usually recommended 
during emergencies but a longer recall period 
gives a more precise mortality rates especially 
when the previous study in the area is over a 
year or 2, hence this 130 days from the last Id 
el Kabir (July, 2020) considers the inclusion 
and exclusion of deadly seasons such as when 
mosquitoes’ breeding takes place especially 
the rainy season. 

Average HH Size 6.3 Based on the December, 2019 PUI SMART 

survey in Bolori II.     

% Non-response Households 11% Based on the December, 2019 PUI SMART 
survey in Bolori II, and this will adequately 
account for the Household’s refusal as well as 
a household exclusion due to COVID-19 
exposure. Data collection is expected to 
commence from 2nd Aug.- 6th Aug, 2021. 
Hence, the midpoint of data collection is 
expected to be on 4th of August, 2021. 

% Non-response 
Households 

11% Based on the December, 2019 PUI SMART survey in Bolori II, 
and this will adequately account for the Household’s refusal as 
well as a household exclusion due to COVID-19 exposure.  

Households to be 
included  

573 Minimum sample size of Households (BSU) as determined using 
ENA for SMART software. 

 Children to be 
included 

775 Minimum sample size for children aged 6-59 months in the 
Households that will be surveyed and as determined using ENA 
for SMART software. 
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Population to be included 4499 This sampled Population is based on the 

calculations made using ENA Software for 

SMART (Jan 11th, 2020 version of ENA). 

Household to be included 802 This household (BSU) to be included is based 

on the calculations made using ENA Software 

for SMART (Jan 11th, 2020 version of ENA). 

 

 

3.3   Number of Households to Visit per Day/Team 

Considering the SMART methodology guidelines, the largest sample size between Anthropometry 

and mortality was used for this survey sampling selection scheme, i.e; the sample size of 802 

households. The number of households enumerated per day was determined with regards to the 

time the teams could possibly spend in the field excluding travel times, other necessary survey 

procedures and break times. See table 4 below for calculations based on this context: 

Table 4: Time table for Household Selection Per day 

Total Time for Entire Work/ 
Level of Effort (LOE) 

8:00AM - 5:30PM 
(9hrs: 30mins) = 570mins 

Time Difference 

Morning debriefing 10 minutes. 570-10 = 560 minutes 

Transportation time to Cluster 

(Round) 

20 minutes. 560-20 = 540 minutes 

Final preparation of  HH listing 20 minutes. 540-20 = 520 minutes 

Break and prayer time 20 minutes. 520-20 = 500 minutes 

Average time taken for Household 

interview 

20 minutes  

Movement time from one eligible 

HH to another/sanitizing the survey 

instruments. 

5 minutes  

Average HH to be visited per cluster 

by one team per day 

(500/25) = 20HHs   

 

1. Approximately 20 households were expected to be visited per day by one team, i.e;  

{802/ [(8 teams)*(5 days)]}. 

 
2. Each team was expected to spend on the average, about 20 minutes in each eligible household, 

excluding movement time to the next household. 

3. Each team was expected to end the day’s enumeration by latest 5:30pm 
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4. There was a provision for the sixth day mop-up in case of any unforeseen challenge.  

The total number of clusters that were enumerated in this survey was at least [(802HHs/20HHs per 

cluster)] = 40.1 Cluster which is rounded up to 40 clusters except for where rejection after recall was 

experienced. Therefore, the 8 survey team surveyed in all, 797 households, with approximately 15-

20 eligible under-five children per cluster for the nutrition component, i.e; [(775 number of under-

five children/40 clusters)]. For the mortality component, between 112-130 persons were included 

in the study for enumeration per cluster, i.e; [(4499/40)] =112.5 thereby achieving up to 4860 for 

the mortality sample size.  

3.4    First Stage Sampling Procedure: Selection of Clusters  

The study population comprised all individuals identified in the 9 settlements (Sub-wards) in Bolori 

II, with their housing pattern traditionally arranged in clusters (Bulamas). 40 clusters were randomly 

selected based on PPS using the table of assigning clusters on ENA for SMART 2020 (Jan 11, version) 

platform. The 9 sub-wards were considered as the Primary Sampling Unit (PSU) while the households 

the Basic Sampling Units (BSU). The selected 40 clusters were based on the list of wards/sub-wards 

gathered over the years by PUI in conjunction with the Bolori II community leaders/key informants 

in the course of the FFS intervention project from 2017-July, 2021. All selected wards were thankfully 

accessible during the survey. At least 15-20 eligible children from the 20 selected households that 

are aged 0-59 months for WFH and 6-59 months for MUAC were included in the survey. The clusters 

generated as Reserved Clusters (RCs) were kept only if 10% or more clusters were not possible to be 

surveyed. In each cluster selected, team members from the PUI Nutrition and FSL unit, together with 

the Bulama in-charge were on ground to provide further information about the ward/cluster. 

 

3.5   Second Stage Sampling Procedure: Household Selection 

Since the arrangement of houses/settlements in most parts of Bolori II are systematic in nature, the 

second stage of sampling which consisted of selecting households within each cluster was based on 

the systematic random selection procedure. Household listing maintained the existing door-to-door 

marking by PUI Food Security and Livelihood (FSL) unit and those used for EPI activities in the area, 

with support from the community leaders (Lawans and Bulamas), four PUI field staff members and 

the survey supervisors. This arrangement served as the sampling frame for the subsequent selection 

of approximately 20 random households per cluster for the nutrition survey, i.e., 775/40. The 

sampling interval (SI) was based on the division of the total number of sampling units in the cluster 

by the number of sampling units to be to surveyed, i.e.; 

SI = 
)20(......

.......

surveyedbetounitssamplingofNumber

clustertheinunitssamplingofnumberTotal
                                                                       (2) 

A random number generator was used to randomly select a start number, between 1 and the 

sampling interval, to identify the first household (A random app downloaded into the mobile phone 

of the team leaders was used as the random number generator and this was demonstrated during 
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the training). The sampling interval (as shown in Appendix 3) was then used to identify all 

subsequent households to be included in the survey. Suppose 44 is the sampling interval and the 

first household to be visited is household number 10, then the second would be 10+44=54, i.e. 

household number 54, so the enumerators sequentially skips 43 houses after house number 10 and 

begin enumeration in house number 54. If there were more than two households in any house 

systematically selected, only two randomly selected households with eligible children were 

measured before proceeding to the next house. The household listing form in (Appendix 9b) was 

used as a control during the field selection.  

Every household was asked for voluntary consent to take part in the survey before they were 

interviewed. All children 0-59 months living in the selected house were included for anthropometric 

measurements, including twins and orphans or unrelated children living with the sampled 

household. Households without this category of children were only assessed for mortality and PLW 

nutritional status. When a selected household was found to comprise one husband and several wives 

with their respective children, the entire household would be enumerated. 

Mortality interview was administered first to the household including any of the head of household’s 

relatives living with them at the time of the survey. Anthropometric measurement for the eligible 

children in that household was then taken and thereafter the IYCF and Women (15-49 years old) 

nutritional status questionnaires were administered respectively using the same cluster as that of 

mortality, but with a specific sample size targeted for the IYCF (See tables 5). If there were no eligible 

children in a household, the enumerator uses the cluster control form to do a summary of the 

enumeration outcome in that household (See Appendix 9a), the enumerators then move to the next 

house. Absent households or households with absent children were revisited once, at the end of the 

day with cluster control form appropriately filled. 

3.6  Retrospective Mortality 

Demography and mortality were assessed for all selected household members, regardless of the 

presence of children. All members of the household were enumerated according to the household 

definition. The mortality component of the survey was based on a 1.52/10000pp/day estimated 

death rate, a precision of  0.5/10000/day, 2.3 design effect and recall period of 130 days (28th 

March, 2021 - 6th August, 2021 (Easter festival - After the last Id el Kabir festival). The resulting 

sample size as obtained from ENA for SMART version 2020 (updated in Jan., 11th 2020) were 4499 

persons or 802 households based on average household size of 6 persons (6.3) with a non-response 

rate of 11% as shown in Table 3. The listing began from the head of the household, the wife/wives, 

all the children to the last child and thereafter the relative(s) of the head of the household or his 

wife that were present at the time of the survey. The Crude Death Rate was calculated by ENA 

Software for SMART using the following formula: 

 



 24 24 

daysinervalstimeervalmidatPopulation

personsdeathsofNumber
CDR

..int.int..

.000,10..




                                                        (3) 

The Under-5 Death Rate was calculated by ENA Software for SMART using the following formula: 

 

daysinervalTimeervalmidatsUofpopulation

sUsUofdeathsofNumber
DRU

..int.int..5..

5.000,105....
5




                                         (4) 

 

3.7  Sample Size Calculation for IYCF 

The IYCF sample size calculation adopted the calculation recommended in Infant Young Child feeding 

Practices-collecting and using data: A step-by-step guide by CARE USA, January 2010. The GNU 

sample size calculator was used with a design effect of 1.5. The estimated prevalence rates for the 

five selected IYCF indicators were adopted from the 2019 Bolori II SMART survey/NNHS of 2018 

survey with a precision of 10%. 

Table 5: IYCF Indicators, there expected Prevalence and Sample Sizes   

Indicators Current 
Prevalence 

Precision Sample Size 

Exclusive Breast feeding 64.6% 10% 88 

Early Initiation of Breastfeeding 34.7% 10% 88 

Minimum dietary diversity 33.6% 10% 86 

Minimum meal frequency 39.3% 10% 92* 

Minimum acceptable diet 19% 10% 60 

 

From the table above, we used the maximum sample size among the five indicators; i.e. 92 and as 
recommended, the maximum value was multiplied by 4, among the four categories of children aged 
0-23; 0-5, 6-11, 12-17 and 18-23. Therefore, the required sample size for the IYCF component was 
368 (92 x 4) children 0-23 months of age. 
 

3.8  Sample Size Calculation for Nutritional Status of Women (15-49 years old) PLW 

All women 15-49 years, including PLW, in the selected households were assessed for nutritional 
status based on MUAC measurement. This aligned with the sample size of the IYCF component of 
the assessment, since the women targeted here were predominantly caregivers of these children 
aged 0-23 months. Low MUAC was recorded for a <190mm measurement. This is also in line with 
the adjustment recommended for minimal sample size selection in the COVID-19 era, in the March 
30th, 2020 briefing number 2(v1) of UNICEF and Global Nutrition Cluster on “Infant and Young Child 
Feeding in the Context of COVID-19”. 
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4.0   Training and Supervision 

This survey was conducted by eight (8) teams of previously-trained enumerators with 4 supervisors. 

Each team was made up of three (3) team members; 1 supervisor for two teams, 1 team leader and 

2 measurers, 4 of the other co-supervisors were members of staff from the PUI Nutrition and; Food 

Security and Livelihood (FSL) units who helped to coordinate access into the clusters. At least one 

(1) member of the team was a female (They were mandated to dress in the cultural dress of the 

people). Meanwhile, a total of 30 prospective enumerators/supervisors from the pool of PUI, 

INTERSOS, SCI and UNICEF experienced SMART survey enumerator/supervisors were invited for re-

training in line with the SMART Interim guidelines of 8th October, 2020 on population level surveys 

and household data collection in humanitarian situation during COVID-19. They all attended a three 

(3) days refresher training in the PUI conference hall (28th - 30th July, 2021), the training dwelt on 

overview of nutrition and mortality survey in the context of COVID-19, age estimation, sampling 

principles, methodology of anthropometric measurements, data collection procedures in a mortality 

survey and their possible biases. A brief welcome address session was anchored by the deputy field 

coordinator in-charge of Programs. Adequate care was taken to ensure that no team member had 

any sign of COVID-19 before and during the survey. All guidelines to prevent the spread of COVID-

19 during and after the training were enforced (See proposed training agenda on appendix 12). 

On the third day of the training, a pre-test/role play together with a standardization test was 

administered with selected caregivers and their under-five children in attendance (see Appendix 2) 

and on the basis of the results, eight (8) teams were formed. All the teams collected data for five 

days in Bolori II, MMC from 2nd – 6th, August, 2021. There was no need for a mop-up day since the 

expected sample size targets were met.  During the survey, each team was closely supervised by a 

trained supervisor, who liaised with the consultant to give feedback from the plausibility checks after 

every day’s enumeration and submit all entered questionnaires to the server. There was daily 

debriefing between the consultant and all team members before proceeding to the field. 

4.1  Data Collection 

The variables of interest such as age, sex, weight, height, oedemas, MUAC, measles and polio 

vaccinations, Vitamin A coverage, presence of ARI and diarrhoea were collected during 

anthropometric measurement. Standardized questionnaires for nutrition and mortality as 

recommended for SMART methodology nutrition and mortality survey, which were coded in ODK 

(Open Data Kit) and formatted on Android smartphone tablets, with one for each team, was used 

for the data collection and electronic entry. Questionnaires for the IYCF, caregiver’s MUAC, 

immunization and child morbidity were also coded alongside the two standard questionnaires. Daily 

data collected by each team were subjected to plausibility checks.  All survey team members were 

provided with face masks and gloves; and all household members who were directly in contact with 

the survey team were encouraged to also wear a face mask before the start of the interview. During 

the interview, the interviewer and respondent maintained a good distance of at least one (1) meter 



 26 26 

apart, even with the face mask. Constant hand washing and hand sanitizing were also strictly 

enforced with the provision of hand sanitizers to all the teams. 

Age: A child’s age in months was determined from the birth date by interviewing the mother or an 

adult member of the household using mainly a local events calendar (see Appendix 10), which was 

available or by using the vaccination card reporting the child birth date if possible.  

Height/Length: The height of a child (0-59 months) was measured bare-headed and barefooted with 

a wooden measuring board and reported with a precision of 0.1cm. Any child who was two years or 

more was measured in the upright position, while those less than two years had their length 

measured in the lying down position.  

Weight: The weight was measured with an electronic scale and reported with a precision of 0.1kg. 

The scale had a 2-in-1 (mother/child) function. Children who could easily stand up were weighed on 

their own. All scales were checked for accuracy each morning before departure, their calibration was 

ensured before each measurement. Infants were measured with their mothers or caregiver and 

thereafter the difference was captured by subtraction. However, children were not measured bare 

body due to cold, but it was ensured that they were not measured with heavy clothing on.  

(Procedure was demonstrated during training as enshrined in the surveyors guideline used for 

training) 

MUAC: Mid-Upper Arm Circumference was measured on the mid-way point of a child’s (6-59 

months) and women’s (15-49 years) left arm using a standard measuring tape with a precision of 

0.1cm and converted to the nearest mm.  

Oedema: Bilateral oedemas was diagnosed if an imprint was observed after 5-seconds pressure with 

the thumb on the dorsum of both feet of an eligible child and was recorded as “yes” or “no”. All 

children with a MUAC smaller than 115mm or presence of bilateral oedemas or WHZ less than -3 Z-

score according to WHO2006 growth standards were referred to the closest OTP by the team leader. 

Any suspected case that required confirmation by multiple team members were judiciously 

confirmed together with the supervisor. 17 SAM cases were discovered on-the-spot and referrals 

consequently issued. 

Measles, Pentavalent, Polio vaccination, BCG Vit. A and Deworming coverage etc.: The child’s 

mother or caregiver was asked if the child has been immunized against any of the disease verbally, 

but evidence of an immunization card was requested to confirm a child’s immunization status and 

both cases were documented.  

For the mortality questionnaire, questions such as the current household members present as at the 

time of the data collection, age of respondents, sex, persons that joined the household within the 

130 days recall period, persons that left the household within the recall period, children that were 

born within the 130 days recall period, and persons that died within the recall period we collected 

were using a standardize questionnaire.  

4.2  Data Quality Assurance 
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Several procedures were used to control data quality throughout the process of the survey, including 

using skilled data collectors trained on standardized training material, as recommended by SMART 

Methodology. Majority of the team members had partaken in at least two SMART surveys within 

the last two years. Standardization test was taken at  the end of training, conducting daily plausibility 

checks on anthropometric data and daily debriefing sessions to provide feedback and any 

adjustments required was done with utmost diligence. Team supervisor/leader undertook proper 

calibrations/disinfection of the survey equipment before proceeding to the field and at intervals 

while in the field, close monitoring, manual checks, use of events calendar for age probing, reference 

forms for concordance in age-for-height measurements and use of cluster control and household 

selection forms for triangulation.  

The consultant shared the survey methodology with the Maiduguri IM-TWG for validation on the 

28th of July, 2021 and work closely with the focal persons in the UNICEF, MoH, PUI Maiduguri Office 

and Headquarter to make sure that the survey ran smoothly after receiving validation to go ahead 

with data collection on the 30th of July, 2021 and final validation on the 3rd of August, 2021. PUI 

provided guidance, technical and logistics support; and feedback.  

Before leaving each community, team leaders made sure they checked for completeness of team 

identification variables including codes and dates on the electronic questionnaires. Survey teams 

meet at the end of every day to share experiences with the consultant. All of these were done taking 

into account the preventive measures of the COVID-19 as recommended in the SMART interim 

guideline of October 8th 2020.  

4.3  Data Processing and Analysis 

Data processing and analysis of the nutrition and mortality questionnaires was done using ENA for 

SMART software version 2020 (updated Jan, 11th 2020) and the results were given based on WHO2006 

growth standards. 7 outlier values were excluded with SMART flags for deviating from the 

normalized curve of growth for both weight-for-height and height-for-age with -3 to 3 for WHZ, -3 

to 3 for HAZ, -3 to 3 for WAZ for the survey population (See figure 3). Age of respondents were 

entered in months for children in anthropometric measurement, while age of respondents were 

entered in years for mortality survey and adult women MUAC. Zero would be entered for ages of 

respondents below one (1) year old. However, all necessary precautions were taken to protect the 

privacy of respondents. Collected data sets were cleaned up and analyzed on ENA for SMART 

software version 2020 (updated on the 11th, Jan., 2020), Excel and SPSS platforms daily; and cleaning 

logs were maintained to track all changes from original raw data. 

4.4  Ethical Consideration 

Several measures were taken to protect confidentiality, observe informed consents, and reduce any 

potential adverse consequence to the participants. Confidentiality was clearly explained, and 

permission gathered from interviewees for filling of their documented responses in the PUI office. 

All household Interviews were conducted in an open space to guarantee confidentiality and avoid 

overcrowding; oral interviews with children directly were avoided by all means because of issues of 
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child consent. Informed consent note which adheres strictly to issues of confidentiality were 

squarely addressed (See sample in Appendix 6). All nominal information would be destroyed upon 

completion of the study. PUI also obtained permission from the nutrition cluster and the MoH 

authorizing the conduct of the SMART survey. Efforts were made to word the questions in such a 

way that respondents will not feel threatened. Every child who was found to be severely 

malnourished were not left unattended to, rather were referred to the nearest OTP for treatment.  

4.5  Report Writing and Plan for the dissemination of the Survey Report 

Preliminary findings were presented to the PUI team at the coordination office and the draft report 

of the findings was then submitted for feedback, with the Nutrition Information Management 

Technical Working Group (NiM-TWG) in copy for comments and feedback, thereafter, the revised 

and final copy of the validated survey reports including recommendations were submitted to PUI (As 

stipulated in Article 4.3 of the service contract). The survey results will be disseminated to all 

relevant audiences at state and national levels to be used for better programming and to serve as a 

baseline for future surveys in similar locations. This survey will be uploaded on the humanitarian 

websites and National Bureau of Statistics (NBS) domains through the nutrition cluster for wide 

access.  

4.6  Limitations of the survey 

Since PUI had been working with the inhabitants of Bolori II since 2017, and have the population and 

overall demographic distribution of the Bolori II inhabitants, with its authenticity and currently 

having been verified by the consultant, this SMART survey planning process relied on the PUI Food 

Security Surveillance data on population distribution which was verified and considered as 

hypothetically good enough for the purpose of cluster selection, even though the entire method and 

process used in generating the data cannot be said to be completely free of bias. However, our 

findings would be representative enough for generalization but should be interpreted with some 

extent of caution. The population size for cluster selection was based on the PUI food distribution 

program in Bolori II households between 2017-2021. Overall, this sampling frame would be used for 

the purpose of sample selection in the humanitarian context. A better and more precise population 

figures of the community from Nigeria population commission will enhance accuracy of population 

estimates in this area and by extension other parts of the North East. 

4.7   Survey Equipment/Consumables 

 12 height boards for measuring children’s height. 

 12 electronic digital weighing scales 

 12 height sticks with 87cm cut-off 

 10 Android tablets with chargers 

 Sufficient Number Child/Adult’s MUAC tapes in mm 

 30 referral form  
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 Sufficient hand Gloves for all team members 

 Sufficient face mask for all team members (each team member should be able to change at 

least twice per day) 

 Sufficient face mask for household members who do not have any. 

 Sufficient hand sanitizers (60% alcohol based) 

 Sufficient supply of disinfectants (70% alcohol based) 

 Sufficient supply of safety bags for disposal of used PPEs 

 

4.8 Survey Protocol Validation 

The survey protocol was submitted to the Nutrition in Emergency Sector/Information Management 

Technical Working Group for approval/validation on the 28th of July, 2021; and after feedbacks were 

received and incorporated from PUI technical team in Maiduguri office and HQ. The protocol was 

eventually validated on the 30th of July, 2021 having not seen any critical issue with the proposal. 

Consequently, data collection commenced as planned on the 2nd of August, 2021.  

5.0 Survey Result 

In this section, we present the survey result and findings. Recall that data collection exercise was 

carried out between the 2nd - 6th of August 2021 after the survey protocol was approved by the 

Nutrition Cluster. The table below gives the details of sample size planned and percentage 

subsequently surveyed/covered.  

Table 6: Percentage of households and sampled inclusion in the survey   

 

 

5.0.1 Results Anthropometry 

All the prevalence rates considered in this survey were based on the exclusion of z-scores from 

observed mean SMART flags: WHZ -3 to 3; HAZ -3 to 3; and WAZ -3 to 3. Table 7 shows that the sex 

distribution is even, as corroborated  in figure 3, where  the two sex curves mimics the normal curve, 

hence devoid of negative nor positive skewness with an overall sex ratio: p-value = 0.507 (boys and 

girls equally represented). Prevalence of acute malnutrition based on weight-for-height z-scores 

Indicators   Planned Achieved  Percentage (%) 

Number of Sampled clusters  40 40 100% 

Number of Households for Nutrition 573 790 137% 

Number of children to be included for 

Nutrition 

775 799 103% 

Number of Households for Mortality 802 797 99% 

Mortality Population   4499 4860 108% 

Children 0-23 months for IYCF sample 368 382 104% 
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(and/or oedema) in table 8 gave GAM rate to be 15.8% and SAM rate to be 3.9% which indicates a 

critical threshold. The same is the case in terms of GAM and SAM rates for boys and that of girls. 

However, prevalence of oedema is presently 0.9%, with n=7 as against the 0.3% in the previous survey, 

an indication that cases of oedema exist now more than it was before the COVID-19 pandemic, hence 

more detailed attention needs to be paid on the nutritional needs of the under-fives. 

 

 

 

Table 7: Distribution of Age and Sex of Sample   

 Boys  Girls  Total  Ratio 

AGE (mo) no. % no. % no. % Boy:girl 

6-17  97 48.7 102 51.3 199 24.2 1.0 

18-29  94 50.8 91 49.2 185 22.5 1.0 

30-41  101 46.8 115 53.2 216 26.3 0.9 

42-53  89 47.8 97 52.2 186 22.7 0.9 

54-59  20 57.1 15 42.9 35 4.3 1.3 

Total  401 48.8 420 51.2 821 100.0 1.0 

 

The surveyed sample of children 6-59 months was 821 with 22 out of range. The distribution as dis-

aggregated by age and sex are presented in Table 7 above. The overall sex ratio (male/female) 1.0, 

indicating a sample with equal representation of boys and girls with a slight excess of girls. The exact 

birth date was not possible to determine (through proper documents) for over 88% of the children; 

only less than 12% of the surveyed children had documentation of evidence of their exact date of 

birth. This may have compromised the quality of the age determination to some extent, and 

therefore may have impacted the estimation of the stunting and underweight prevalence as well. 

 

Figure 3: Gaussian distribution Curve for Sex of children (WFH). 

 

As collaborated from table 7, figure 3 shows the normal distribution curve of the WFH z-score (in 

red and blue) which mimics the WHO standards normal curve (in green), with a mean of -0.82 and a 

standard deviation of curve 1.06.  
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5.1 Prevalence of acute malnutrition based on weight-for-height z-scores (and/or oedema) and  

by sex 
 

Usually, Weight for Height (WHZ) or mid-upper arm circumference (MUAC), in addition to bilateral 

pitting oedema presence effectively measures acute malnutrition by WHO/UNICEF Statement 2009. 

The WHZ based index is largely used as a nutritional or anthropometric index, the MUAC based index 

has a closer relation to infant and child mortality. However, children with oedema are most often 

classified as suffering from severe acute malnutrition (SAM), regardless of their MUAC and WHZ 

values. Therefore, acute malnutrition in children 6 to 59 months can be either moderate or severe. 

SAM is a very important indicator because it is the most dangerous form of malnutrition and it is 

closely linked to mortality risk. According to WHO and UNICEF Joint Statement, a child with severe 

acute malnutrition (WHZ <-3; and/or MUAC<115mm and/or bilateral oedema) has 9-fold increased 

risk of death compared to a child who do not suffer from acute malnutrition. 
 

Table 8: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or oedema)  

and by sex 

 All 
n = 799 

Boys 
n = 389 

Girls 
n = 410 

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

(126) 15.8 % 
(13.0 - 19.1 

95% C.I.) 

(73) 18.8 % 
(15.1 - 23.0 

95% C.I.) 

(53) 12.9 % 
(9.3 - 17.7 
95% C.I.) 

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

(95) 11.9 % 
(9.4 - 15.0 
95% C.I.) 

(53) 13.6 % 
(10.4 - 17.7 

95% C.I.) 

(42) 10.2 % 
(6.9 - 14.9 
95% C.I.) 

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

(31) 3.9 % 
(2.7 - 5.5 
95% C.I.) 

(20) 5.1 % 
(3.3 - 7.9 
95% C.I.) 

(11) 2.7 % 
(1.6 - 4.6 
95% C.I.) 

 

The prevalence of GAM as per WHZ among children 6-59 months in Bolori II was 15.8% (13.0 - 19.1 

95% C.I.) as presented in Table 8 above and was categorized as critical. This prevalence seems slightly 

higher in boys than girls but difference is not statistically significant (P-value = 0.0613). The 

prevalence of SAM as per WHZ among children 6-59 months was 3.9% (2.7 – 5.5 95% C.I.) which is 

quite critical. However, the difference between the previous GAM and SAM of 2019 and the rates 

now also not statistically significant with p-values of 0.3648 and 0.4341 respectively. 
 

Table 9: Distribution of acute malnutrition and oedema based on weight-for-height z-scores 

 <-3 z-score >=-3 z-score 

Oedema present  Marasmic kwashiorkor. 0 
(0.0 %) 

Kwashiorkor. 7 
(0.9 %) 

Oedema absent  Marasmic 
No. 37 

Not severely malnourished. 
777 
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(4.5 %) (94.6 %) 

 

The table 9 above shows that there are 7 (0.9%) cases of bilateral oedema identified during this 

survey indexed by WFH. Unlike WFH z-score, oedema does not exclude any outliers from the 

denominator, hence; all 821 children were included in the table.  

 

 

5.2 Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and by sex 
 

Ideally, classifying children’s nutritional status using MUAC criteria in combination with bilateral 

oedema is useful in diagnosis of SAM and referral into CMAM program. MUAC is preferred in 

screening of malnourished cases to WHZ because of its simplicity. The MUAC tapes (either in cm or 

mm) are easier to carry than the scales and easier to use for measuring children at community level.  
 

Table 10: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema)  

and by sex 

 All 
n = 825 

Boys 
n = 402 

Girls 
n = 423 

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

(76) 9.2 % 
(6.9 - 12.2 
95% C.I.) 

(31) 7.7 % 
(5.6 - 10.5 
95% C.I.) 

(45) 10.6 % 
(7.4 - 15.0 
95% C.I.) 

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

(45) 5.5 % 
(3.9 - 7.6 
95% C.I.) 

(18) 4.5 % 
(2.7 - 7.3 
95% C.I.) 

(27) 6.4 % 
(4.1 - 9.7 
95% C.I.) 

Prevalence of severe malnutrition  
(< 115 mm and/or oedema)  

(31) 3.8 % 
(2.6 - 5.4 
95% C.I.) 

(13) 3.2 % 
(1.9 - 5.4 
95% C.I.) 

(18) 4.3 % 
(2.7 - 6.8 
95% C.I.) 

 

As presented in Table 10 above and figure 4 below, the prevalence of GAM as per MUAC among 

children 6-59 months in Bolori II is 9.2% (6.9-12.2 95% CI) and that of SAM was 3.8% (2.6-5.4 95% 

CI) and the difference in current GAM and SAM rates for boys and girls are not statistically 

significant with p-values of 0.4978 and 0.6879 respectively.   
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 Figure 4:  Cumulative distribution for MUAC (0-59) for all and aggregated by sex 

 

The study revealed that the prevalence rate for GAM among the girls is higher than that for boys, 

this is also applicable in the SAM cases based on MUAC. Incidentally, this same scenario played out 

in the December 2019 survey, however, many surveys have shown how MUAC is more sensitive 

towards detecting cases among females than male children belonging to the younger age category 

(6-29) months, they are mostly identified by MUAC as compared to the older age category (30-59) 

months. 

Table 11: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) by severity 

and Age 

 Severe 
wasting 

(< 115 mm) 

Moderate wasting  
(>= 115 mm and < 

125 mm) 

Normal 
(> = 125 mm ) 

Oedema 

Age (mo) Total no. No. % No. % No. % No. % 

6-17 199 12 6.0 28 14.1 159 79.9 1 0.5 

18-29 185 4 2.2 11 5.9 170 91.9 2 1.1 

30-41 216 4 1.9 5 2.3 207 95.8 2 0.9 

42-53 186 0 0.0 1 0.5 185 99.5 2 1.1 

54-59 35 0 0.0 0 0.0 35 100.0 0 0.0 

Total 821 20 2.4 45 5.5 756 92.1 7 0.9 
 

When dis-aggregated by age group, 6-17 months had the highest MAM and SAM, as shown in 

Table 11. The older age groups 42-53 and 54-59 months had no SAM cases. The younger age 

groups (6-29) were statistically more vulnerable to acute malnutrition compared to older groups 

(30-59) as per the MUAC criteria (p-value < 0.05). 
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Figure 5:  Percentage of Malnutrition based on MUAC (0-59) by age and cluster 

 

Figure 5 shows that MUAC is more sensitive towards detecting cases among children belonging to 

the younger age category (6-41) months and the trend of mean MUAC within clusters, with children 

in cluster 13 and 6 having the highest and lowest mean MUACs respectively. 

 

5.3 Combined GAM and SAM based on WHZ and MUAC cut off's (and/or oedema) 

  

Obtaining the prevalence of GAM and SAM based on the combined WHZ and MUAC cut off's (and/or 

oedema) is the best way to estimate the actual caseload as many cases cannot be identified by one 

criterion only.  

 

 

 

Table 12: Detailed numbers for combined GAM and SAM 
 

 

As shown in Table 12 above, by using all the criteria, i.e;  WHZ , MUAC, combined MUAC and WHZ 

and/or Oedema, the GAM rate was found to be 169 (20.5%) with the SAM rate of 52 (6.3%). 

Meanwhile, about 15.4% of the GAM rate (26/169) and 5.8% of the SAM (3/52) cases were detected 

with both WHZ and MUAC criteria. This gives an indication that there is a great need for the use of 

combined methods for case detection and admission criterion.  

 

5.4 Prevalence of underweight based on weight-for-age z-scores by sex (0-59) 

Criteria GAM Prevalence  SAM Prevalence  

no. % no. % 

MUAC Criterion alone 43 5.2 21 2.5 

WHZ Criterion alone 93 11.3 21 2.5 

Both MUAC and WHZ Criteria 26 3.2 3 0.4 

Oedema 7 0.8 7 0.8 

Total 169 20.5 52 6.3 
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As presented in Table 12 below, the prevalence of underweight as per WAZ among children 6-59 

months in Bolori II was 43.1% (38.1-48.3)%, 95% CI, therefore, according to WHO severity thresholds 

(<10 low, 10-<20 medium, 20-<30 high and 30≥ Very high) this prevalence is categorized “very high” 

while the prevalence of severe underweight as per WAZ among children 6-59 months was 18.4% 

(14.9 - 22.6)%, 95% CI, this is categorized as medium.  

 

Table 13: Prevalence of underweight based on weight-for-age z-scores by sex (6-59) 
 

 All 
n = 786 

Boys 
n = 378 

Girls 
n = 408 

Prevalence of underweight 
(<-2 z-score) 

(339) 43.1 % 
(38.1 - 48.3 

95% C.I.) 

(169) 44.7 % 
(39.4 - 50.1 

95% C.I.) 

(170) 41.7 % 
(35.2 - 48.5 

95% C.I.) 

Prevalence of moderate 
underweight 
(<-2 z-score and >=-3 z-score)  

(194) 24.7 % 
(21.1 - 28.7 

95% C.I.) 

(96) 25.4 % 
(20.8 - 30.6 

95% C.I.) 

(98) 24.0 % 
(19.2 - 29.6 

95% C.I.) 

Prevalence of severe underweight 
(<-3 z-score)  

(145) 18.4 % 
(14.9 - 22.6 

95% C.I.) 

(73) 19.3 % 
(15.3 - 24.1 

95% C.I.) 

(72) 17.6 % 
(12.6 - 24.1 

95% C.I.) 

 

   
Figure 6:  Distribution of WAZ compared to the WHO Reference curve and WAZ sample by Age  

 

The WAZ distribution curve (in red) as compared to the WHO 2006 reference WAZ distribution curve 

(in green) as presented in figure 6 above demonstrates a downward shift to the left, suggesting a 

medium under-weighted population in comparison to the normal population. Further analysis 

suggests that linear underweight is at its highest in the group of children aged 54-59 months as 

shown in figure 5. 

  

5.5 Prevalence of stunting based on height-for-age z-scores and by sex (6-59) 

The prevalence of stunting as per HAZ among children 6-59 months in Bolori II ward was 55.6% (50.1-

60.9), 95% CI, and severe stunting was 28.0% (23.9 - 32.5), 95% CI as presented in Table 13 below. 
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According to UNICEF-WHO prevalence thresholds, this prevalence was categorized as “Very High”. 

This prevalence seems slightly higher in boys than girls but it is not statistically significant for 

instance, the difference in prevalence of stunting for boys and girls is statistically insignificant with 

p-value of 0.7400 while that of severe stunting is also statistically insignificant with p-value 0.8622. 

 
Table 14: Prevalence of stunting based on height-for-age z-scores and by sex (6-59) 
 

 All 
n = 707 

Boys 
n = 338 

Girls 
n = 369 

Prevalence of stunting 
(<-2 z-score) 

(393) 55.6 % 
(50.1 - 60.9 

95% C.I.) 

(194) 57.4 % 
(50.3 - 64.2 

95% C.I.) 

(199) 53.9 % 
(47.9 - 59.8 

95% C.I.) 

Prevalence of moderate stunting 
(<-2 z-score and >=-3 z-score)  

(195) 27.6 % 
(23.6 - 31.9 

95% C.I.) 

(97) 28.7 % 
(24.1 - 33.7 

95% C.I.) 

(98) 26.6 % 
(21.9 - 31.9 

95% C.I.) 

Prevalence of severe stunting 
(<-3 z-score)  

(198) 28.0 % 
(23.9 - 32.5 

95% C.I.) 

(97) 28.7 % 
(23.4 - 34.7 

95% C.I.) 

(101) 27.4 % 
(22.2 - 33.2 

95% C.I.) 

 
 

   
Figure 7:  Distribution of HAZ compared to the WHO Reference curve and WAZ sample by Age  
 
The HAZ distribution curve (in red) as compared to the WHO 2006 reference HAZ distribution curve 
(in green) as presented in Figure 7 above demonstrates a shift to the left, suggesting a very stunted 
population in comparison to the normal population. Further analysis suggests that linear severe 
growth retardation is at its highest in the group of children aged 54-59 months as shown  
 
Table 15: Mean z-scores, Design Effects and excluded subjects  
 

Indicator n Mean z-
scores ± SD 

Design Effect 
(z-score < -2) 

z-scores not 
available* 

z-scores out of 
range 

Weight-for-Height 792 -0.82±1.06 1.44 11 22 
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Weight-for-Age 786 -1.83±1.21 2.07 7 32 

Height-for-Age 707 -2.13±1.40 2.07 2 116 

* contains for WHZ and WAZ the children with edema. 

From table 15 above, one can clearly see that the standard deviation when indexed by WFH is 

smaller than the other two, i.e. WFA and HFA, hence more efficient among the three indicators 

compared here. 

 

5.0.2 Mortality Results  

Mortality data collection was carried out first before the anthropometric measurements and every 

member in a selected household were enumerated. The Tables below give a summary of the 

mortality rates and statistics of the sampled population. The crude mortality and the under-5 

mortality rates were calculated based on a recall period of 130 days. Apparently, even with the 

obvious movement in the Bolori II population, the CMR dropped slightly from the previous 1.52 (95% 

CI 1.03-2.22) deaths per 10,000 of the population per day to 1.50 (95% CI 1.15-1.96) deaths per 

10,000. Meanwhile, the U5MR increased from the previous 1.51 (95% CI 0.72-3.12) deaths per 

10,000 of the population per day to 2.44 (95% CI 1.53-3.88) deaths per 10,000 of the population per 

day.  However, this increase is statistically not significant with a p-value of 0.6398. This increase may 

be attributed to the non-availability of enough food during the lean season and cumulative adverse 

effects the U5’s may have suffered during the COVID-19 pandemic. Tables below further give a 

summary statistics of the mortality result. This change even though not statistically significant is such 

that the U5MR and CMR of above 1 per 10,000 persons per day is an indication of emergency 

thresholds; as per the SPHERE and WHO standards. This can be addressed by improving on the 

overall healthcare system in the area at both Governmental and humanitarian levels. 

Table 16: Crude Mortality and Under-5 Mortality Rates 

 

 

 

 
 

 

Death Rates 

Category Rate (95% CI) Design Effect 

CMR 1.50 (1.15-1.96) 1.19 

U5MR 2.44 (1.53 - 3.88) 1.30 
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Figure 8: Population Pyramid 

Table 17: Summary Statistics of respondents 

 

Individual Results of Death Rates: 

Number of persons recorded within recall period 4860 

Percentage of children under five 21.7 

Mean household size 6.5 

Total number of deaths during the recall period 67 

Total number of deaths during the recall period <5 years old 24 

Total number of HHs 797 

% of non-response households 11 

 

Table 17 above gives a summary statistics of respondents enumerated for the mortality 

component of the survey. 
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5.0.3 Child Vaccination 

The morbidity of children in the population was assessed during the survey period by directly 

interviewing the child’s mother or the care giver and this was based on a two weeks period prior to 

data collection day. A total of n=825 children (0-59) months were assessed through their care-givers. 

78.8% (73.3-83.4) 95% CI of children were found to have the BCG scars while only 21.2% do not have 

the scars, an indication that about 21% of the under 5 population in Bolori II needs to be further 

targeted for BCG vaccination. This was the same situation during the last survey of 2021. Again, only 

about 46.4% (37.8 - 55.2) 95% CI of those (6-59) months old had received Vitamin A supplement 

within the last six months. 

Penta vaccination was able to cover 69.9% (55.9 - 85.5) 95% CI of the children population in the age 

bracket of (3-59) months. Comparing this with the situation in 2019, a 9.5% difference is recorded 

indicating a statistically not significant difference. There is therefore, the need for further access to 

be granted and enlightenment enhanced for especially those who have not received and those 

without the knowledge of on-going intervention. 

Polio coverage among the (0-59) months old children have the highest rate of prevalence of 84.8% 

(71.3 - 99.3) 95%. However, knowledge level of the vaccine in the area is high with just a small 

population not knowing whether they have received the vaccine or not.  

Measles vaccination coverage among the (12-59) months old have the prevalence of about 83.9% 

(70.5 - 98.6) 95% CI, a clear improvement when compared with the 75.7% (54.3 – 95.0) 95% CI rates 

of the last survey December, 2019.  

Deworming coverage among the (12-59) month old children was found to be below 50%. Hence, 

about 79.4% (74.3 - 83.7) 95% CI of the children in Bolori II have not received deworming tablet 

within the last two weeks with only 20.6% (16.3 - 25.7) 95% CI having received. Therefore, the need 

to intensify campaign should be paramount. See the table  below for further details. 

 
Table 18: Summary Statistics of Child Immunization Trends in Bolori II (0-59) 

 

 

 

 

 

 

S/N 
 

Immunization  
Cases 

Category 

 

Prevalence 
Rates 

95% Confidence 
Interval (CI) 

1. BCG Scars (0-59) 
months 

Yes 78.8 % (73.3 - 83.4) 

No 21.2 % (16.6 - 26.7) 

2. Vitamin A 
(6-59) months 

Yes 46.4 % (37.8 - 55.2) 

No 53.6 % (44.8 - 62.2) 

3. Penta Vaccination 
(3-59) months 

Yes with Card 22.4 % (16.2 - 30.1) 

Yes with recall 47.5 % (39.7 - 55.5) 
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5.0.4 

Child 

Morbidity and Common Illness 

Child illness among the (0-59) months children were considered for all the 825 children sampled. 

20.6% (16.3 - 25.7) 95% CI of the children in Bolori II had Diarrhoea in the last two weeks preceding 

the survey day, 16.0% (10.5 - 23.7) 95% CI had episodes of Acute Respiratory Infection (ARI) in one 

form or the other, while about 41.2% ( 35.1 - 47.7) 95% CI of the population had Malaria.  

Table 19: Child Morbidity Trends in Bolori II (0-59) 

 

 

 

 

 

 

 

 

 

 

 
Figure 9: Comparing 2019 and 2021 Child Morbidity Prevalence in Bolori II   

 

Figure 9 above shows that the prevalence rates of Diarrhoea and ARI slightly dropped from their 

previous prevalence in 2019, for instance, Diarrhoea prevalence dropped from 29.7% to 20.6% while 

that of Acute Respiratory Infection (ARI) dropped from 22.9% to 16%, thus indicating some level of 

improvement. Incidentally, the prevalence of Malaria/Fever increased from 33.4% to 41.2%, this may 

be attributed to seasonal variation and concentration of mosquitoes as a result of the rain. This high 
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Diarrhoea ARI Fever/Malaria

2019 2021

4. Polio Vaccination 
(0-59) months 

Yes with Card 21.3 % (15.4 - 28.8)   

Yes with recall 63.5 % (55.9 - 70.3)   

5. Measles Vaccination 
(12-59) months 

Yes with Card 22.8 % (16.2 - 31.2)   

Yes with recall 61.1 % (54.3 - 67.4)   

6 Deworming  
(12-59) months 

Yes 27.7 % (21.7 - 38.8) 

No 72.3 % (65.2 - 78.3)  

Morbidity 
Cases 

Category 

 

Prevalence 
Rates 

95% C.I 

Diarrhoea 
Yes 20.6%  (16.3 - 25.7) 

No 79.4 % (74.3 - 83.7)  

ARI 
Yes 16.0%  (10.5 - 23.7) 

No 84.0 % (76.3 - 89.5) 

Malaria 
Yes 41.2%  ( 35.1 - 47.7) 

No 58.8% (52.3 - 64.9)  
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prevalence was also reported in the IPC Acute Malnutrition Analysis Report of North East Nigeria, 

September 2020-August 2021[7].  

6.0 Infant Young Child Feeding (IYCF) Practices  

The sampled group for the IYCF is the children (0-23) months within the Bolori II population at the time 

of the survey. Information about them was gathered from their mothers or care giver, as the case may 

be. Only 68.1% of the children in Bolori II were initiated into early breastfeeding at least within the first 

one hour of birth. There is the need therefore to intensify campaign on the need for mothers to adhere 

strictly to this norm for maximum benefit. See the table and figure below. 

 

6.0.1 Early Initiation of Breastfeeding 

The early initiation of breastfeeding which is usually attained by putting newborns to the breast within 

the first hour of life – is critical to newborn survival and to establishing breastfeeding over the long 

term. When breastfeeding is delayed after birth, the consequences can be life-threatening and the 

longer newborns are left without being breastfed, the greater the risk. It helps the baby to obtain a 

colostrum which serves as the first anti-bodies which keeps the baby healthy.  

 

Table 20: Early Initiation of Breastfeeding 

How long after delivery was child put 
to the breast/nipple? Number of Children Percentage (%) 

1-24 hours 97 25.4% 

Don’t Know 13 3.4% 

Less than 1 hour 260 68.1% 

More than 24 hours 12 3.1% 

Grand Total 382 100.0% 

 

 
Figure 10: Early Initiation of Breastfeeding 

Table 20 and figure 10 above shows that 68.1% of the children in Bolori II were initiated into early 

breastfeeding at least within the first one hour of birth as against the 34.7% that were initiated in 
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2019, hence a statistically significant improvement with a p-value of 0.0009. Currently, only 25.4% 

were initiated after 1 hour up to 24 hours as against the 43.7% in 2019, indicating a 18.3% drop 

which is statistically significant with a p-value of 0.0277 in this category and 3.1% doing so after 24 

hours as against the 17.2% in 2019. Overall, there is therefore, the need to intensify campaign and 

advocacy, so that all mothers/caregiver should adhere strictly to the norm of initiating breastfeeding 

within the first 1 hour of birth for maximum benefit both to the child, his immediate family and 

community at large.  

6.0.2 Exclusive Breastfeeding 

Exclusive breastfeeding (EBF) is the proportion of infants 0–5 months of age, who are fed exclusively 

with breast milk. Specifically, to be exclusively breastfed implies that no other food or drink, not even 

water, except breast milk (including milk from a milk bank or wet nurse) is given to the child for the 

first 6 months of life, but it may allow the infant to receive ORS, drops and syrups (vitamins, minerals 

and medicines). Exclusively breastfed child is 14 times less likely to die in the first six months than a 

non-breastfed child, and breastfeeding drastically reduces the chances of deaths from acute 

respiratory infection (ARI) and diarrhea, two major child killers [8]. 

Table 21: Exclusive Breastfeeding 

Did child drink any of the following liquids yesterday during the 

day or at night?  Water, sugar water, fruit juice/coconut water, 

container or powdered milk, curd, infant/baby formula? 

Number of 

Children  
Percentage (%) 

Don’t Know 1 1.2% 

No 62 72.9% 

Yes 22 25.9% 

Grand Total 85 100.0% 

 

 

 
Figure 11: Exclusive Breastfeeding 

This survey targeted children (0-5.9) in capturing exclusively breastfeeding among infants, i.e., below 

6 months in the selected households, their mothers/caregivers were asked, if they were breastfeeding 

the child presently. Thereafter, they were asked if the baby was breastfed exclusively or was given 

No, 73%

Yes, 26%

Don't Know, 1.2%
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anything else to drink or to eat, including any semi-solid food during the previous day and night. The 

data shows that 72.9%  children (n=62) under six months old were being breastfed and did not receive 

any food or drinks other than breast-milk in past 24 hours as against the 64.6% in 2019 survey in the 

same area. There is clearly an 8.3% improvement in the exclusive breastfeeding trend in Bolori II, even 

though this improvement is not statistically significant with a p-value of 0.4591, there is great need to 

sustain the improvement.  

6.0.3 Introduction to Complimentary food: solid, semi-solid or soft food (6-8.9) months 

The moment a child turns 6 months of age, breast-milk alone is no longer sufficient to meet the 

nutritional requirements of the infant and hence it becomes necessary to introduce and initiate 

some age-specific complementary feeding to enhance their overall growth. This initiation has to be 

timely, nutritious (quantity-wise and quality-wise), safe and with the right consistency and 

frequency. In order to capture this category of feeding, infants who were (6-8.9) months, i.e., below 

9 months old at the time of the study were targeted. Their mothers/caregivers were asked if they 

fed the infants with soft/semi-solid food during the previous day.  

Table 22: Complimentary food: solid, semi-solid or soft food (6-8.9) months 

Did child receive any soft/semi-solid/solid 

food yesterday during the day or at night? 

Number of 

Children   
Percentage (%) 

Don’t Know 1 2.2% 

No 30 65.2% 

Yes 15 32.6% 

Grand Total 46 100.0% 

 

 
Figure 12: Complimentary food: solid, semi-solid or soft food (6-8.9) months 

Table 22 and figure 12 above shows that from the selected households, 65.2% with n = 30 infants 

received soft/semi-solid food during the previous day, implying that 65.2% children were initiated 

to complementary feeding as against the 53.2% in 2019 study. Therefore, more than half of the 

children were introduced to complimentary feeding by their mothers or care-giver on the right time. 

Clearly, this study reveals a more than 10% improvement in the trend of complimentary feeding in 

33%

65%
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Bolori II when compared with the situation in 2019, even though, this improvement is not statistically 

significant, there is need for it to be further improved upon.  

6.0.4 Minimum Dietary Diversity (6-23.9) months 
 

This refers to the percentage of children 6–23 months of age who consumed foods and beverages 
from at least five out of eight defined food groups during the previous day. WHO/UNICEF guiding 
principles for feeding the breastfed child and non-breastfed child recommend that children aged 6–
23 months be fed a variety of foods to ensure that nutrient needs are met. Food group diversity is 
associated with improved linear growth in young children. A diet lacking in diversity can increase the 
risk of micro-nutrient deficiencies, which may have a damaging effect on children’s physical and 
cognitive development. One study found that little or no consumption of nutrient-dense foods such 
as eggs, dairy products, fruits and vegetables between six months and 23 months of age was 
associated with stunting [9].  

Table 23: Minimum Dietary Diversity (6-23.9) months 

 

 

 

 

 

 

 

 

 

 

Minimum Dietary Diversity (6-23.9) months 

Category of Dietary Diversity 
Number of 

Children 

Percentage 

(%) 

0 - Food Group 126 35.8% 

1 - Food Group 15 4.3% 

2 - Food Group 31 8.8% 

3 - Food Group 32 9.1% 

4 - Food Group 48 13.6% 

5 - Food Group 33 9.4% 

6 - Food Group 21 6.0% 

7 - Food Group 24 6.8% 

8 - Above 22 6.3% 

Grand Total 352 100.0% 
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Figure 13: Minimum Dietary Diversity (6-23.9) months 
 

Among the sampled population, 100 (28.5%) of those in the age category of (6-23.9) months old 

consumed at least five out of eight defined food groups during the previous day, while 126 (35.8%) 

where found not to have met the minimum requirement for dietary diversity and did  not receive 

food from any food groups at all, with another 126 (35.8%) found not to have also met the minimum 

requirement for dietary diversity and only received food from between 1-4 food group. See Table 

23 and figure 13 above. 

6.0.5 Minimum Meal Frequency (MMF) 6-23 months children 
 

WHO guiding principles for feeding the breastfed child recommend that breastfed infants aged 6–8 
months be provided complementary foods 2–3 times per day and breastfed children aged 9–23 
months be provided complementary foods 3–4 times per day with additional nutritious snacks 
offered 1–2 times per day. Guiding principles on feeding the non-breastfed child increase that 
recommendation to 4–5 meals per day for non-breastfed children. Feeding meals/snacks less 
frequently than recommended can compromise total energy and micro-nutrient intake, which in 
turn may cause growth faltering, stunting and micro-nutrient deficiencies. Therefore, the percentage 
of children 6–23 months of age who consumed solid, semi-solid or soft foods (but also including milk 
feeds for non-breastfed children) at least the minimum number of times during the previous day 
constitute to what is referred to as minimum meal frequency [9].  
 
Table 24: Minimum Meal Frequency (MMF) 6-23 months children 

Minimum Meal Frequency 6 - 23 Months Number of Children  Percentage (%) 

2 times for breastfed infants 6 - 8 months 15 4.3% 

3 times for breastfed children 9 - 23 months  109 31.0% 

4 times for non-breastfed children 6–23 months 30 8.5% 

Less than 2 times for breastfed infants 6–8 months 30 8.5% 

Less than 3 times for breastfed children 9–23 months 98 27.8% 

Less than 4 times for non-breastfed children 6–23 months 70 19.9% 

Grand Total 352 100.00% 
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Figure 14: Minimum Meal Frequency (MMF) 6-23 month’s children 

 

Among the 352 sample population included in the analysis, only 154 children (43.5%) had adequate 

meal frequency for their age group as against the 39.3% children that had in 2019 survey. This gives 

an indication of a 4.2% increase in the MMF rate when compared with the 2019 rate. Although, this 

slight improvement is not statistically significant (p-value > 0.05) but needs to be improved upon 

further. See Table 24 and figure 14 above for details. 

6.0.6 Minimum Acceptable Diet (MAD) 6-23.9 months 

WHO guiding principles on feeding the breastfed child and the non-breastfed child recommend that 

children aged 6–23 months be fed meals at an appropriate frequency and in a sufficient variety to 

ensure, respectively, that energy and nutrient needs are met. This indicator combines information 

on minimum dietary diversity and minimum meal frequency, with the extra requirement that non-

breastfed children should have received milk at least twice on the previous day [9].  

Table 25: Minimum Acceptable Diet (MAD) 6-23.9 months 

 
Minimum acceptable diet 6 - 23.9 months Number of Children  Percentage (%) 

Breastfed children 6 - 23.9 with minimum acceptable diet 82 23.3% 

Breastfed children with no minimum acceptable diet 170 48.3% 

Non Breastfed 6 - 23.9 with minimum acceptable diet 30 8.5% 

Non Breastfed 6 - 23.9 with no minimum acceptable diet 70 19.9% 

Grand Total 352 100.0% 

 

4.3%

31.0%

8.5% 8.5%

27.8%

19.9%

0.0%
5.0%

10.0%
15.0%
20.0%
25.0%
30.0%
35.0%

2 times for
breastfed

infants 6 - 8
months

3 times for
breastfed

children 9 - 23
months

4 times for non-
breastfed 

children 6–23 
months

Less than 2 
times for 
breastfed 

infants 6–8 
months

Less than 3 
times for 
breastfed 

children 9–23 
months

Less than 4 
times for non-

breastfed 
children 6–23 

months

Minimum Meal Frequency 6 - 23 Months



 47 47 

 
Figure 15:  Minimum Acceptable Diet (MAD) 6-23.9 months 

The results of the survey showed that less than half, 112 (31.8 %) out of the sampled 352 children 

aged 6-23.9 months received a minimum acceptable diet as against 47 (19%) in the 2019 survey, 

clearly there is an increase of about 12.8% in the number of children who received a minimum 

acceptable diet currently in Bolori II, however, this increase is not statistically significant (p-value > 

0.05) but should be further improved upon. See table 25 and figure 15 above for further details. 

7.0 Maternal Health of PLW and other women (15-49) years. 

During the survey a total of 947 women of reproductive age in the bracket of (15-49) years were 

enumerated. Their educational status, physiological status were also assessed along with their 

MUAC measurement to ascertain their nutritional status. The findings revealed as shown below: 

 

Table 26: Educational Level of PLW in Bolori II 

 

 

 

 

 

 

 

 

 
Figure 16: Educational Level of PLW in Bolori II 
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Educational Categories Number of Women Percentage (%) 

Masters 1 0.1 

OND/HND/BSC 10 1.1 

Secondary School Certificate 114 12.1 

Primary School Certificate 150 15.7 

Islamic School Certificate 425 44.9 

Did Not Attend Any School 247 26.1 

Grand Total 947 100.0% 
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Majority of the women in Bolori II, about 425 (44.5%) attended Islamic school while about 26.1% did 

not attend any school all. This indicates that more than half of the population have no formal 

education and hence may need a more aggressive channel of communication on healthcare issues 

that concerns their under-fives. Apparently, only 12.1% and 15.7% have secondary and primary 

education respectively. 

7.0.1 Maternal Nutritional and Physiological Status 

Maternal malnutrition increases the risk of poor pregnancy outcomes including obstructed labour, 

premature or low-birth-weight babies and postpartum haemorrhage; and with increased mortality 

at labour, women are among the most vulnerable population to malnutrition. The assessing the 

nutritional status of women of reproductive age including PLW by MUAC cut-off (<190mm) termed 

as acute malnourished was adopted from NiEWG and WHO recommendation [10].  

 

Table 27: Maternal Nutritional Status (MUAC) 

 

 

 

 

 

Table 27 above revealed that percentage of acute malnutrition based on MUAC (<190mm) among 

PLW was 2.1% (n=21) which coincided with the 2.0% prevalence in the February, 2021 Save the 

Children (SCI) SMART survey in MMC [10]. The percentage of PLW at risk of acute malnutrition based 

on MUAC cut-off (>190-<230mm) was 28.4% while those women whose nutritional status were 

normal was 69.4%, implying that majority of the women in Bolori II were not malnourished based 

on MUAC at the time of this study. However, the 2.1% acute malnutrition prevalence for women in 

Bolori II is critical and of great concern.  

 

Table 28: Physiological Status of PLW (15-49) years 

 

 

 

 

 

The physiological status of Women of Reproductive Age including pregnant and lactating women 

(15-49 years) in the surveyed area is as shown in table 28. Majority of women were not pregnant, 

24.7% were lactating, 1.5% were pregnant and lactating.  

 

 

Malnourished Women  

(MUAC <190mm) 

Women at Risk  

(MUAC >=190 - <=230) 

Normal Women 

(MUAC >=230) 

n = (21) 

2.1% (1.5 - 4.2) 95% CI 

n = (269) 

28.4% (23.0 - 32.0) 95% CI 

n = (657) 

69.4% (65.0 - 74.9) 95% CI 

Pregnant Lactating 

Pregnant &  

Lactating 

Not Pregnant  

 

n =(119) 

12.6% 

n= (234) 

24.7% 

n= (14) 

1.5% 

N= (822) 

86.8% 
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8.0 RECOMMENDATIONS 

 

1.) Prevalence of SAM of 3.9% (2.7 - 5.5, 95% CI) and GAM of 15.8% (13.0 - 19.1), 95% CI) are very 

critical and require more urgent intervention. It shows that deterioration in food supply and 

availability is obvious in the location. These rates are higher than the 2019 SAM and GAM rates of 

2.0 (0.9 - 4.2 95% CI) and 11.1% (7.7-15.6 95% CI) respectively. Again, these critical rates are in 

keeping with the IPC Acute Malnutrition Analysis of September 2020-August 2021 for particularly 

MMC and Jere. Therefore, more efforts should be put into strengthening available community food 

security and nutrition programs to be able to maintain lower rates of  SAM cases for treatment at 

facilities and scaling up on overall nutrition surveillance strategies.  

2.) Even though, there is currently a strong nutrition program in place for proper management of 

cases of malnutrition with well-trained health professionals and a strong supply chain of nutrition 

supplies, with the current SAM and GAM rates, there is an urgent need to increase food support to 

households with food challenges in the area, as well as cash in-flow, or more aggressive food voucher 

programs to cushion the effects of households suffering from food inadequacy. This is especially 

evident as seen in high success in exclusive breastfeeding but low rate of minimum meal frequency 

and minimum dietary diversity. Additionally, it is recommended, that the extent of coverage in the 

area should be checked via a SQUEAC, as well as ascertaining if any barrier to access exist via a Barrier 

Analysis. 

3.) Stunting prevalence is still high at 28.8% (23.9 - 32.5 95% CI) but lower than the previous 30.4% 

(25.0 - 36.5 95% CI) showing there was an acute exacerbation of malnutrition in the area probably 

due to effect of COVID-19, there is therefore great need to further intensify the activities of the IYCF 

such as maternal education on appropriate child care practice with unlimited window of opportunity 

by specifically using the platforms of mother to mother groups, and mothers attending health 

facilities for ANC or bringing children for treatment. Overall, there is the need to embrace the multi-

sector intervention approach to reach out to more maternal needs especially by involving more of 

this women in cash in-flow activities, since the population keeps increasing by the day. The 

integration of other nutrition needs activities to ensure a comprehensive package for prevention 

such as drastic WASH interventions and aggressive health education at the community level is also 

desirable. 

4.)  With the maternal malnutrition status of women (15-49 years) of 2.1% (1.5 - 4.2) 95% CI being 

severe and 28.4% (23.0 - 32.0) 95% CI at risk, there is an urgent need to also target group of girls and 

women of reproductive age in the nutrition program for both prevention and curative services. The 

Maternal, Infant and Young Child Nutrition services at health centres within the Bolori II area should 

be strengthened. 

5.) There is a similar increase in the rate of U5 Mortality compared to the previous year. This was 

previously 4.36% in 2017.  1.51% in 2019 and now 2.44% (1.53 - 3.88 95% CI). The sudden increase 

may be attributed to the COVID-19 Pandemic and its associated complications characterized by the 

suffering and long hunger period as a result of the series of lockdown. This suggests that there is an 
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urgent need in intensifying the level of humanitarian assistance expected in the area. Even with this 

scenario, it is important to also encourage continuous nutritional knowledge and good health 

practices among mothers and caregivers towards their children including the adult population. 

6.) Apart from BCG scars ascertained at almost 80%, all the other vaccinations considered were low, 

covered between (50-60) %, especially Deworming and Vitamin A supplementation which ought to 

have been given together, there is therefore a great need to further expand coverage and encourage 

mothers and caregivers to improve on their attitude towards children immunization and 

documentation skill, especially as it pertains to immunization cards and records. 

7.) Cases of morbidity considered, recorded between 16% - 42% prevalence which looks relatively 

high. More work needs to be intensified to cater for more of the sick children by creating more 

nutrition and health centre activities within the ward, particularly now that there are reports of a 

rapid growth pattern of the population in Bolori II. PUI, health and nutrition partners should educate 

the community more on good health care seeking behaviours and danger signs for childhood illness. 

8.) Presently, 72.9% of the Bolori II children are exclusively breastfed by their care-giver or mother 

as against the 64.6% in the previous study showing progressive increase in knowledge and practice, 

however further work is required to reach out to the remaining 27%, especially by enhancing access 

to communication opportunities for care givers and mothers. It would be nice to investigate the 

reasons why the remaining 27% were not exclusively breastfed perhaps through a barrier analysis. 

The overall improvements as a result of interventions at the level of IYCF should be sustained and 

possibly surpassed, for instance, complementary feeding from 53.2% to 65.2%, current MDD of 

28.5%, MMF from 39.3% to 43.5% and MAD from 19% to 31.8% should be improved upon by up-

scaling food security interventions. 

9.) Generally, because of the population movements in and out of Bolori II within the last 1-2 years, 

there is the need for further care to reach the people, this can be achieved by up-scaling the PUI 

interventions both in nutrition services, health provisions and other improved livelihood gestures 

within the Bololi II ward and by extension sub-wards. In fact, other complimentary needs like WASH 

interventions which can further strengthen hygiene awareness can also go a long way in improving 

the overall wellbeing of the Bolori II inhabitants especially in the area of child morbidity. 
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Appendix 1 
 

Plausibility check for: NGR_13082021_PUI_BOLORI II_Nutrition.as  

 

Standard/Reference used for z-score calculation: WHO standards 2006 
(If it is not mentioned, flagged data is included in the evaluation. Some parts of this plausibility 

report are more for advanced users and can be skipped for a standard evaluation)  

 

Overall data quality  

 
Criteria                 Flags* Unit  Excel. Good    Accept  Problematic  Score  

 

Flagged data             Incl    %    0-2.5 >2.5-5.0 >5.0-7.5   >7.5  

(% of out of range subjects)            0      5        10      20         5 (2.7 %)  

 

Overall Sex ratio        Incl    p    >0.1  >0.05    >0.001   <=0.001  

(Significant chi square)                0      2        4       10         0 (p=0.507)  

 

Age ratio(6-29 vs 30-59) Incl    p    >0.1  >0.05    >0.001   <=0.001  

(Significant chi square)                0      2        4       10         0 (p=0.635)  

 

Dig pref score - weight  Incl    #    0-7   8-12     13-20     > 20  

                                        0     2         4        10        0 (7)  

 

Dig pref score - height  Incl    #    0-7   8-12     13-20     > 20  

                                        0     2         4        10        2 (12)  

 

Dig pref score - MUAC    Incl    #    0-7   8-12     13-20     > 20  

                                        0     2         4        10        0 (6)  

 

Standard Dev WHZ         Excl    SD   <1.1  <1.15    <1.20    >=1.20  

.                                      and   and      and       or  

.                        Excl    SD   >0.9  >0.85    >0.80    <=0.80  

                                        0     5         10       20        0 (1.06)  

 

Skewness  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  

                                        0     1         3         5        1 (-0.24)  

 

Kurtosis  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  

                                        0     1         3         5        0 (-0.12)  

 

Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001   <=0.001  

                                        0     1         3         5        1 (p=0.019)  

 

OVERALL SCORE WHZ =                    0-9  10-14    15-24     >25         9 %  

 

The overall score of this survey is 9 %, this is excellent.  

 

There were no duplicate entries detected.  

Missing or wrong data:  
 

SEX: Line=826/ID=3 

MONTHS: Line=826/ID=3 

WEIGHT: Line=826/ID=3 

HEIGHT: Line=826/ID=3 

 

Percentage of children with no exact birthday: 100 % 
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Appendix 2: Standardization Test 
 

 

Weight:  
 

 Precision:  Accuracy:  No. +/-  No. +/-  

 Sum of Square  Sum of Square  Precision  Accuracy  

 [W1-W2]  [Enum.(W1+W2)-  

  (Superv.(W1+W2)]  

 

Supervisor  0.05  1/1  

Enumerator 1 0.11 POOR 0.71 POOR 0/2 1/2  

Enumerator 2 0.09 OK 0.08 OK 0/3 1/2  

Enumerator 3 Error Error 1/2 0/3  

Enumerator 4 0.06 OK 0.29 POOR 0/3 1/2  

Enumerator 5 0.06 OK 0.47 POOR 0/2 1/2  

Enumerator 6 0.06 OK 0.29 POOR 0/3 1/2  

Enumerator 7 0.03 OK 0.34 POOR 0/3 1/2  

Enumerator 8 0.04 OK 0.25 POOR 1/0 0/2  

Enumerator 9 0.00 OK 0.09 OK 0/0 2/1  

 

 

Height:  
 

 Precision:  Accuracy:  No. +/-  No. +/-  

 Sum of Square  Sum of Square  Precision  Accuracy  

 [H1-H2]  [Enum.(H1+H2)-  

  Superv.(H1+H2)]  

 

Supervisor  0.37  1/1  

Enumerator 1 0.49 OK 0.32 OK 3/0 2/1  

Enumerator 2 0.75 POOR 2.94 POOR 1/2 1/2  

Enumerator 3 Error Error 2/1 2/1  

Enumerator 4 4.43 POOR 0.50 OK 1/2 2/1  

Enumerator 5 1.41 POOR 5.58 POOR 1/2 2/1  

Enumerator 6 3.41 POOR 6.66 POOR 1/2 2/1  

Enumerator 7 6.80 POOR 3.21 POOR 2/1 2/1  

Enumerator 8 1.41 POOR 3.26 POOR 0/3 0/3  

Enumerator 9 3.14 POOR 3.41 POOR 1/2 1/2  

 

 

MUAC:  
 

 Precision:  Accuracy:  No. +/-  No. +/-  

 Sum of Square  Sum of Square  Precision  Accuracy  

 [MUAC1-MUAC2] [Enum.(MUAC1+MUAC2)-  
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  Superv.(MUAC1+MUAC2]  

 

Supervisor  4.00  0/1  

Enumerator 1 50.00 POOR 234.00 POOR 0/2 1/1  

Enumerator 2 2.00 OK 234.00 POOR 1/1 1/1  

Enumerator 3 Error Error 1/1 1/1  

Enumerator 4 2.00 OK 122.00 POOR 1/1 1/1  

Enumerator 5 0.00 OK 100.00 POOR 0/0 1/1  

Enumerator 6 25.00 POOR 325.00 POOR 0/1 2/0  

Enumerator 7 1.00 OK 101.00 POOR 1/0 2/0  

Enumerator 8 25.00 POOR 117.00 POOR 0/1 1/1  

Enumerator 9 17.00 POOR 117.00 POOR 0/2 1/1  

 

 

For evaluating the enumerators the precision and the accuracy of their measurements is calculated.  

For precision the sum of the square of the differences for the double measurements is calculated. 

This value should be less than two times the precision value of the supervisor.  

For the accuracy the sum of the square of the differences between the enumerator values 

(weight1+weight2) and the supervisor values (weight1+weight2) is calculated. This value should be 

less than three times the precision value of the supervisor.  

To check for systematic errors of the enumerators the number of positive and negative deviations 

can be used. 
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Appendix 3: Cluster Selection Plan 
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Appendix 4: Survey Team Planning 
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Appendix 5:  Survey Team Role Allocation (Eight Teams) 
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Appendix 6:  Informed Consent Note                                  
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Appendix 7:  Mortality, IYCF and Women/Caregivers (15-49 years) MUAC Questionnaire 
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 62 62 

Appendix 8:  Anthropometric Questionnaire                                  
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Appendix 9a:  Cluster Control Form 
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Appendix 9b:  Household Selection Form 
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Appendix 10:  Bolori II, MMC Events Calender 
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  Appendix 11:  Some Major Indicators 
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Appendix 12:  Proposed Training Agenda 
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Appendix 13:  Weight-for-Hength Reference Table 
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Appendix 14:  Proposed Survey Workplan  
 

 

 

 
 

 

 

 

 

 


