
 

i 

 

 

 

  
NUTRITION AND MORTALITY 

SURVEY REPORT 

 

BORNO STATE, NIGERIA 

 

FINAL REPORT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

August 2018 

 

Conducted by Save the 

Children International 

 

 

 



 

ii 

 

 
TABLE OF CONTENT 

LIST OF TABLES ............................................................................................................................. v 

LIST OF FIGURES .......................................................................................................................... vi 

ACKNOWLEDGEMENT ............................................................................................................. vii 

LIST OF ABBREVIATIONS/ACRONYMS ................................................................................... viii 

EXECUTIVE SUMMARY ................................................................................................................ ix 

CHAPTER 1: BACKGROUND ...................................................................................................... 1 

1.1 Introduction: ............................................................................................................................. 1 

1.2 Survey Objectives ..................................................................................................................... 3 

1.3 Survey Areas ............................................................................................................................. 3 

1.4 Survey Timing ............................................................................................................................ 3 

CHAPTER 2: METHODOLOGY ................................................................................................... 4 

2.1 Survey Design ............................................................................................................................ 4 

2.2 Sample Size Estimation .............................................................................................................. 4 

2.3 Sampling Procedure: ................................................................................................................. 4 

2.3.1 Selection of Clusters ...................................................................................................... 4 

2.3.2 Selection of Households and Children .......................................................................... 4 

2.4 Questionnaire and Training ...................................................................................................... 5 

2.4.1 Questionnaire ................................................................................................................ 5 

2.4.2 Data Collection Team and Training ............................................................................... 5 

2.5 Data Collection, Supervision, Data Quality and Analysis ......................................................... 5 

2.6 Survey Limitations ..................................................................................................................... 6 

CHAPTER 3: SURVEY RESULTS .................................................................................................... 7 

3.1 Response Rate and Data Quality .............................................................................................. 7 

3.1.1 Response Rate ................................................................................................................ 7 

3.1.2 Data Quality ................................................................................................................... 7 

3.2 Demographic and Household Characteristics .......................................................................... 8 

3.3 Anthropometric Results ........................................................................................................... 9 

3.3.1 Introduction ................................................................................................................... 9 

3.3.2 Sex and Age Distribution ............................................................................................... 9 

3.3.3 Prevalence of Acute Malnutrition .................................................................................. 9 

3.3.4 Prevalence of Underweight .......................................................................................... 11 

3.3.5 Prevalence of Stunting .................................................................................................. 12 



 

iii 

 

3.4 Mortality Results ..................................................................................................................... 13 

3.5 Children Morbidity.................................................................................................................. 14 

3.6 Measles Immunization and Vitamin A Supplementation ......................................................... 15 

3.7 Infant and Young Children Feeding ........................................................................................ 15 

3.7.1 Early Initiation of Breastfeeding ................................................................................... 15 

3.7.2 Exclusive Breastfeeding Rate ........................................................................................ 16 

3.7.3 Minimum Dietary Diversity .......................................................................................... 17 

3.7.4 Minimum Meal Frequency ............................................................................................ 17 

3.7.5 Minimum Acceptable Diet ........................................................................................... 18 

3.8 Maternal Nutrition .................................................................................................................. 18 

3.8.1 Maternal Characteristics .............................................................................................. 18 

3.8.2 Physiological Status ...................................................................................................... 19 

3.8.3 Maternal Nutritional Status based on MUAC ............................................................. 19 

3.9 Food Security .......................................................................................................................... 20 

3.9.1 Main Source of Food .................................................................................................... 20 

3.9.2 Household Dietary Diversity Score............................................................................. 21 

3.9.3 Food Consumption Score ............................................................................................ 22 

3.9.4 Food Consumption Score - Nutrition ......................................................................... 23 

3.10 Water and Sanitation ............................................................................................................ 23 

3.10.1 Source of Drinking Water ......................................................................................... 24 

3.10.2 Water Treatment ....................................................................................................... 24 

3.10.3 Hand Washing ............................................................................................................ 25 

3.10.4 Sanitation Facilities ..................................................................................................... 25 

4.1 Discussion ............................................................................................................................... 26 

4.1.1 Nutrition Situation among Children Aged 6-59 Months ............................................. 26 

4.1.2 Morbidity among Children Aged 6-59 Months ............................................................ 27 

4.1.3 Maternal Nutritional Status.......................................................................................... 28 

4.1.4 Mortality ....................................................................................................................... 29 

4.1.5 Measles Immunization and Vitamin A Supplementation .............................................. 29 

4.1.6 Infant and Young Children Feeding Practices. ............................................................. 29 

4.1.7 Water, Sanitation and Hygiene .................................................................................... 30 

4.2 Conclusions ............................................................................................................................. 31 

4.2.1 Nutritional Status of Under-Five and Mortality Rates ................................................. 31 

4.2.2 Morbidity ...................................................................................................................... 31 



 

iv 

 

4.2.3 Measles Immunization and Vitamin A Supplementation .............................................. 31 

4.2.4 Maternal Nutrition ....................................................................................................... 31 

4.2.5 Food Security ............................................................................................................... 31 

4.2.6 Infant, Young Child and Nutrition ............................................................................... 31 

4.2.7 Water, Sanitation and Hygiene .................................................................................... 32 

4.3 Recommendations .................................................................................................................. 33 

ANNEXES ..................................................................................................................................... 36 

Annex 1: Anthropometric Sample Size Calculation ................................................................. 36 

Annex 2: Mortality Sample Size Calculation ............................................................................. 36 

Annex 3: Standardization Exercise Results .............................................................................. 37 

Annex 4: Sampled Villages ........................................................................................................ 39 

Annex 5: Calendar of Events .................................................................................................... 40 

Annex 6: Plausibility Results ..................................................................................................... 41 

Annex 7: Survey Team .............................................................................................................. 42 

Annex 8: Data Collection Tools ............................................................................................... 44 

Annex 9: Map of Survey Area ................................................................................................... 44 

Annex 10: NCHS Results on Anthropometric Data ................................................................ 45 

 

  



 

v 

 

LIST OF TABLES 

Table 1: Summary of Key Findings .................................................................................................. x 

Table 2: Response Rate .................................................................................................................. 7 

Table 3: Overall Survey Data Quality ............................................................................................. 7 

Table 4: Sample and Demographic Characteristics ........................................................................ 8 

Table 5: Distribution of Age and Sex of Sample ............................................................................. 9 

Table 6: Prevalence of Acute Malnutrition based on Weight-for-Height (and/or Oedema) by Sex

....................................................................................................................................................... 10 
Table 7: Prevalence of Acute Malnutrition based on Weight-for-Height (and/or Oedema) by Age

....................................................................................................................................................... 10 
Table 8: Prevalence of Acute Malnutrition based on MUAC (and/or Oedema) and by Sex ....... 11 

Table 9: Prevalence of Underweight based on Weight-for-Age Z-Scores and by Sex ................ 12 

Table 10: Prevalence of Stunting based on Height-for-Age Z-Scores by Sex .............................. 12 

Table 11: Prevalence of Stunting based on Height-for-Age Z-Scores by Age ............................. 13 

Table 12: Mortality Rates .............................................................................................................. 13 

Table 13: Prevalence of Reported Illness in Children in the Two Weeks Prior to Survey (n=546)

....................................................................................................................................................... 14 
Table 14: Symptom Breakdown among under-five based on Two Weeks Recall (n=224) ......... 14 

Table 15: Vaccination Coverage: Measles Immunization and Vitamin A Supplementation ......... 15 

Table 16: Minimum Meal Frequency ............................................................................................. 18 

Table 17: Maternal Nutrition based on MUAC ............................................................................ 20 

 

  



 

vi 

 

LIST OF FIGURES 

Figure 1: Population Age and Sex Pyramid ..................................................................................... 8 

Figure 2: Weight-for-Height Distribution ..................................................................................... 11 

Figure 3: Health Seeking Behavior ................................................................................................ 14 

Figure 4: Early Initiation of Breastfeeding ..................................................................................... 16 

Figure 5: Exclusive Breastfeeding .................................................................................................. 17 

Figure 6: Dietary Diversity ............................................................................................................ 17 

Figure 7: Minimum Acceptable Diet ............................................................................................. 18 

Figure 8: Primary Caregiver’s Education Status............................................................................ 19 

Figure 9: Physiological Status ........................................................................................................ 19 

Figure 10: Main Source of Food .................................................................................................... 20 

Figure 11: Household Receiving Food Aid ................................................................................... 21 

Figure 12: Household Dietary Diversity Score ............................................................................ 21 

Figure 13: Individual Food Items Consumed ................................................................................ 22 

Figure 14: Food Consumption Score ............................................................................................ 22 

Figure 15: Food Consumption Score - Nutrition ......................................................................... 23 

Figure 16: Source of Water .......................................................................................................... 24 

Figure 17: Water Treatment ........................................................................................................ 24 

Figure 18: Hand Washing .............................................................................................................. 25 

Figure 19: Sanitation Facilities ....................................................................................................... 25 

Figure 20: Prevalence of Stunting from Various Sources ............................................................. 27 

Figure 21: Association between Malnutrition and Morbidity ....................................................... 28 

Figure 22: Association between Malnutrition and Diarrhea ........................................................ 28 

Figure 23: Summary of the Infant and Young Children Nutrition Indicators .............................. 30 

  



 

vii 

 

ACKNOWLEDGEMENT 

This is to appreciate all agencies and individuals who provided any kind of support which 

contributed to the successful implementation of this survey. Special mention is due to Save the 

Children Nigeria Country Office, and specifically the Nutrition and MEAL Teams who worked 

tireless to ensure successful implementation of the SMART Survey. In addition, special 

appreciations are due to the Logistics and the Community Mobilization Teams who also played 

pivotal roles in ensuring smooth implementation of the survey.  

Further, I take this opportunity to acknowledge the support received from Plan International, 

Maiduguri Office who provided their 2 Nutrition Officers to participate in the training, and also 

to act as supervisors during data collection.   

I also take note of the support and technical review of the survey methodology by the Nutrition 

Cluster. Their technical support and provision of recent information regarding the nutrition 

situation in the State was quite helpful in the survey implementation.  

Special mention are due to the survey teams who displayed exemplary efforts during training and 

data collection.  Moreover, special appreciations are due to the local authorities and local guides 

for their support during the assessment. Lastly, we are also grateful to all individuals who 

participated in interviews as respondents.  

 

 



 

viii 

 

LIST OF ABBREVIATIONS/ACRONYMS 

ARI:  Acute Respiratory Infection 

CDR:  Crude Death Rate 

CI:  Confidence Interval 
CMAM: Community Management of Acute Malnutrition 

CS:  Census and Survey 

DHS:  Demographic Health Survey 

DPS:  Digit Preference Score 

EBF:  Exclusive Breastfeeding 

ENA:  Emergency Nutrition Assessment 

FCS:  Food Consumption Score 

FSL:  Food Security and Livelihood 

GAM:  Global Acute Malnutrition 

HDDS:  Household Dietary Diversity Score 

HH:  Households 

IDP:   Internally Displaced Persons 

IPC:  Integrated Phase Classification 

IYCF:  Infant and Young Children Feeding  

LGA:  Local Government Authority  

MAD:  Minimum Acceptable Diet 

MCH:  Maternal and Child Health 

MDD:  Minimum Dietary Diversity 

MICS:  Multiple Indicator Cluster Survey 

MMF:  Minimum Meal Frequency 

MoH:  Ministry of Health 

MUAC: Mid Upper Arm Circumference 

OTP:  Outpatient Therapeutic Program 

PLW:  Pregnant and Lactating 

PPS:  Probability Proportional to Population Size 

SAM:  Severe Acute Malnutrition 

SC:  Stabilization Centre 

SCI:  Save the Children International 

SD:  Standard Deviation 

SFP:  Supplementary Feeding Program 
SMART: Standardize Monitoring and Assessment of Relief and Transitions  

SPSS:  Statistical Package for Social Scientists 

U5DR:  Under Five Death Rate 

UNICEF: United Nations Children Fund 

WASH: Water, Sanitation and Hygiene 

WFP:  World Food Program 

WHO:  World Health Organization 

WHZ:  Weight for Height Z-Score 

WRA:  Women of Reproductive Age 



 

ix 

 

EXECUTIVE SUMMARY 

Background 

Borno State is one of the thirty six states in the Federal Republic of Nigeria, and has an estimated 

population of 4.5 million people which is ranked as the 12th populous state in Nigeria. The state is located 

in Northern Eastern Nigeria and occupies the greater part of the Chad Basin and shares boundaries with 

Adamawa State to the South, Gombe State to the West, Yobe State to the North-West, Republic of 

Niger to the North, Republic of Chad to the North-East and Republic of Cameroon to the East. The State 

has experienced years of conflict between the military and armed insurgents since 2009. The ongoing 

conflict in the North East continues to increase population displacements, restrict income generating 

opportunities, limit trade flows and escalate food prices. As a result of the reduced food availability and 

access, local and IDP populations in worst-affected areas of Borno, Yobe and Adamawa states continue 

to experience food gaps, in line with crisis (IPC Phase 4) acute food insecurity, with an estimated 4,6M 

people in Phase 3-5 (Cadre Harmonizé (CH) Analysis). According to Food and Agriculture Organization 

(FAO), 6.4% of the population of Borno are Internally Displaced Persons (IDPs) and another 3.4% are 

refugee. In addition, at least 35% of the resident households in Borno State have an IDP or returnee in 

household. In order to obtain the current health and nutrition situation in the 4 LGAs where Save the 

Children International is implementing it intervention, a SMART survey was conducted by SCI. The results 

of this SMART Survey will be critical for planning and making evidence-based decision, for the ultimate 

goal of reaching the most in need. 

 

Methodology 

The survey applied a two stage cluster sampling using the SMART methodology with the clusters being 

selected using the probability proportional to population size. Stage one sampling involved selection of the 

38 clusters using the probability proportional to population size while the second stage sampling involved 

the selection of 16 households from the sampled clusters using simple random sampling. The target 

population for this survey was children aged (6 – 59) months for the anthropometric component and the 

general population for the mortality. The sampling was the list of accessible communities from Kaga, Jere, 

Konduga and Magumeri LGAs in Borno State.  

 

Probability proportional to size (PPS) using ENA for SMART was used to select the survey clusters while 

simple random sampling method was used to select the households to be survey. The sample size for this 

survey was 601 households which were expected to have 533 children aged between 6 and 59 months, 

and an overall population of 3,028. During data collection, four clusters were inaccessible due to insecurity. 

As a result, the four reserve clusters were visited during data collection and thus 38 clusters were assessed 

in total. A total of 485 households were sampled from the surveyed clusters translating to a response rate 

of 80.7%, with a total of 546 children aged between 6 and 59 being assessed for nutrition status.    

 

The data collection was facilitated by eight teams of three members each (1 team leader and 2 measurers). 

In addition, supervisors from Save the Children International and Plan International were engaged in the 

supervising of data collection. The overall management of the survey was facilitated by an independent 

consultant recruited by Save the Children International. The training for the survey team was done in four 

days including the standardization exercise from 8th August to 11th August, 2018 and thereafter data 

collection took eight days from 12th August to 19th August, 2018. Data collection was collected through 

CS Entry Mobile Application and data was uploaded to a central server on regular basis. The overall quality 

of the data was at 6 per cent which is classified as excellent and this was attributed to adequate training, 

through supervision and data feedback based on daily plausibility analysis.  

 

Summary of Findings 

The Table 1 summarizes the major findings from the survey against the survey objectives: 

http://fscluster.org/sites/default/files/documents/fiche_oct_2016-nigeria_finalized_1-11-16.pdf
http://fscluster.org/sites/default/files/documents/fiche_oct_2016-nigeria_finalized_1-11-16.pdf
http://fscluster.org/sites/default/files/documents/fiche_oct_2016-nigeria_finalized_1-11-16.pdf
http://fscluster.org/sites/default/files/documents/fiche_oct_2016-nigeria_finalized_1-11-16.pdf
http://www.fao.org/emergencies/resources/documents/resources-detail/en/c/429809/
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Table 1: Summary of Key Findings 

Indicator N Estimate 95% Confidence 

Interval 

Prevalence of Global Acute Malnutrition (WHZ<-2SD  and/or 

Oedema) (exclusion by SMART flags) 

542 15.7% (12.2-20.0) 

Prevalence of Severe Acute Malnutrition (WHZ and/or Oedema) 

(exclusion by SMART flags) 

542 4.2% (2.9- 6.1) 

Prevalence of Global Acute Malnutrition (MUAC and/or Oedema) 546 9.0% (6.2-12.8) 

Prevalence of Severe Acute Malnutrition (MUAC and/or Oedema) 546 3.1% (1.9- 4.9) 

Prevalence of Stunting(exclusion by SMART flags) 519 43.9% (38.0-50.0) 

Prevalence of Severe Stunting(exclusion by SMART flags) 519 21.8% (17.7-26.5) 

Prevalence of Underweight(exclusion by SMART flags) 541 35.9% (31.1-40.9) 

Prevalence of Severe Underweight(exclusion by SMART flags) 541 11.6% (8.8-15.2) 

Retrospective Crude Death Rate 606 0.79 (0.52-1.20) 

Retrospective Under-Five Death Rate 2855 1.60 (0.83-3.07) 

Measles Immunization Coverage among Children 9 – 59 Months 

Both card and Recall 

Verification by Card 

Verification by Recall 

 

 

509 

 

48.5% 

4.9% 

43.6% 

 

(44.2-52.9) 

(3.0-6.8) 

(39.3-47.9) 

Vitamin A Coverage among Children 6-59 Months  

Both card and Recall 

Verification by Card 

Verification by Recall 

 

 

546 

 

20.2% 

2.4% 

17.8% 

 

(16.8-23.5) 

(1.1-3.7) 

(14.5-21.0) 

Proportion of Children 6 – 59 Months Reported to have been Sick 

2 weeks preceding the Survey 

 

546 

 

41.0% 

 

(36.9-45.1) 

Common Child Illness among Sick Children 

   Fever with Chills like Malaria    

   Acute Respiratory Infection / Cough 

   Watery Diarrhea 

   Bloody Diarrhea 

 

 

546 

 

22.2% 

5.7% 

10.6% 

0.4% 

 

(18.7-25.7) 

(3.7-7.6) 

(8.0-13.2) 

(0.0-0.9) 

Infant and Young Feeding Practices 

   Exclusive Breastfeeding Rate 

   Early Initiation of Breastfeeding 

   Minimum Meal Frequency 

   Minimum Dietary Diversity 

   Minimum Acceptable Diet 

 

38 

187 

149 

149 

149 

 

18.9% 

44.9% 

45.0% 

12.8% 

4.8% 

 

(5.9-32.2) 

(37.7-52.0) 

(36.9-53.0) 

(7.4-18.4) 

(1.3-8.2) 

Source of Drinking Water 

   Piped Water (Borehole1) 

   Protected Well/Spring 

   Open Well/Spring 

   River 

   Rain Water 

   Dam/Pond 

 

 

 

485 

 

66.4% 

1.2% 

14.2% 

3.5% 

3.3% 

6.6% 

 

(62.2-70.6) 

(0.2-2.2) 

(11.1-17.3) 

(1.9-5.1) 

(1.7-4.9) 

(4.3-8.8) 

                                                 
1 Although Piped Water was mentioned as the source of water, it was noted through observations that the primary 

source was Boreholes 
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   Others 4.7% (2.8-6.6) 

Type of Sanitation Facilities 

   Pit Latrine/Traditional Pit Latrine 

   Ventilated Pit Latrine 

   Flush Toilet 

   Bush/Field 

 

 

485 

 

69.3% 

10.7% 

1.2% 

18.8% 

 

(65.2-73.4) 

(8.0-13.5) 

(0.2-2.2) 

(15.3-22.2) 

Household Dietary Diversity  

   Low HDDS 

   Moderate HDDS 

   High HDDS 

 

 

485 

 

63.3% 

26.0% 

10.7% 

 

(59.0-67.6) 

(22.1-29.9) 

(8.0-13.5) 

Food Consumption Score 

   Poor FCS 

   Borderline FCS 

   Acceptable FCS 

 

 

485 

 

14.6% 

19.2% 

66.2% 

 

(11.5-17.8) 

(15.7-22.7) 

(62.0-70.4) 

Maternal Nutrition Status (Women of Reproductive Age) 

   MUAC<21.0 CM 

   21.0-<23.0 CM 

   23.0 CM and Above 

 

 

310 

 

4.5% 

14.8% 

80.6% 

 

(2.4-6.8) 

(10.7-18.2) 

(76.8-85.1) 

 

Conclusion 
Nutritional Status of Under-Five and Mortality Rates 

This survey has established that the prevalence of acute malnutrition in the survey area is classified as critical 

(above the Emergency Threshold by WHO Classification) with no difference between the genders. 

Although no previous SMART Survey which has been conducted in the same survey area (same geographical 

coverage), proxy comparison of the GAM Rate and other surveys done in Borno State has shown that no 

much difference or shift in the GAM Rate during this lean season has been documented. The survey also 

concludes that the stunting and under-weight levels in the survey area are alarming/critical according to the 

WHO Classification, although they are comparable with other results in the North East Zone, Borno State 

and also nationally. The crude and under-five mortality rates are considered stable and within the acceptable 

thresholds.  

 

Morbidity 

The morbidity rates in the survey remain high, where the survey found that two in every five children were 

reported to have been sick during the recall period and this is considered high. Further, the survey noted 

that the prevalence of diarrhea was estimated as 11 per cent, and this was coupled by poor health seeking 

behavior with only three in ten children presenting with diarrhea having been taken to hospital for medical 

attention. Association analysis also showed that children who were malnourished were 1.8 times likely to 

present with any form of morbidity, and 4.4 of the malnourished children were likely to present with 

diarrhea with this association being significant.  

 
Measles Immunization and Vitamin A Supplementation 

The Measles Immunization and Vitamin A Supplementation were found to be significantly below the global 

thresholds of 90%. As per the results, only one in two children aged 9 to 59 months had been immunized 

against measles, while only one in five children aged between 6 and 59 months had been supplemented with 

Vitamin A within the period of six months preceding the survey.  
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Maternal Nutrition  

The prevalence of under-nutrition among the women of reproductive age and pregnant and lactating 

women was found to be low and estimated as 5 and 4 per cent respectively. However, the proportion of 

those at risk of malnutrition (MUAC of between 21.0 and < 23.0) was found to be quite high.  

 

Food Security 

The survey results showed that the household dietary diversity average score was 4.2 which is indicative 

of low dietary diversity at the household level, and thus, food availability at the household level was a major 

challenge during the time of the survey. According to the survey, there was relatively low consumption of 

various food groups including: Eggs, Meat and Meat Products, Milk and Milk Products, Fruits, White Tubers 

and Roots, Fish and Other Sea Foods, and Sweets (Sugar). Nevertheless, the food consumption score 

which combines both the quantity and quality of food shows acceptable quality of the diet with almost 

seven in every ten households being classified as having acceptable food consumption score.  

 

Infant, Young Child and Nutrition 

The infant and young children feeding practices measured by this survey indicate poor practices among the 

caregivers.  According to the results, all the indicators assessed recorded estimates of less than 50 per 

cent, which are below the global targets of 50 per cent.  

 

Water, Sanitation and Hygiene 

The results of the assessment show good access to safe drinking water, but this is coupled with poor 

water treatment at the household level. According to the results, hand washing at critical times was also 

quite poor with almost none of the primary caregivers reported washing their hands before cooking,  

before feeding the children and after cleaning the children’s bottoms. Additionally, the survey also 

recorded poor access to sanitation with the majority of the households accessing the traditional pit latrines 

or opting for open defecations. Association analysis between access to safe water, sanitation and diarrhea 

showed that both access to safe water and access to proper sanitation are risk factors associated with 

diarrhea.  

 

Recommendations 
 There is an immediate need to consider initiating the Targeted Supplementary Feeding Program (TSFP) 

in the area with the target being the Moderate Acute Malnourished (MAM) children 

 The referral system ought to be strengthened to ensure that at most all referred children through 

screening and active case finding reach the facilities, with proper follow-up to the non-attendance  

 The survey recommends for continuous monitoring of the nutrition situation in the LGAs for effective 

planning and preparedness. The simplest and effective monitoring system would be regularly updating 

the CMAM monthly data triangulated with the community outreach data (mass screening and active 

case finding), and developing trends analysis in order to observe the trends of nutrition situation. 

Further, in order to ensure high quality data, then, the team should also explore possibilities of 

conducted quarterly routine data quality assurances 

 A SQUEAC Assessment to investigate the barriers to optimal CMAM coverage is recommended in 

targeted LGAs   

 Stocking of essential drugs for common morbidities and stocking of vaccines should be ensured in the 

primary health cares.  

 Plan for mass immunization campaigns (house to house) targeting children less than 5 years, and the 

campaigns can be integrated with Vitamin A Supplementation 

 Integration of Routine Immunization with other clinical Services including CMAM services 
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 Intensify IYCF activities (Support group activities, sensitizations at community and OTP sites, food 

demonstrations and advocacy visits to community leaders); including training Community Volunteers 

and Traditional Birth Attendants on IYCF 

 Strengthen linkages between nutrition, food security interventions and social safety net programs 

 Continue with the hygiene promotion and provision of hygiene kits to the households, including 

rehabilitation and drilling of boreholes.
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CHAPTER 1: BACKGROUND 

1.1 Introduction: 

Adequate nutrition during infancy and early childhood is essential to ensure the growth, health and 

development of children to their full potential2. The World Health Organization (WHO) notes that 

malnutrition is a serious problem that has been linked to a substantial increase in the risk of mortality 

and morbidity3. Malnutrition is considered as the single most important threat to the world health4. 

The WHO documents that about 45% (3.1 million deaths annually) of all child deaths are linked to 

malnutrition, with children in sub-Saharan Africa being more than 14 times more likely to die before 

the age of 5 than children in developed region5.  

 

It has also been documented that malnutrition slows the economic growth and perpetuates poverty6, 

where mortality and morbidity associated with malnutrition represent a direct loss in human capital 

and productivity for the economy. At a microeconomic level, it is calculated that one per cent loss in 

adult height as a result of childhood stunting equals to 1.4 per cent loss in productivity of the 

individual7. In total, the economic cost of malnutrition is estimated to range from 2 to 3 percent of 

Gross Domestic Product8, to as much as 16 percent in most affected countries9. The effects of 

malnutrition are long-term and trap generations of individuals and communities in the vicious circle 

of poverty. However, on an encouraging note, nutrition interventions have been documented as 

being among the most effective preventive actions for reducing mortality among children under the 

age of five years.  

 

According to United Nations Children Fund (UNCEF) conceptual framework of malnutrition10, the 

immediate causes of malnutrition includes inadequate dietary intake and diseases, with the underlying 

causes at the family/household level include: insufficient access to food, inadequate maternal and child-

care and poor water and sanitation, and inadequate health services11. These underlying causes of 

malnutrition are accelerated by various factors including: political, cultural, religious, economic and 

social systems. These systems have been weakened in Borno State, which is in Northern Nigeria as a 

result of prolonged insecurity; and thus having a direct link with increased levels of malnutrition in the 

state.  

 

Borno State is one of the thirty six states in the Federal Republic of Nigeria, and has an estimated 

population of 4.5 million people12 which is ranked as the 12th populous state in Nigeria. The state is 

located in Northern Eastern Nigeria which has experienced years of conflict between the military and 

armed opposition group. The state is located in Northern Eastern Nigeria which has experienced 

years of conflict between the military and armed insurgents. The state occupies the greater part of the 

                                                 
2 http://www.ncbi.nlm.nih.gov/books/NBK148967/ 
3 http://www.who.int/quantifying_ehimpacts/publications/eb12/en/ 
4 Turning the tide of malnutrition, Responding to the challenge of the 21st century, World Health Organization, available at: 

http://www.who.int/mip2001/files/2232/NHDbrochure.pdf. 
5 http://www.who.int/mediacentre/factsheets/fs178/en/ 
6 Repositioning Nutrition as Central to Development: A Strategy for Large-Scale Action, The World Bank, 2006 
7 Ibidem 
8 The Cost of Hunger in Ethiopia – The social and economic impact of child undernutrition in Ethiopia, 2013 
9 Copenhagen Consensus, Hunger and Malnutrition, Challenge Paper, 2008. 
10 https://www.unicef.org/sowc98/fig5.htm 
11 https://www.unicef.org/sowc98/fig5.htm 
12 http://www.ngex.com/nigeria/places/states/borno.htm 
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Chad Basin and shares boundaries with Adamawa State to the South, Gombe State to the West, Yobe 

State to the North-West, Republic of Niger to the North, Republic of Chad to the North-East and 

Republic of Cameroon to the East.  

 

The ongoing conflict in the North East continues to increase population displacements, restrict income 

generating opportunities, limit trade flows and escalate food prices. As a result of the reduced food 

availability and access, local and IDP populations in worst-affected areas of Borno, Yobe and Adamawa 

states continue to experience food gaps, in line with crisis (IPC Phase 4) acute food insecurity, with 

an estimated 4,6M people in Phase 3-5 (Cadre Harmonizé (CH) Analysis). According to Food and 

Agriculture Organization (FAO), 6.4% of the population of Borno are Internally Displaced Persons 

(IDPs) and another 3.4% are refugee. In addition, at least 35% of the resident households in Borno 

State have an IDP or returnee in household13.  

 

The nutrition situation in Borno State has been classified as serious according to the Nutrition in 

Emergency Sector Working Group which noted that the prevalence of Global Acute Malnutrition 

(GAM) increased from 6% in 2010 to 11.5% in 2015, with the peak being in 2012 when the prevalence 

of GAM was estimated as 13.8%14. Additionally, a small scale SMART survey conducted by Action 

Againist Hunger in April 2016 showed critical nutrition situation in MMC/Jere Local Government Areas 

(LGAs) which are in Borno State, with the prevalence of acute malnutrition being estimated as 19.2% 

and the prevalence of severe acute malnutrition being estimated as 3.1%15. A recent SMART Survey 

conducted in November 2016 in Northern Eastern Nigeria, where Borno State was stratified into five 

(North, South, Central, East, and MMC/Jere) showed varying GAM rates with MMC/Jere recording 

the highest GAM Rate of 13.0%16 which is classified as serious according to WHO Classification of 

Malnutrition.  

 

Additionally, according to the Nutrition in Emergency Sector Working Group, a total of 114,003 

children suffering from Severe Acute Malnutrition (SAM) were admitted in the Outpatient Therapeutic 

Program (OTP) in quarter one of 2018 in Adamawa, Borno and Yobe States, and this was a 63% gap 

compared to the targeted number of 307,66417. In Borno State, a total of 76,840 new SAM admissions 

were made in the first quarter of 2018 against a target of 130,728 which is 41% gap. Further, a total 

of 270,172 beneficiaries were reached with infant and young children feeding (IYCF) in the same 

quarter.  

 

In order to obtain the current health and nutrition situation in the state, a SMART survey was 

proposed by Save the Children. Save the Children which is an international Non-Governmental 

Organization (NGO) has been working in Nigeria since 2001. The early focus was on getting children 

actively involved in shaping the decisions that affect their lives.  Today, SC is working in 20 states 

focusing on child survival, education and protecting children in both development and humanitarian 

contexts. The humanitarian response started in 2014 with Save the Children being among the first 

responders to the conflict. The results of the proposed SMART Survey will be critical for planning and 

making evidence-based decision, for the ultimate goal of reaching the most in need. 

  

                                                 
13 Food Security, Livelihood and Vulnerability Assessment Report (2016) by FAO and NBS 
14 http://fscluster.org/sites/default/files/documents/nutrition_in_emergency_sector_response_plan_nigeria_draft_1_.pdf  
15 Report of Small Scale SMART Survey in MMC, Jere LGAs, Borno State 
16 https://reliefweb.int/sites/reliefweb.int/files/resources/20170203_nfss_short_report_final.pdf  
17 https://reliefweb.int/sites/reliefweb.int/files/resources/nigeria_nutrition_in_emergency_1st_quarter_of_2018_response_and_gap.pdf 

http://fscluster.org/sites/default/files/documents/fiche_oct_2016-nigeria_finalized_1-11-16.pdf
http://fscluster.org/sites/default/files/documents/fiche_oct_2016-nigeria_finalized_1-11-16.pdf
http://fscluster.org/sites/default/files/documents/fiche_oct_2016-nigeria_finalized_1-11-16.pdf
http://fscluster.org/sites/default/files/documents/fiche_oct_2016-nigeria_finalized_1-11-16.pdf
http://www.fao.org/emergencies/resources/documents/resources-detail/en/c/429809/
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1.2 Survey Objectives 

General objective 
The general objective of this survey was to assess the nutrition situation and retrospective mortality 

rates amongst the population in Borno State, specifically under the areas where Save the Children is 

intervening. In particular, the following are the specific objectives of the assessment:     

 

Specific objective 

 To determine the prevalence of acute malnutrition, chronic malnutrition and underweight 

among children 6-59 months 

 To assess retrospective morbidity among children aged 6 to 59 months 

 To assess retrospective crude death rate for the general population, and the under-five death 

rate among the children aged less than 5 years 

 To estimate measles vaccination among children aged 9 to 59 months and Vitamin A 

supplementation coverage for children aged 6 to 59 months 

 Estimate the prevalence of malnutrition among women of reproductive age (15 to 49 years) 

 To assess food security indicators including the household dietary diversity score and the food 

consumption score 

 To establish recommendations on actions to address identified gaps to support planning, 

advocacy, decision making and monitoring.  

1.3 Survey Areas 

The survey was conducted in the accessible areas of Konduga, Jere, Magumeri and Kaga Local 

Government Authorities (LGAs) of Borno State in North Eastern Nigeria. The sampling frame 

constituted the accessible areas from these LGAs where Save the Children International is 

implementing its programs.  

1.4 Survey Timing 

The survey was conducted in the month of August, which falls within the lean season. According to 

FEWSNET, this season is characterized by weeding, livestock migration, and rains18. The World Food 

Program also noted that this period is characterized by reduced household level stocks and decline in 

market supply of food commodities and it’s the peak of the hunger seasons19. With decreased market 

supply of food commodities, prices typically reach their peak during the lean season. As a result of 

decreased food supplies at the household level during the lean period, poor and marginal agricultural 

households are compelled to rely on markets to meet their food needs at high prices. Further, the 

SAM admission data shows that this season is characterized by increased admissions in the OTP 

Programs with the peak being in August20, and also high morbidity especially increased malaria. 

 

  

                                                 
18 https://fews.net/sites/default/files/documents/reports/Nigeria_OL_10_2016_National%20Final.pdf 
19 
http://fscluster.org/sites/default/files/documents/september_wfp_fewsnet_market_assessment_report_final.
pdf 
20 Nutrition and Food Security Surveillance  
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CHAPTER 2: METHODOLOGY 

2.1 Survey Design 

The survey used a cross-sectional survey design using a two-stage cluster sampling methodology based 

on Standardized Monitoring and Assessment of Relief and Transitions (SMART) approach.  

2.2 Sample Size Estimation 

The sample size calculation was based on the two primary objectives which included: (1) the 

prevalence of global acute malnutrition (GAM) and (2) the crude death rate (CDR). The sample sizes 

for these two indicators were calculated using the parameters found in Annex 1, and the calculations 

were done using ENA for SMART software version 2011 (9th July, 2015) as recommended by the 

SMART Methodology.  

 

The overall sample size in-terms of households for the anthropometric survey was estimated as 591, 

while for mortality survey was estimated as 601. Since the maximum of these two sample sizes was 

601; then the final sample size considered for this survey was 601 Households.  

 
To determine the number of households per clusters, a number of factors were put into 

considerations including (1) the time to be spent in filling a questionnaire and taking anthropometric 

measurements (2) time of moving from one household to another (3) time required for household 

sampling and (4) the time a team would spend in the field putting into consideration the security 

concerns. Using these parameters, it was estimated that 16 households would be sampled in a 

cluster, with each cluster being visited for two days. As a result, it was estimated that 39 clusters 

would be sampled through this survey.  

2.3 Sampling Procedure: 

2.3.1 Selection of Clusters 
A two-stage cluster sampling design was used to sample the survey clusters and households. In the 

first stage, clusters were assigned using probability proportional to size (PPS). The sampling frame for 

the 1st stage sampling involved getting an updated list of all accessible communities in the survey area 

which was finalized during the inception phase. The list of communities was then entered into ENA 

for SMART software (9 July 2015 version and clusters assigned using probability proportional to size 

(PPS) as per calculation.  

 

2.3.2 Selection of Households and Children 
At stage 2, the survey adopted simple random sampling to select the households which were included 

in the survey from the sampled clusters. This implied that prior to data collection, the survey teams 

were developing an updated list of households in all the selected clusters with the help of the 

community leaders (“Burama”). In each community, a total of 16 households were randomly selected 

from the total list of households in the sampled cluster. In selected households, all eligible children 

(aged 6-59 months) were measured and the household questionnaire administered to caregivers of 

the children in the sampled households. Empty households and households with absent children were 

re-visited and information of the outcome recorded on the cluster control form. The cluster control 

form was used to record information on empty and non-responding households.  
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2.4 Questionnaire and Training 

2.4.1 Questionnaire 
A survey questionnaire was developed to meet global standards in collecting data for the proposed 

objectives. Various modules were adopted from existing global tools. For instance, the anthropometric 

and mortality modules were adopted from the Global SMART Project, the IYCF Module was adopted 

from the World Health Organization (WHO) Module for IYCF assessments, the food consumption 

score was adopted from the World Food Program (WFP) Module among others. The questionnaire 

was pre-tested prior to field work  

 

2.4.2 Data Collection Team and Training 
Data collection was implemented by a team of 24 surveyors (8 team leaders and 16 measurers). The 

24 surveyors were grouped into 8 teams with each team having 3 members (1 team leader and 2 

measurers). In addition, at the field level each team was expected to get one local/community guide 

with the help of the community leader. The survey also had eight supervisors, six from Save the 

Children and two from Plan International with each team being allocated one supervisor.  The overall 

management of the survey was led by the survey consultant who is a SMART Master Trainer.  

The survey team was trained for 4 days from 8th, 9th, 10th and 11th August, 2018. The training included 

various modules as provided and guided by the Global SMART Project. Some of these modules 

included: introduction to malnutrition, anthropometric measurements, sampling, field procedures, and 

review of the data collection among others. In addition, the standardization exercise was conducted 

on the 3rd day of the training and the results were satisfactory (Annex 3).  Finally, a field test survey 

was conducted on the last day of the training. It was conducted in selected nearby communities from 

Jere LGA that were not included in the main survey. All survey procedures that included household 

listing, household sampling and actual interview with the selected households, data collection using 

tablets, and uploading of data into the server were implemented.   

2.5 Data Collection, Supervision, Data Quality and Analysis 

The data collection team was composed of measurers, team leaders and supervisors. The team leaders 

were responsible for administering the survey to the respondents, while the measurers were 

responsible for taking anthropometric measurements and the supervisors were mainly for quality 

control at the team level through ensuring that standard field procedures were being followed by the 

teams. Data collection took place for 8 days from 12th August, to 19th August, 2018 

To ensure high quality data, the survey data collection was done using mobile technology using CS 

entry applications which optimized data quality through programming. The data collection application 

was programmed in a way that skip patterns, maximum and minimum possible value were clearly 

defined prior which minimized such possible errors. Further, data was extracted from the server on 

daily basis and plausibility analysis conducted which informed quality checks.  

The anthropometric and mortality data analysis were analyzed using the ENA for SMART software 

(9th July, 2015 version) while the other data collected was analyzed using SPSS (version 21) and Stata 

(version 14). The anthropometric results are presented using the WHO (2006) reference levels.  
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2.6 Survey Limitations 

The following are some of the limitations for this survey: 

1. The estimating of the age of children was mainly reliant on the calendar of events due to 

absence of age documentation records. Among the surveyed children, only about 5 per cent 

of the children had birth documents. Due to the high reliance on calendar of events in the 

estimation of age, then this variable is subject to recall bias and thus may have some 

implications on the stunting and underweight prevalence which relies on age.  Additionally, 

coverage of measles immunization and vitamin A supplementation was also highly based on 

the recall which could also be prone to recall bias.  
2. Due to insecurity, four clusters (communities) were not surveyed and they included: (1) 

Mamari in Kaga LGA, (2) Aisori in Magumeri LGA, (3) Shetimari Burama Goni in Magumeri LGA 

and (4) Shetimari in Magumeri LGA. Due to the inaccessibility of these clusters, the survey 

utilized all the four reserve cluster prior sampling alongside the other clusters during the 

planning phase.  
3. The sampling frame for this survey was based on the accessible communities at the time of 

the survey and as such, the results should be interpreted with caution.  
4. The sample size for this survey was based on the two primary objectives namely (1) global 

acute malnutrition and (2) crude death rate, with the mortality sample size being the highest 

and thus the final sample size. The data on IYCF, maternal nutrition, Food Security and WASH 

were thus collected in the households which were sampled for the mortality survey and hence 

their sample size should be interpreted with caution  
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CHAPTER 3: SURVEY RESULTS 

3.1 Response Rate and Data Quality 

3.1.1 Response Rate 
The survey targeted 601 households from the accessible areas of four LGAs of Magumeri, Kaga, 

Konduga and Jere. Nevertheless, 485 households responded to the survey which translates to a 

response rate of 80.7% which is considered satisfactory as it’s above the 80% threshold. In respect to 

the anthropometric measurements, a total of 546 children aged 6 to 59 months were assessed for 

nutrition status from the sampled households, with the response rate being at 102% implying that 

slightly more children were assessed than planned. This could be attributed to two factors namely (1) 

the survey was done using the mortality sample size which was higher than the anthropometric sample 

size and hence more children would be expected from the excess households and (2) the parameters 

used for the sample size calculation were average for the entire State, but there could be slight 

variations across the LGAs. Finally, the total population from the sampled households was 2,855 which 

translates to a response rate of 94.3% as illustrated in Table 2.   

Table 2: Response Rate 

Category Planned Achieved Response Rate 

Cluster 38 3821 100.0% 

Household 601 485 80.7% 

Children (6-59 Months) 533 546 102.4% 

Population 3,028 2,855 94.3% 

 

3.1.2 Data Quality 
The data quality was based on review of the anthropometric data standards as defined by the SMART 

Methodology. The overall survey data quality interpreted as Data Plausibility Score (DPS) was at 6% 

which is classified as excellent based on SMART Flags22. The excellent data quality would be attributed 

to a number of factors including through training, close supervision and monitoring of the teams while 

in the field. Table 3 illustrates the overall data quality based on survey findings. 

Table 3: Overall Survey Data Quality 

Criteria  Score Conclusion 

Flagged data 0 (0.7%) Excellent 

Overall Sex ratio  0 (p=0.304) Excellent 

Age ratio(6-29 vs 30-59) 0 (p=0.485) Excellent 

Digit preference score - weight 0 (4) Excellent 

Digit preference score - Height 0 (7) Excellent 

Digit preference score - MUAC 0 (5) Excellent 

Standard Dev WHZ  5 (1.14) Good 
Skewness  WHZ  0 (-0.14) Excellent 
Kurtosis  WHZ  1 (-0.32) Good 

Poisson distribution WHZ-2  0 (p=0.081) Excellent 

Overall Data Quality Score 6 % Excellent 

 

 

 

                                                 
21 This includes the Reserve Clusters which were sampled as result of inaccessibility of 4 clusters due to insecurity 
22 Interpretation of overall Data Plausibility Score(DPS) 0-9: Excellent; 10-14: Good; 15-24: Acceptable; >25: problematic 
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3.2 Demographic and Household Characteristics 

As earlier highlighted, the total number of people living in the sampled households was 2,855 (1,394 

Males and 1,461 Females) with the average household size being estimated as 5.9. The average 

proportion of under-five children in the survey area is estimated as 21.2% while the birth rate is 

estimated as 1.02. The Table 4 below summarizes the demographic characteristics  

Table 4: Sample and Demographic Characteristics 

Characteristics Value 

Total population 2,855 

Males 1,394 

Female 1,461 

Average HH Size 5.9 

Households with Children Under 5 71.3% 

Total Children < 5 Years 606 

% of Under-Five Years Children 21.2% 

Birth Rate  1.02 

 

The Figure 1 presents the population age and sex pyramid for the sampled population. The pyramid is 

indicative of relatively more female population compared with the male population, which is 

comparative with the high male death rate of 0.85 (0.46 – 1.57) compared with the female death rate 

of 0.74 (0.38 – 1.41) although the difference is not significant.   

 

 
Figure 1: Population Age and Sex Pyramid 
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3.3 Anthropometric Results 

3.3.1 Introduction 
Three forms of under-nutrition were assessed through this survey, and they included wasting, 

underweight and chronic malnutrition. Global acute malnutrition indicator was used to assess wasting, 

while underweight indicator was used to assess underweight and stunting indicator was used to assess 

chronic malnutrition. The target population for these three indicators were children aged 6 to 59 

months, whose anthropometric measurements were taken from all the sampled households.  

 

3.3.2 Sex and Age Distribution 
As earlier highlighted, a total of 546 children aged between 6 and 59 months from the sampled 484 

households were assessed for malnutrition. Of these children, 285 were boys while 261 were girls 

resenting a sex ratio of 1.1 which is classified as acceptable since it is with the acceptable range of 

between 0.8 and 1.223 and thus the survey was unbiased for gender. Additionally, the age ratio between 

6 to 29 months and 30 to 59 months old children was 0.90 which is also considered acceptable as it 

was close to the recommended ratio of 0.8524. Table 7 below presents the distribution of age and sex 

for the sample children  

Table 5: Distribution of Age and Sex of Sample 

 Boys  Girls  Total  Ratio 

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

6-17  67 53.6 58 46.4 125 22.9 1.2 

18-29  71 53.0 63 47.0 134 24.5 1.1 

30-41  68 51.1 65 48.9 133 24.4 1.0 

42-53  60 48.4 64 51.6 124 22.7 0.9 

54-59  19 63.3 11 36.7 30 5.5 1.7 

Total  285 52.2 261 47.8 546 100.0 1.1 

 

3.3.3 Prevalence of Acute Malnutrition 
The Global Acute Malnutrition (GAM) is the index which is used to measure the level of wasting 

among the children aged less than five years in a population. In this survey, GAM was defined as the 

proportion of children with a z-score of less than -2 z-scores weight-for-height and/or presence of 

bilateral oedema. Additionally, Severe Acute Malnutrition (SAM) was defined as the proportion of 

children with a z-score of less than -3 z-score and/or presence of oedema. During the analysis 4 cases 

representing 0.7% of the sampled children were excluded from the analysis based on the SMART Flags.  

 

The prevalence of Global Acute Malnutrition in the survey area based on the Weight-for-Height and/or 

oedema was estimated at 15.7% (12.2 – 20.0 95% CI) (n=85) which was classified as critical25 (or within 

the Emergency Threshold) according to the World Health Organization (WHO) classification of 

malnutrition (2006). Additionally, the prevalence of Severe Acute Malnutrition using the same criteria 

was estimated at 4.2% (2.9 – 6.1 95% CI) (n=23) which was classified as critical/emergency as per the 

WHO Classification of SAM. The comparison of results by gender, show no significant difference in 

GAM prevalence by gender; where the prevalence of GAM for boys is estimated at 16.2% (11.5 – 22.3 

95% C.I.) (n=46) and for girls at 15.1% (10.9 – 20.6 95% CI) (n=39) respectively. This suggests that 

                                                 
23 SMART Survey Manual 
24 SMART Methodology Manual 
25 WHO Cut Off Points using Z-Score ((-2 Z scores in populations: <5% - Acceptable; 5-9% - Poor; 10-14% - Serious; >15% 

- Critical) 
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gender is not a risk factor of acute malnutrition in the survey area. No oedema case was recorded 

during the assessment. Table 6 presents the summary of the prevalence of acute malnutrition   

Table 6: Prevalence of Acute Malnutrition based on Weight-for-Height (and/or Oedema) by Sex  

Indicator All 

n = 542 

Boys 

n = 284 

Girls 

n = 258 

Prevalence of global malnutrition  

(<-2 z-score and/or oedema) 

(85) 15.7 % 

(12.2 - 20.0 

95% C.I.) 

(46) 16.2 % 

(11.5 - 22.3 

95% C.I.) 

(39) 15.1 % 

(10.9 - 20.6 

95% C.I.) 

Prevalence of moderate malnutrition  

(<-2 z-score and >=-3 z-score, no 

oedema)  

(62) 11.4 % 

(8.6 - 15.1 95% 

C.I.) 

(32) 11.3 % 

(7.6 - 16.4 95% 

C.I.) 

(30) 11.6 % 

(8.4 - 16.0 95% 

C.I.) 

Prevalence of severe malnutrition  

(<-3 z-score and/or oedema)  

(23) 4.2 % 

(2.9 - 6.1 95% 

C.I.) 

(14) 4.9 % 

(3.0 - 8.1 95% 

C.I.) 

(9) 3.5 % 

(1.6 - 7.3 95% 

C.I.) 

The prevalence of oedema is 0.0 % 

 
Table 7 presents the prevalence of acute malnutrition in the survey area desegregated by age. 

According to the results, the younger children were relatively more malnourished compared to the 

older children with the peak being the children aged 6-17 months, whose GAM prevalence was 

estimated as 32.8%. The prevalence of GAM among children aged 18 – 29 was estimated as 18.8%, 

while for children aged 54 to 59 months was estimated as 6.9% 

Table 7: Prevalence of Acute Malnutrition based on Weight-for-Height (and/or Oedema) by Age 

  Severe wasting 

(<-3 z-score) 

Moderate 

wasting 

(>= -3 and <-2 

z-score ) 

Normal 

(> = -2 z score) 

Oedema 

Age 

(mo) 

Total 

no. 

No. % No. % No. % No. % 

6-17 219 10   8.0 31  24.8 84  67.2 0   0.0 

18-29 152 8   6.0 17  12.8 108  81.2 0   0.0 

30-41 160 2   1.5 7   5.3 122  93.1 0   0.0 

42-53 133 3   2.4 5   4.0 116  93.5 0   0.0 

54-59 60 0   0.0 2   6.9 27  93.1 0   0.0 

Total 724 23   4.2 62  11.4 457  84.3 0   0.0 

 
A Gaussian distribution figure (Figure 2) was generated with the survey data in order to determine the 

distribution of the weight-for-height z-score for the surveyed children when compared with a normal 

(reference) population. The results show that the nutrition status of the sampled children is relatively 

skewed towards the left which is indicative of a poor acute malnutrition situation in the survey area 

compared to the reference population.  
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Figure 2: Weight-for-Height Distribution 

Using the mid-upper arm circumference (MUAC), GAM was defined as the proportion of children 

with a MUAC of less than 125 mm and/or presence of oedema. Likewise, SAM was defined as the 

proportion of children with a MUAC of less than 115 mm and/or presence of oedema.  

 

Based on MUAC, the prevalence of Global Acute Malnutrition (GAM) was estimated 9.0% (6.2 – 12.8 

95% C.I.) (n=49) with the prevalence of Severe Acute Malnutrition (SAM) being estimated 3.1% (1.9 – 

4.9 95% C.I.) (n=17). When comparing the GAM Rate by gender, the results showed that there is no 

significant difference between the males and females, and thus gender is not a risk factor for 

malnutrition in the survey area.   

Table 8: Prevalence of Acute Malnutrition based on MUAC (and/or Oedema) and by Sex 

 All 

n = 546 

Boys 

n = 285 

Girls 

n = 261 

Prevalence of global malnutrition  

(< 125 mm and/or oedema) 

(49) 9.0 % 

(6.2 - 12.8 95% 

C.I.) 

(20) 7.0 % 

(4.4 - 11.0 95% 

C.I.) 

(29) 11.1 % 

(7.0 - 17.2 95% 

C.I.) 

Prevalence of moderate malnutrition  

(< 125 mm and >= 115 mm, no 

oedema)  

(32) 5.9 % 

(3.8 - 8.9 95% 

C.I.) 

(13) 4.6 % 

(2.5 - 8.2 95% 

C.I.) 

(19) 7.3 % 

(4.0 - 12.8 95% 

C.I.) 

Prevalence of severe malnutrition  

(< 115 mm and/or oedema)  

(17) 3.1 % 

(1.9 - 4.9 95% 

C.I.) 

(7) 2.5 % 

(1.2 - 4.9 95% 

C.I.) 

(10) 3.8 % 

(2.0 - 7.1 95% 

C.I.) 

 

3.3.4 Prevalence of Underweight 
The second under-nutrition indicator to be assessed by this assessment was the prevalence of 

underweight among the sampled children. Underweight is defined as the proportion of children with 

a z-score of less than -2 z-scores weight-for-age while severe underweight is defined as less than -3 z-

score weight-for-age. Five children representing 0.9% of the sampled children were excluded from the 

analysis based on the SMART Flags.    
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The prevalence of global underweight as shown in Table 9 in survey area is estimated as 35.9% (31.1-

40.9 95% CI) (n=194) which is considered alarming/critical according to the WHO classification of 

underweight26 while the prevalence of severe underweight is estimated as 11.6% (8.8-15.2 95% CI) 

(n=63). No significant difference was noted between sexes in respect to underweight.  

Table 9: Prevalence of Underweight based on Weight-for-Age Z-Scores and by Sex 

 All 

n = 541 

Boys 

n = 285 

Girls 

n = 256 

Prevalence of underweight 

(<-2 z-score) 

(194) 35.9 % 

(31.1 - 40.9 

95% C.I.) 

(106) 37.2 % 

(31.0 - 43.8 

95% C.I.) 

(88) 34.4 % 

(28.3 - 41.0 

95% C.I.) 

Prevalence of moderate underweight 

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

(131) 24.2 % 

(20.2 - 28.7 

95% C.I.) 

(72) 25.3 % 

(20.0 - 31.4 

95% C.I.) 

(59) 23.0 % 

(17.6 - 29.5 

95% C.I.) 

Prevalence of severe underweight 

(<-3 z-score)  

(63) 11.6 % 

(8.8 - 15.2 95% 

C.I.) 

(34) 11.9 % 

(8.3 - 16.9 95% 

C.I.) 

(29) 11.3 % 

(7.7 - 16.4 95% 

C.I.) 

 

3.3.5 Prevalence of Stunting 
Stunting is the result of chronic or recurrent under-nutrition, usually associated with multiple causal 

factors namely; poor socio-economic conditions, poor maternal health and nutrition, frequent illness, 

and/or inappropriate infant and young child feeding and care in early life27. Stunting was defined as the 

proportion of children with a z-score of less than -2 z-scores height-for-age while severe stunting was 

defined as less than -3 z-score height-for-age. A total of 27 children representing 4.9% of the measured 

children was excluded from the analysis based on the SMART Flags. This high number of exclusion 

could be attributed to the age estimation which was heavily reliant on the events calendar is prone to 

recall bias.   

 

The survey estimates that the prevalence of global stunting is 43.9% (38.0-50.0, 95% CI) (n=228) which 

is classified as alarming/critical based on the WHO classification28of stunting. Additionally, the 

prevalence of severe stunting is estimated at 21.8% (17.7-26.5, 95% CI) (n=113). Comparison between 

stunting prevalence among boys and girls, the results indicates no significant difference as shown in 

Table 10.  

Table 10: Prevalence of Stunting based on Height-for-Age Z-Scores by Sex 

 All 

n = 519 

Boys 

n = 275 

Girls 

n = 244 

Prevalence of stunting 

(<-2 z-score) 

(228) 43.9 % 

(38.0 - 50.0 

95% C.I.) 

(128) 46.5 % 

(39.3 - 53.9 

95% C.I.) 

(100) 41.0 % 

(32.9 - 49.6 

95% C.I.) 

Prevalence of moderate stunting 

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

(115) 22.2 % 

(18.1 - 26.8 

95% C.I.) 

(57) 20.7 % 

(16.1 - 26.2 

95% C.I.) 

(58) 23.8 % 

(18.1 - 30.5 

95% C.I.) 

Prevalence of severe stunting 

(<-3 z-score)  

(113) 21.8 % 

(17.7 - 26.5 

95% C.I.) 

(71) 25.8 % 

(20.4 - 32.1 

95% C.I.) 

(42) 17.2 % 

(12.2 - 23.7 

95% C.I.) 

                                                 
26 WHO Classification of Underweight: Low - <10%, Medium – 10 – 19.9%, High – 20 – 29.9%, Alarming/Critical - >30% 
27http://www.who.int/mediacentre/factsheets/malnutrition/en/ 
28 WHO Classification of Stunting: Low - <20%, Medium - 20 – 29.9% , High – 30 – 39.9%, Alarming/Critical - >40.0% 
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Table 11 shows the analysis of stunting by age for children less than five years. The result indicate that 

older children above the age of 30 months are significantly less stunted compared to children aged 

less than 30 months. The lower prevalence of stunting among older children have also been 

documented by the World Health Organization29, which notes that in many setting, the prevalence of 

stunting starts to rise at the age of about three months; the process of stunting slows down at around 

three years of age, after which mean heights run parallel to the reference   

Table 11: Prevalence of Stunting based on Height-for-Age Z-Scores by Age 

  Severe stunting 

(<-3 z-score) 

Moderate stunting 

(>= -3 and <-2 z-

score ) 

Normal 

(> = -2 z score) 

Age 

(mo) 

Total 

no. 

No. % No. % No. % 

6-17 120 29  24.2 27  22.5 64  53.3 

18-29 126 34  27.0 40  31.7 52  41.3 

30-41 125 31  24.8 27  21.6 67  53.6 

42-53 119 19  16.0 17  14.3 83  69.7 

54-59 29 0   0.0 4  13.8 25  86.2 

Total 519 113  21.8 115  22.2 291  56.1 

3.4 Mortality Results 

This survey also aimed at assessing the two mortality indicators at the community level and these 

indicators included: Crude Death Rate (CDR) and Under-5 Death Rate (U5DR). Mortality indicators 

were estimated retrospectively within a recall period of 93 days with the recall event being the 

beginning of the start of the Ramadhan on 16th May, 2018. All the population from the sampled 

households were included in the mortality survey.  

 

The U5DR was estimated as 1.60(0.83-3.07)/10,000 persons/day while CDR was 0.79 (0.52-

1.20)/10,000 persons/day and classified as acceptable3031 as presented in Table 12. The self-reported 

causes of morbidity included illness (28.6%) and injury/traumatic at 4.8% and the others were unknown.   

Table 12: Mortality Rates 
Parameters Results 

Total population in the surveyed clusters 2,855 

Number of people who joined the household 57 

Number of births during recall 27 

Number of people who left the household 31 

Number of deaths during recall 21 

Total population children below five years of age 605 

Recall period (days) 93 

CDR(deaths/10,000/day) 0.79 (0.52-1.20) 

U5DR(deaths in under-fives/10,000/day 1.60 (0.83-3.07) 

                                                 
29http://www.who.int/nutgrowthdb/about/introduction/en/index2.html; indicate date the website was assessed 
30 Thresholds for Crude Death Rate: <1/10,000/day=Acceptable; > 1/10,000/day=Very Serious, > 2/10,000/day=Out of Control, 
>5/10,000/day=Major Catastrophe (adapted from Checchi and Roberts, 2005) 
31 Thresholds for Under-Five Death Rate: <2/10,000/day=Acceptable, >2/10,000/day=Very Serious, >4/10,000/day=Out of Control, 

>10/10,000/day= Major Catastrophe (adapted from Checchi and Roberts, 2005) 

http://www.who.int/nutgrowthdb/about/introduction/en/index2.html
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3.5 Children Morbidity 

Morbidity data was collected from caregivers of children aged (6-59 months) from the sampled 

households. The interviews were based on retrospective two week recall. The survey findings revealed 

that 41.0% (36.9 – 45.2) (n=224) of total surveyed children were reportedly sick two weeks prior to 

the survey data collection (Table 13). 

Table 13: Prevalence of Reported Illness in Children in the Two Weeks Prior to Survey (n=546) 

 Estimate 

Prevalence of reported illness 41.0% (36.9 – 45.2, 95% C.I.) 

 
According to the results, the most prevalent symptom during the recall period among the under-five 

was fever with chills like malaria estimated at 22.2%, and this was followed by the prevalence of 

diarrhea which was estimated as 10.6%. Other morbidities mentioned included acute respiratory 

infection whose prevalence was 5.7% and bloody diarrhea whose prevalence was 0.4%. Overall, the 

prevalence of diarrhea was estimated as 11% (Table 14).  

Table 14: Symptom Breakdown among under-five based on Two Weeks Recall (n=224) 

Illness Estimate 

Fever with Chills Like Malaria 22.2% (18.7 – 25.7, 95% CI) 

Watery Diarrhea 10.6% (8.0 – 13.2, 95% CI) 

ARI/Cough 5.7% (3.7 – 7.6, 95% CI) 

Bloody Diarrhea 0.4% (0.0 – 0.9, 95% CI) 

Others 2.2% (1.0 – 3.4, 95% CI) 

 
According to the survey, the most common method of health seeking option was from private 

clinic/pharmacies reported by 26.8% (n=60) of the caregivers, followed by public clinics reported by 

18.3% (n=41) of the caregiver whose children had been sick within the recall period as indicated in 

Figure 3. The results also indicate that 9.8% (n=22) of the caregivers never sought any medical 

assistance. These results are indicative of poor health seeking behaviour among primary caregivers in 

reference to delayed triage and bad treatment options such as traditional healer, misuse of drugs at 

pharmacy/shop without proper diagnosis.  

 

 
Figure 3: Health Seeking Behavior 
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3.6 Measles Immunization and Vitamin A Supplementation  

Table 15 below presents the results of the various immunization/vaccinations coverage as assessed 

during the assessment which includes measles vaccination among children 9 to 59 months and Vitamin 

A Supplementation among children aged 6 to 59 months. According to the results of the survey, the 

coverage of measles at 9 months is estimated as 48.5% (n=247) while the coverage of Vitamin A 

Supplementation is estimated at 20.2% (n=110) where in both cases the coverage is classified as low 

since it’s below the WHO Target of 90%32.  

Table 15: Vaccination Coverage: Measles Immunization and Vitamin A Supplementation 

 Measles 

(n=509) 

Vitamin A  

(n=546) 

Yes, Card 4.9% (n=25) 

(3.0 – 6.8, 95% CI) 

2.4% (n=13)  

(1.1-3.7, 95% CI) 

Yes, Recall 43.6% (n=222) 

(39.3 – 47.9, 95% CI) 

17.8% (n=97)  

(14.5-21.0, 95% CI) 

Yes (Card and Recall) 48.5% (n=247) 

(44.2 – 52.9, 95% CI) 

20.2% (n=110) 

(16.8 – 23.5, 95% CI) 

No 49.1% (n=250) 

(44.8 – 53.5, 95% CI) 

77.1% (n=421) 

(73.6-80.6, 95% CI) 

Don’t Know 2.4% (n=12) 

(1.0 – 3.7, 95% CI) 

2.7% (n=15) 

(1.3-4.1, 95% CI) 

3.7 Infant and Young Children Feeding 

Infant and young child feeding are integral to child growth especially for children less than 2 years of 

age. This section highlights the findings of the infant and young children feeding (IYCF) practices. Five 

indicators were selected to be measured during data collection and they include: exclusive 

breastfeeding, early initiation of breastfeeding, minimum dietary diversity, minimum meal frequency 

and the minimum acceptable diet. A total of 187 children aged between 0 and 23.9 were included in 

the IYCF module from the sampled household and this represents 34.2% of the children aged less than 

5 years, and this compares with the proportion of children 0-23.9 nationally which is estimated as 

36.9%33. Of these children, 50.8% (n=95) were boys and 49.2% (n=92) were girls; and 38 of them were 

aged less than 6 months and the other 149 were aged between 6 and 23.9 months.  

 

3.7.1 Early Initiation of Breastfeeding 
Timely initiation of breastfeeding is defined as putting the newborn to the breast within one hour of 

birth. WHO and UNICEF recommends that infants should be introduced to breastfeeding within the 

first one hour after birth34. UNICEF notes that early initiation of breastfeeding contributes to improved 

maternal health immediately after the delivery because it helps reduce the risk of post-partum 

hemorrhage35. Early initiation of breastfeeding is not only the easiest, cost effective and most successful 

intervention; it also tops the table of life-saving interventions for health of the newborn36 37 38. Studies 

                                                 
32 http://www.who.int/immunization/newsroom/press/immunization_coverage_july_2015/en/ 
33 Multiple Indicator Cluster Survey 2016-2017 
34 http://www.who.int/features/factfiles/breastfeeding/facts/en/  
35http://www.unicef.org/nutrition/index_24824.html 
36Edmond KM, Zandoh C, Quigley MA: Delayed breastfeeding initiation increases risk of neonatal mortality. 
37Du Plessis D: Breastfeeding: Mothers and health practitioners, in the context of private medical care in Gauteng. 
38Koosha A, Hashemifesharaki R, Mousavinasab N: Breast-feeding patterns and factors determining exclusive breast-feeding. 

http://www.who.int/features/factfiles/breastfeeding/facts/en/
http://www.unicef.org/nutrition/index_24824.html
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have also shown that 22 per cent of neo-natal deaths could be prevented, if all infants are put to the 

breast within the first one hour of birth.  

 

The survey results showed that among the children aged less 24 months, only 44.9% (n=84) were 

introduced to the breast milk within the first hour after birth, which is below the 80% global threshold 

as recommended by WHO39.  

 

 

Figure 4: Early Initiation of Breastfeeding 

3.7.2 Exclusive Breastfeeding Rate 
Exclusive breastfeeding (EBF) is the act of giving a child less than six month only breast milk without 

giving anything else, not even water or animal milk. According to WHO, this has immense impact on 

the child in achieving optimal growth, development and health. Systematic reviews of various studies 

have shown that exclusive breastfeeding of infant with only breast milk, and no other foods or liquids, 

for the six months has several advantages which include: lower risk of gastrointestinal infection for the 

baby, more rapid maternal weight loss after birth, and delayed return of menstrual periods. The 

Nigerian Government recommends that infant under-six months should be given breast milk only, 

without any other liquid or foods apart from medicines prescribed by doctors40.  

 

As shown in Figure 5 below, the survey recorded a very low estimate on exclusive breastfeeding with 

only 18.9% (n=7) of the children less than 6 months recorded as having been exclusively breastfed in 

the previous day and night preceding the survey. The EBF Rate is noted to be below the national of 

50% as outlined in the Health Sector Component of National Food and Nutrition Policy (2014-2019). 

                                                 
39 WHO. 2003. Global Strategy for Infant and Young Child Feeding 
40 National Policy on Infant and Young Children Feeding in Nigeria (2010). Federal Ministry of Health 
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Figure 5: Exclusive Breastfeeding 

3.7.3 Minimum Dietary Diversity 
Minimum dietary diversity is defined as the proportion of children 6–23 months of age who receive 

foods from 4 or more food groups41. Among the surveyed children aged 6 to 23.9 months in the 

sample, only 12.9% (n=19) of them managed to meet the minimum dietary diversity, implying that they 

had eaten from at least four of the seven food groups within the 24 hours preceding the survey. In 

respect to the specific food group consumed by the children in this age group, grains, roots and tubers 

had been consumed by 72.3% of the children, while vitamin A rich vegetables and fruits had been 

consumed by 37.8% of the sampled children and another 35.8% had consumes legumes and nuts. On 

the other hand, the results of the assessment as indicated in Figure 6 show low consumption of daily 

products such as milk, eggs and meat products.    

 

 
Figure 6: Dietary Diversity 

3.7.4 Minimum Meal Frequency 
The minimum meal frequency is defined as the proportion of breastfed and non-breastfed children 6–

23 months of age who receive solid, semi-solid, or soft foods (but also including milk feeds for non-

breastfed children) the minimum number of times or more. The survey established that 44.9% (n=67) 

                                                 
41 http://www.who.int/nutrition/publications/infantfeeding/9789241599290/en/ 
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of the children aged between 6 and 23.9 months had met the minimum meal frequency42, which was 

classified as below the 50% national target.  

Table 16: Minimum Meal Frequency 

 Parameter Estimate  

Minimum Meal Frequency 44.9% (36.9 – 53.0, 95% CI) (n=67) 

 

3.7.5 Minimum Acceptable Diet 
The minimum acceptable diet is a composite indicator which is developed from both the minimum 

dietary diversity and the minimum meal frequency. The results of the survey shows that only 4.8% 

(n=7) of the sampled children had met the minimum acceptable diet during the previous 24 hours 

preceding the survey, and is considered low since it below the national target of 50% (Figure 7)  

 
Figure 7: Minimum Acceptable Diet  

3.8 Maternal Nutrition 

3.8.1 Maternal Characteristics 
This section presents the findings of the primary caregivers from the sampled households. From the 

sampled households, 28.7% (n=139) of the respondents were males and thus were noted included in 

this section, with the remaining 71.3% (n=346) being females. The reason why there was a high number 

of male respondents was due to the fact that the survey was done during the planting and weeding 

season, and a significant number of female caregivers were found to have gone to the farms. The 

average age of the female primary caregivers was found to be 30.7 (SD=±11.3), with the minimum age 

being 14 and the maximum being 75. In addition, among the women surveyed, 310 (89.6%) were aged 

between 15 and 49 years.   

 

In respect to the education level, the survey found that majority of the women (61.0%, n=211) had 

only attended the Islamiyya Education. Another 36.4% (n=126) had not received any form of education 

with only 2.6% reporting having received either primary or secondary education. This is indicative of 

poor education status among the primary caregivers in the survey area. 

 

                                                 
42 Minimum Meal Frequency: Children aged between 6 and 8 months and is breastfeeding is supposed to feed at least twice per 24 hours, a 

child aged between 9 and 23 months and is breastfeeding is supposed to feed at least 3 hours in a span of 24 hours. 
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Figure 8: Primary Caregiver’s Education Status 

3.8.2 Physiological Status 
The survey also sought to establish the physiological status of the women of reproductive age (15 to 

49 years), and as earlier highlighted, there were 310 women of reproductive age who were primary 

caregivers. Of these, 44.2% (n=137) were reported that they were neither pregnant nor lactating, 

while 40.3% (n=125) were classified as lactating, and 14.5% (n=45) were pregnant as indicated in Figure 

8.  

 
Figure 9: Physiological Status  

3.8.3 Maternal Nutritional Status based on MUAC 
The maternal nutritional status was assessed using the Mid-Upper Arm Circumference (MUAC). 

Under-nutrition among the women of reproductive age was determined using MUAC of less than 21.0 

cm, while women with a MUAC of between 21.0 cm and less than 23.0 cm were classified as being at 

risk of malnutrition. According to the results, the prevalence of under-nutrition among all women aged 

between 15 and 49 years was 4.5% (n=14), while 14.8% (n=46) were classified as being at risk of 

malnutrition. On the other hand, among the pregnant and lactating women, 4.0% (n=7) were classified 

as undernourished with 15.0% (n=26) being classified as being at risk of malnutrition as illustrated in 

Table 17. No significant difference was recorded in relation to malnutrition among the women by their 

physiological status.  
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Table 17: Maternal Nutrition based on MUAC 

MUAC Categorization 

Women 15 - 49 Years 

Pregnant and Lactating 

Women 

n % n % 

< 21.0 cm (Undernourished) 14 4.5% 7 4.0% 

21.0 - <23.0 cm (At Risk) 46 14.8% 26 15.0% 

23.0 cm and Above (Normal) 250 80.6% 140 80.9% 

3.9 Food Security 

The survey assessed the household food security using two indicators which included: Household 

Dietary Diversity Score (HDDS) and Food Consumption Score (FCS). In addition, the survey sought 

to establish the main source of food for the households and if they receive food aid. This section 

presents the finding of the food security indicators.   

 

3.9.1 Main Source of Food  
According to Figure 9, the main source of food for the sampled households was own production 

recorded in 49.7% (n=241) of the households, followed by purchasing food which was reported in 

37.7% (n=183) of the households.  

 
Figure 10: Main Source of Food  

Further, the results of the survey showed that only 21.2% (n=103) reported receiving food aid, and of 

these, 96.1% (n=99) reported that they receive food aid on monthly basis, while the rest (3.9%, n=4) 
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Figure 11: Household Receiving Food Aid  

3.9.2 Household Dietary Diversity Score 
Dietary diversity is a measure of the number of individual foods or food groups consumed and is 

assessed using the 24 hour recall period43. Dietary diversity has the ability to establish the household 

accessibility to a variety of foods. According to the results, 10.7% (n=52) of the households were 

classified as having high44 dietary diversity, 26.0% (n=126) were classified as having moderate dietary 

diversity, and 63.3% (n=307) were classified as having low dietary diversity as illustrated in (Figure 12). 

In addition, the mean household dietary diversity score was found to be 4.2 (SD: ±1.9) which is 

indicative of low household dietary diversity.  

 

 
Figure 12: Household Dietary Diversity Score 

The results of the survey indicated high consumption of cereals, vegetables and legumes, nuts and 

seeds with over 58% of the households reporting having consumed them within the 24 hours recall as 

illustrated in Figure 13. On the other side, there is low consumption of eggs, meat, milk and milk 

products, fruits, white tubers and roots, fish and other sea foods with less than 50% of the household 

reporting consumption within the 24 hours recall. 

 

                                                 
43 https://www.fantaproject.org/sites/default/files/resources/HDDS_v2_Sep06_0.pdf 
44 Integrated Phase Classification for Chronic Food Security 
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Figure 13: Individual Food Items Consumed 

3.9.3 Food Consumption Score 
Household food consumption is measured through the Food Consumption Score, an indicator that 

measures the dietary diversity, energy, macro and micro content value of the food consumed by the 

household during the seven days preceding the interview. Thus, the food consumption scores (FCS) 

have been generated to indicate whether or not households were meeting the acceptable consumption 

levels. Three categories of food consumption have been used namely: poor (FCS of 21 or less); 

borderline (FCS between 21 and 35) and acceptable (FCS higher than 35).  Inadequate consumption 

is the combination of poor and borderline i.e., less than 35. 

 
The results showed that 14.6% (n=71) of the households were classified as having poor food 

consumption score depicting severe food shortage within these household, 19.2% (n=93) were 

classified as being in the borderline food consumption score while the rest 66.2% (n=321) were 

classified as having good food consumption as indicated in Figure 14. The 19.2% classified as within the 

borderline risk remain at risk of transitioning to the poor FCS with severe food shortage  

 

 

Figure 14: Food Consumption Score 
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3.9.4 Food Consumption Score - Nutrition 
The food consumption tool used comprised of 16 food groups. It was therefore possible to assess 

consumption of Vitamin A, Iron and protein rich foods during the 7 day period prior to the survey 

commonly referred as food consumption score - nutrition. Households were categorized into those 

who never consumed (0 Days); consumed sometimes (1 – 6 Days) and those that consumed at least 

once a day (7 Days). As shown in the figure below, consumption of Vitamin A Rich and Protein Rich 

foods were more common when compared with consumption of hem iron rich foods.  

 

The results of the survey indicate low consumption of hem iron rich foods (meat, poultry, organ meat, 

fish and sea foods) with only 20.0% of the households consuming these food items for all the seven 

days preceding the survey, and the 30.1% having not consumed these food items for any day within 

the recall period. Additionally, consumption of Vitamin A rich foods all days was slightly higher than 

proteins and hem iron rich foods as shown in Figure 15 

 

 
Figure 15: Food Consumption Score - Nutrition 

3.10 Water and Sanitation 

Global access to safe water, adequate sanitation, and proper hygiene education can reduce illness and 

death from disease, leading to improved health, poverty reduction, and socio-economic 

development45. However, many countries are challenged to provide these basic necessities to their 

populations, leaving people at risk for water, sanitation, and hygiene (WASH)-related 

diseases46.  Throughout the world, an estimated 2.5 billion people lack basic sanitation (more than 35% 

of the world's population)47. Basic sanitation is described as having access to facilities for the safe 

disposal of human waste (feaces and urine), as well as having the ability to maintain hygienic conditions, 

through services such as garbage collection, industrial/hazardous waste management, and wastewater 

treatment and disposal.  

                                                 
45 https://www.cdc.gov/healthywater/global/index.html 
46http://www.cdc.gov/healthywater/global/ 
47World Health Organization and UNICEF. Progress on Drinking Water and Sanitation: 2012 Update. United States: WHO/UNICEF Joint 
Monitoring Programme for Water Supply and Sanitation; 2012 
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3.10.1 Source of Drinking Water 
The results of the survey show that 66.4% (n=322) of the household were using piped water as their 

source of drinking water. During observation, it was noted that the source for much of the piped 

water is through boreholes and hence this would be considered the major source of water in the 

survey area.  The source of water for 14.2% (n=69) of the households was protected well and/or 

springs. Other sources of water in the survey area included open well/springs (6.6%), rivers (4.7%) and 

rain water (3.5%), dams/pond (3.3%) and other sources (1.2%) as shown in Figure 16.  

  

 
Figure 16: Source of Water 

3.10.2 Water Treatment 
According to the survey, only 29.5% (n=143) of the households that reported treating water before 

drinking. Among the household that reporting treating drinking water, the common methods included 

used included: let the water stand and settle (88.8%), using aqua tabs given by aid agencies (7.7%), 

straining (2.8%) and boiling at 0.7%. 

 

 
Figure 17: Water Treatment 
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3.10.3 Hand Washing 
The survey results demonstrates poor hand-washing practices among the primary caregivers in the 

survey area. The results showed that 24.5% of the primary caregivers doesn’t wash their hands at any 

instance, and of the remaining 75.6%, none of them washes their hands in all the five critical times. 

Further, only 14.4% who wash their hands in three critical times, 53.2% in two critical times and 7.8% 

in only once critical time. According to the results, the most common instances of hand washing 

included after visiting the toilet (67.0%) and before eating (59.0%). The results further show that very 

few caregivers that practice hand washing before cooking (15.1%), before feeding the child (1.9%) and 

almost no caregiver that washes their hand after cleaning the child’s bottom (0.4%) as shown in Figure 

18. Further analysis of the data show that 64.9% of the caregivers who wash their hands use water 

only, while 20.2% use water and soap and the rest 14.8% use water and either ash or sand.  

 

 
Figure 18: Hand Washing 

3.10.4 Sanitation Facilities 
The survey showed that 69.3% (n=336) of the sampled household use pit latrines/latrines, while 18.8% 

(91) use open defection methods. Another 10.7% (n=52) reported having access to ventilated 

improved pit latrines and 1.2% (n=6) reported using flush toilets. According to the results, only 11.9% 

of the households have access to proper sanitation which is a major sanitation concern in the survey 

area.  

 

 
Figure 19: Sanitation Facilities 
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4.1 Discussion 

The main objective of this survey was to estimate the prevalence of acute malnutrition and the crude 

death rate in Save the Children operational areas in Borno State. In particular, the assessment was 

implemented in the accessible areas of 4 LGAs which included: Kaga, Konduga, Magumeri and Jere. 

The survey adopted the SMART Methodology using a 2-stage cluster sampling design. A total of 38 

clusters were sampled using the probability proportional to population size although 4 clusters were 

not accessible due to security reason; and thus the four reserve clusters were utilized. At the cluster 

level, 16 households were sampled using simple random sampling results.  In total, 486 households 

were sampled and the total population was 2,855 (1,394 males and 1,461 females). From the sampled 

households, 546 children aged 6 to 59 months were taken their anthropometric measurements 

including weight, height, MUAC and oedema.  

 

4.1.1 Nutrition Situation among Children Aged 6-59 Months 
The prevalence of global acute malnutrition based on weight-for-height z-score (WHZ < -2SD and/or 

oedema) has been estimated as 15.7% (12.2-20.0 95% CI) while the prevalence of severe acute 

malnutrition (WHZ < -3SD and/or oedema) has been estimated as 4.2% (2.9- 6.1 95% CI). According 

to the WHO Classification of acute malnutrition, the nutrition status in the survey area is classified as 

critical48 and thus noted to be above the WHO Thresholds for Emergency. As noted earlier, this survey 

was conducted during the lean season which is characterised by high prevalence of acute malnutrition 

in the survey area as evidence by other nutrition assessments conducted in the same season by various 

agencies. This season is also characterised by hunger as well as increased morbidity which are direct 

drivers of acute malnutrition and hence could be attributed to the critical nutrition situation in the 

survey area.  

 

Although no previous survey have been conducted in the same survey area (geographically) in the past 

which could be used for comparison; nutrition surveys have been conducted previously by other 

agencies in Borno State which although the data cannot be directly comparable (due to difference in 

survey areas definition). However, proxy comparison done between the results of this survey and the 

3rd round of the Nutrition and Food Security Surveillance (NFSS) by UNICEF which was done in July 

2017 show no significant variation in the prevalence of GAM. According to the 3rd round of NFSS, the 

prevalence of GAM in Central Borno (where Kaga, Magumeri and Konduga LGAs are located, and 

were included in this current survey) was estimated as 13.4% while in MMC/Jere (with Jere LGA being 

included in this current survey) was estimated as 12.6%.  

 

The prevalence of stunting among children aged 6-59 months in the survey area is estimated as 43.9% 

(38.0-50.0 95% CI) which is classified as very high/alarming49 based on the WHO Classification of 

stunting; and the prevalence of severe stunting is estimated as 21.8% (17.7-26.5 95% CI). Nigeria is 

characterized by high stunting levels, with the 2013 DHS estimating the prevalence of stunting as 

36.8%, with North East Zone recording a stunting level of 42.3%. Additionally, the 2016-17 MICS 

Survey showed the prevalence of stunting as 43.5% nationally, and severe stunting as 22.8% nationally; 

the prevalence of stunting was estimated as 52.4% in the North East Zone, and 45.0% in Borno State. 

Figure 20 below presents the estimates of stunting from various sources: 

                                                 
48 WHO classification of Acute Malnutrition (0.0%-4.9%)=Normal; (5.0%-9.9%)=Poor; (10.0%-14.9%)=Serious and >15%=critical) 
49< 20 – Low, 20 - < 30 – Moderate, 30 - < 40 – High, ≥ 40 – Very High 
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Figure 20: Prevalence of Stunting from Various Sources   

4.1.2 Morbidity among Children Aged 6-59 Months 
Morbidity among the children aged 6 to 59 months was accessed through recall and was based on a 

two-week recall period. According to the results, 41.0% of the children aged 6 to 59 months had been 

reported to be sick within the recall period, with the most prevalent condition being fever with chills 

like malaria estimated as 22.2%. The prevalence of diarrhea was estimated as 11.0%, where 10.6% was 

watery diarrhea, and 0.4% was bloody diarrhea. Among the children who had diarrhea within the recall 

period, only 30% of them sought medical treatment from health facilities. These results are indicative 

of poor health seeking behaviour among primary caregivers.  

 

The high morbidity rate in the survey area coupled with poor health seeking behaviours could be a 

catalyst for increased malnutrition in the survey area due to lowered immunity among the children. In 

relation to this, the survey sought to establish if there was any association between global acute 

malnutrition and morbidity, and in particular diarrhoea. The prevalence of global acute malnutrition 

using MUAC was used as the outcome variable, while morbidity was considered as the predictor 

variable, as well as diarrhoea. The association between GAM and morbidity is presented in Figure 22 

below. 

 

According to the analysis, among the children who were classified as being malnourished, 55.1% of 

them were reported to have been sick within the two week recall period, while among the children 

who were not malnourished, only 39.6% were reported to have been sick within the recall period. 

Statistical analysis showed that this association was significant (p-value=0.036), and thus, children who 

were malnourished were significantly reported to have been sick within the recall period compared 

with those who were not malnourished. In addition, the analysis showed that the children who were 

malnourished were 1.8 times likely to be sick within the recall period compared to those who were 

not malnourished with this association being significant (p=0.038).   
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Figure 21: Association between Malnutrition and Morbidity   

Further analysis were conducted to establish the association between malnutrition and diarrhoea as 

show in Figure 23. According to the results, 30.6% of the children who were malnourished had also 

presented with diarrhoea in the two week recall period, while only 9.1% of the non-malnourished 

children had presented with diarrhoea within the same period. The results thus show that children 

who were malnourished were likely to present with diarrhoea, with this association being significant 

(p-value=0.000). further results indicates that the children who are malnourished were 4.4 times likely 

to present with diarrhoea compared to those who are not malnourished with the association being 

significant (p-value=0.000) 

 

 
Figure 22: Association between Malnutrition and Diarrhea 

4.1.3 Maternal Nutritional Status 
The maternal nutrition status was assessed using the mid-upper arm circumference (MUAC). Under-

nutrition among the women of reproductive age was determined using MUAC of less than 21.0 cm, 

while women with a MUAC of between 21.0 cm and less than 23.0 cm were classified as being at risk 

of malnutrition. The results show that there was no significant difference in the prevalence of under-

nutrition among the women of reproductive age and the pregnant and lactating women. According to 

the results, 4.5% of the women of reproductive age were classified as malnourished while 4.0% of the 

pregnant and lactating women were classified as malnourished. Although the prevalence of under-

nutrition among the women was low, the results indicate high proportion (15%) of women in either 

category who are at the risk of malnutrition.  
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4.1.4 Mortality 
The survey estimated two mortality indicators which included the crude death rate and the under-five 

death rate.  According to the results, the estimate for crude death rate was 0.79 (0.52-1.20)/10,000 

persons/day while the under-five death rate was estimated as 1.60 (0.83 – 3.07)/10,000 persons/day 

which are both classified a low5051under thus the death rate in the survey area is under control.  

 

4.1.5 Measles Immunization and Vitamin A Supplementation 
The survey also aimed at establishing the coverage of Measles Immunization and Vitamin A 

Supplementation in the survey area. The results of the survey showed very low coverage for both 

Measles Immunization and Vitamin A Supplementation. According to the survey, the measles coverage 

was estimated as 48.5% while the coverage for Vitamin A was estimated as 20.2%. This coverage is 

classified as below the global target of 90% are recommended by the World Health Organization. 

Nevertheless, the low coverage of immunization has been recorded in Nigeria over time. For instance, 

the DHS 2013 showed the coverage of measles immunization at 9 months being estimated as 42.1% 

nationally, 26.8% in the North East and 17.3% in Borno State. Consequently, the coverage of measles 

immunization at 9 months was estimated as 41.7% nationally, 36.0% in the North East Zone and 58.1% 

in Borno State by the 2016-17 MICS Survey. Further, the MICS 2016-17 results show that only 22.9% 

of the children aged 12 to 23.9 months are fully immunized in Nigeria which is an evidence of low 

immunization coverage. Among the factors which have been cited as reasons for low immunization 

coverage in the country include: traditional beliefs, accessibility to health services, religious beliefs, 

insecurity among others52. 

 

4.1.6 Infant and Young Children Feeding Practices.  
The survey assessed five infant and young children feeding practices. These include, early initiation to 

breastfeeding, exclusive breastfeeding, minimum dietary diversity, minimum meal frequency and 

minimum acceptable diet. According to the survey results, the infant and young child feeding practices 

were found to be quite poor in the survey area as shown in figure 24. The results show that none of 

the five indicators met the 50% national thresholds, which is a major area of concern. Although these 

indicators is recorded as low, the same low results on this indicator have been observed by other 

national surveys in the country with MICS estimating timely introduction to breastfeeding as 32.8% 

nationally, and 32.1% in the North East Region, and 36.8% in Borno State53. The Demographic Health 

Survey (2013) estimates this indicator as 33.2% nationally, 37.9% in North East and 67.8% in Borno 

State. Additionally, the low EBF is also noted nationally by national surveys such as MICS which records 

the EBF Rate as 23.4% nationally and 21.3% in the North East Region. According to the DHS, the EBF 

rate is estimated as 17.4% nationally.   

 

 

                                                 
50Thresholds for Crude Death Rate: <1/10,000/day=Acceptable; > 1/10,000/day=Very Serious, > 2/10,000/day=Out of Control, 
>5/10,000/day=Major Catastrophe (adapted from Checchi and Roberts, 2005) 
51Thresholds for Under-Five Death Rate: <2/10,000/day=Acceptable, >2/10,000/day=Very Serious, >4/10,000/day=Out of Control, 
>10/10,000/day= Major Catastrophe(adapted from Checchi and Roberts, 2005) 
52 https://www.novapublishers.com/catalog/product_info.php?products_id=19849 
53 MICS 2016-2017 
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Figure 23: Summary of the Infant and Young Children Nutrition Indicators 

4.1.7 Water, Sanitation and Hygiene 
Four indicators under water, sanitation and hygiene were collected through this survey and they 

included access to safe water sources, water treatment, access to proper sanitation and hand washing 

at critical times among the primary caregivers. According to the survey, majority of the household 

access water from unsafe sources, and this is coupled with low water treatment which was estimated 

as 29.5%. The high access to unsafe water, couple with the low water treatment could be a risk factor 

to increase morbidity especially the prevalence of diarrhea. Association analysis of sources of drinking 

water and diarrhea was done, and the analysis showed that the children from households which have 

access to safe water sources were 69.3% less likely to get diarrhea compared with the children from 

the households which had no access to safe water sources (p=0.000); and thus access to safe water 

source is considered a risk factor to diarrhea. The poor access to safe water sources have also been 

recorded nationally, with MICS 2017 estimating this as 64.1%.  

 

Further, the survey noted that the hand washing at critical times is quite low with almost no primary 

caregiver washing their hands before cooking or before feeding the children. In addition, the survey 

found that there is poor access to sanitation facilities, with open defecation being estimated 19 per cent. 

These results are indicative of poor hygiene practices in the survey area. Further analysis of data showed 

that the households which had poor access to sanitation had more children reported to have had 

diarrhea within the two-week recall period (p=0.004), which indicates that from the data, then, poor 

sanitation is a risk factor to diarrhea in the survey area. The poor access to sanitation has also been 

documented by other surveys, with the MICS 2016-17 estimating this as 35.9% nationally.  
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4.2 Conclusions 

4.2.1 Nutritional Status of Under-Five and Mortality Rates 
This survey has established that the prevalence of acute malnutrition in the survey area is classified as 

critical (above the Emergency Threshold by WHO Classification) with no difference between the 

genders. Although no previous SMART Survey which has been conducted in the same survey area, 

proxy comparison of the GAM Rate and other surveys done in Borno State has shown that no much 

difference or shift in the GAM Rate during this lean season has been documented. The stunting also 

concludes that the stunting and under-weight levels in the survey area are alarming according to the 

WHO Classification, although they are comparable with other results in the North East Zone, Borno 

State and also nationally. The crude and under-five mortality rates are considered stable and within the 

acceptable thresholds.  

 

4.2.2 Morbidity 
The morbidity rates in the survey remain high, where the survey found that two in every five children 

were reported to have been sick during the recall period and this is considered high. Further, the survey 

noted that the prevalence of diarrhea was estimated as 11 per cent, and this was coupled by poor health 

seeking behavior with only three in ten children presenting with diarrhea having been taken to hospital 

for medical attention. Association analysis also showed that children who were malnourished were 1.8 

times likely to present with any form of morbidity, and 4.4 of the malnourished children were likely to 

present with diarrhea with this association being significant.  

 

4.2.3 Measles Immunization and Vitamin A Supplementation 
The Measles Immunization and Vitamin A Supplementation were found to be significantly below the 

global thresholds of 90%. As per the results, only one in two children aged 9 to 59 months had been 

immunized against measles, while only one in five children aged between 6 and 59 months had been 

supplemented with Vitamin A.  

 

4.2.4 Maternal Nutrition  

The prevalence of under-nutrition among the women of reproductive age and pregnant and lactating 

women was found to be low and estimated as 5 and 4 per cent respectively. However, the proportion 

of those at risk of malnutrition was found to be quite high.  

 

4.2.5 Food Security 

The survey results showed that the household dietary diversity average score was 4.2 which is 

indicative of low dietary diversity at the household level, and thus, food availability at the household 

level was a major challenge during the time of the survey. According to the survey, there was relatively 

low consumption of various food groups including: Eggs, Meat and Meat Products, Milk and Milk 

Products, Fruits, White Tubers and Roots, Fish and Other Sea Foods. Nevertheless, the food 

consumption score which combines both the quantity and quality of food shows acceptable quality of 

the diet with almost seven in every ten households being classified as having acceptable food 

consumption score.  

 

4.2.6 Infant, Young Child and Nutrition 

The infant and young children feeding practices measured by this survey indicate poor practices among 

the caregivers.  According to the results, all the indicators assessed recorded estimates of less than 

50 per cent, which are below the global targets of 50 per cent; with the exlusive breastfeeding being 
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estimated as 18.9%, early initiation of breastfeeding estimated as 44.9% and minimum acceptable diet 

estimated as 4.8% 

4.2.7 Water, Sanitation and Hygiene 

The results of the assessment show poor access to safe drinking water, coupled with poor water 

treatment at the household level. According to the results, hand washing at critical times was also 

quite poor with almost none of the primary caregivers reported washing their hands before cooking,  

before feeding the children and after cleaning the children’s bottoms. Additionally, the survey also 

recorded poor access to sanitation with the majority of the households accessing the traditional pit 

latrines or opting for open defecations. Association analysis between access to safe water, sanitation 

and diarrhea showed that both access to safe water and access to proper sanitation are risk factors 

associated with diarrhea.  
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4.3 Recommendations 

Key Finding  Ongoing/Current 

Intervention 

Recommendations Stakeholde

r  

 

 

 

 

 

 

 

 

 

 

Critical levels of GAM at 15.7% above 

the WHO Threshold of 15% for 

Emergency and also evidenced by high 

GAM by MUAC at 9.0%. The SAM 

Prevalence of 4.2% also point to 

critical levels of malnutrition in the 

survey area. 

 

Alarming/critical levels of 

underweight and stunting estimated as 

35.9% and 43.9% respectively. 

- The CMAM 

Intervention are on-

going, although the 

focus is mainly on 

the OTP and SCs. 

Currently, SCI is 

operating 18 OTP 

Sites and 1 

Stabilization Centre 

in Jere. 

 

- Community 

Outreach is ongoing 

in various parts of 

the LGAs including 

Mass Screening on 

monthly basis by 

Community 

Volunteers and 

Community 

Mobilization and 

Sensitization 

- There is an immediate need to consider initiating the Targeted Supplementary Feeding Program 

(TSFP) in the area with the target being the Moderate Acute Malnourished (MAM) children.  

- Consider adoption of a Blanket Supplementary Feeding Program during the lean season for children 

6-36 months (this age group had significantly more malnourished children compared with the 37 – 

59 months) which should address the increased numbers of moderately malnourished children in 

the LGAs as evidenced by the survey results. Pregnant and lactating women should also be 

considering for nutritional supplementation. 

- The community outreach ought to be strengthened by ensuring proper documentation of outreach 

activities and mapping of the catchment population. Further, community mobilization ought to be 

strengthened and cover all accessible areas where this has not been done.  

- The referral system ought to be strengthened to ensure that at most all referred children through 

screening and active case finding reach the facilities, with proper follow-up to the non-attendance.  

- Strengthen the community referral system for malnourished children with a special focus on the 

host communities, and also consider training mothers for MUAC screening and referral 

- The survey recommends for continuous monitoring of the nutrition situation in the LGAs for 

effective planning and preparedness. The simplest and effective monitoring system would be 

regularly updating the CMAM monthly data triangulated with the community outreach data (mass 

screening and active case finding), and developing trends analysis in order to observe the trends of 

nutrition situation. Further, in order to ensure high quality data, then, the team should also explore 

possibilities of conducted quarterly routine data quality assurances 

- A SQUEAC Assessment to investigate the barriers to optimal CMAM coverage is recommended in 

targeted LGAs   

- Integration of Growth monitoring into the Ministry of Health Routine Services 

 

 

 

 

 

 

SCI/WFP 

and other 

Partners 

Implementin

g CMAM 

activities 
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High morbidity rates in the survey 

area with at least two in five children 

having been sick within the two-week 

recall period. Although the prevalence 

of diarrhea was estimated as 11 per 

cent, health seeking behavior was 

found to be quite low with only three 

in ten children seeking medical 

attention from health facilities. 

Hygiene Promotion - Stocking of essential drugs for common morbidities should be ensured in the primary health cares.  

- Rehabilitation of the exiting primary health care centers in the LGAs in order to improve an 

integrated health and nutrition implementation which should be strengthened by joint supervision 

by the SPHCDA and the implementing partners 

- Continue with the hygiene promotion and provision of hygiene kits to the households  

- Develop messages including using IEC to promote positive health seeking behaviors.  

SCI, 

UNICEF, 

Ministry of 

Health and 

other 

Implementin

g Partners 

 

 

 

 

Low measles immunization coverage 

estimated as 48.5% and low Vitamin A 

Supplementation estimated as 20.2% 

 

 

 

 

Vitamin A 

supplementation 

only as systematic 

treatment for SAM 

- Continue the EPI vaccination program in order to address the low levels of Measles Immunization 

and Vitamin A Supplementation among other vaccinations 

- Further, documentation of immunization should be strengthened at the community level. The 

caregivers should be well informed on the importance of keeping their health records, and especially 

after the survey noted that only less than 5% of the caregivers in the community had their 

immunization and vaccinations documented. 

- Stocking of immunizations and supplements should be ensured at the Primary Health Cares.  

- There is need to create awareness in the communities especially mothers about the advantages of 

vaccination  

- Plan for mass immunization campaigns targeting children less than 5 years, and the campaigns can 

be integrated with Vitamin A Supplementation 

- Integration of Routine Immunization with other clinical Services including CMAM services 

 

 

 

SCI, 

UNICEF, 

WHO, 

Ministry of 

Health and 

other 

Implementin

g Partners 

Poor infant and young children feeding 

practices evidenced by low EBF rate 

at 18.9%, early initiation of 

breastfeeding at 44.9%, low minimum 

meal frequency at 45%, low minimum 

dietary diversity at 12.9% and low 

minimum acceptable diet at 4.8% 

IYCF-E (Community 

based IYCF and 

facility based) 

- Intensify IYCF activities (Support group activities, sensitizations at community and OTP sites, food 

demonstrations and advocacy visits to community leaders); including training Community 

Volunteers and Traditional Birth Attendants on IYCF 

- A Barrier Analysis targeting the Infant and Young Children Nutrition is recommended in-order to 

document the barriers to optimal feeding practices. 

- Introduction of micro gardening to the caregivers in the community 

- Conduct food demonstrations in support groups to encourage dietary diversification   

SCI, 

UNICEF, 

State 

Ministry of 

Health and 

other 

Implementin

g Partners 
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Poor household dietary diversity 

score, with the average being 

estimated as 4.2 (SD: 1.9); and 63.3% 

of household being classified as having 

poor household dietary diversity 

score. This is coupled by Low 

consumption of animal source food 

(such as milk, meat, eggs e.t.c.), both 

for the children and at the household 

level 

Emergency Food 

Assistance for Conflict 

Affected People 

targeting about 57,000 

Households. The project 

has two compoents 

including food 

distribution through e-

voucher and the 

nutrition component 

- There is need to continue sensitizing the community about food diversification and its importance. 

This could be reached through sensitizing the key community members, who in turn would be 

expected to sensitize the community. Other forums to promote food diversification would be 

through mass media, religious and community forum and through the traditional birth attendants 

among others 

- Strengthen linkages between nutrition, food security interventions and social safety net programs 

- Conduct food demonstrations in communities to promote dietary diversity 

- Conduct sensitization sessions to create awareness on dietary diversification 

- Encourage Homestead and/or micro gardening of a variety of food groups 

 

SCI/WFP 

and other 

partners 

implementin

g CMAM 

activities 

 

 

 

 

Poor hygiene and sanitation practices 

among the primary caregivers as 

evidenced by low water treatment 

(30%), poor hand-washing, and access 

to proper sanitation (11.9%). The 

results showed that almost all primary 

caregivers don’t wash their hand after 

cleaning the children’s bottom, before 

feeding the children or before 

cooking, and among those who 

washed their hand, they only used 

water. 

 

 

 

 

Hygiene Promotion 

and Provision of 

Hygiene Kits 

 

 

Rehabilitation and 

drilling of boreholes 

- Continue with the hygiene promotion and provision of hygiene kits to the households, including 

rehabilitation and drilling of boreholes. The hygiene promotion should also endevour to put much 

ephasis on hand washing at critical times, water treatments and access to sanitation among other 

priority areas. The hygiene promotion could be done using IEC Materials, community mobilization 

and also at Health Facilities.  

- Distribution of replenishment kits after one month of hygiene kit distribution 

- Conduct bacteriological test in new and existing water points 

- Treat contaminated water with faecal coliform in 100ml of water. Batch chlorination for solar 

motorized borehole and bucket chlorination at point of collection or water purification tablets at 

household level 

- Promotion of optimal sanitation & hygiene practices at community & facility level. This could be 

achieved through maintenance of WASH message distribution through all possible platforms, i.e. 

Nutrition and health sites and at community levels. CHWs should to prioritise the dissemination of 

mutually reinforcing key WASH health and nutrition messages at community levels. 

- Rehabilitation of existing non-functional water point or drilling of new water points to meet up the 

minimum water requirement of 15l/person/day. 

- Provide drainages at  to discourage standing water around the water points 

 

 

 

 

 

SCI, UNICEF 

and other 

Implementin

g Partners 
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ANNEXES 

Annex 1: Anthropometric Sample Size Calculation 

Description of the 

Population 

Value Assumptions Based on Context 

Parameters for 

Anthropometry 

Value Assumptions based on context  

Estimated Prevalence of GAM (%) 11.8% Upper confidence interval of estimate from Nutrition and Food 

Security Surveillance, 3rd Round (July 2017) – State Level 

± Desired Precision 3.5% Low precision used due to high estimated prevalence of GAM 

Design Effect (if applicable) 1.5 Nutrition and Food Security Surveillance, 3rd Round (July 2017) 

Children to be included 533 As calculated from ENA 

Average HH Size 5.3 Nutrition and Food Security Surveillance, 3rd Round (July 2017) 

% Children under- 5 19.9 Nutrition and Food Security Surveillance, 3rd Round (July 2017) 

% Non-response Households 5 A higher non-response rate has been taken to cater for unforeseen 

challenges such as refusals and absentee due to the farming activities 

Households to be included 591 As calculated from ENA 

 

Annex 2: Mortality Sample Size Calculation 

Description of the 

Population 

Value Assumptions Based on Context 

Estimated Death Rate/ 10,000/day 0.55 Nutrition and Food Security Surveillance, 3rd Round (July 2017) – 

State Level 

± Desired Precision /10,000/day 0.35 Low precision used due to high estimated prevalence of CDR 

Design Effect (if applicable) 1.5 Nutrition and Food Security Surveillance, 3rd Round (July 2017) 

Recall Period in Days 93 Start of Ramadan on May 16th, 2018  

Population to be included 3,028 As calculated from ENA 

Average HH size 5.3 Nutrition and Food Security Surveillance, 3rd Round (July 2017) 

% Non-response Households 5 A higher non-response rate has been taken to cater for unforeseen 

challenges such as refusals and absentee due to the farming activities 

Households to be included 601 As calculated from ENA 
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Annex 3: Standardization Exercise Results 

Measure Enumerator 

Subjects Mean SD Results 

# kg kg Precision Acuracy 

Weight 

Supervisor 10 13.5 3.1 TEM poor Bias good 

Enumerator 1 10 13.5 3.1 TEM poor Bias good 

Enumerator 2 10 13.6 3.1 TEM reject Bias good 

Enumerator 3 10 13.4 3.1 TEM poor Bias good 

Enumerator 4 10 13.5 3.1 TEM poor Bias good 

Enumerator 5 10 13.5 3.1 TEM reject Bias good 

Enumerator 6 10 13.5 3 TEM poor Bias good 

Enumerator 7 10 13.5 3.3 TEM reject Bias good 

Enumerator 8 10 13.5 3.1 TEM poor Bias good 

Enumerator 9 10 13.4 3.1 TEM poor Bias good 

Enumerator 10 10 13.4 3.1 TEM reject Bias good 

Enumerator 11 10 13.4 3.1 TEM reject Bias good 

Enumerator 12 10 13.5 3.1 TEM reject Bias good 

Enumerator 13 10 13.4 3 TEM reject Bias good 

Enumerator 14 10 13.5 3.1 TEM poor Bias good 

Enumerator 15 10 13.6 3.1 TEM reject Bias good 

Enumerator 16 10 13.5 3.1 TEM poor Bias good 

Enumerator 17 10 13.5 3.2 TEM poor Bias good 

Enumerator 18 10 13.3 3.1 TEM poor Bias good 

Enumerator 19 10 13.3 3.1 TEM reject Bias good 

Enumerator 20 10 13.4 3.2 TEM reject Bias good 

enum inter 1st 20x10 13.4 3 TEM reject   

enum inter 2nd 20x10 13.5 3 TEM reject   

inter enum + sup 21x10 13.5 3 TEM reject   

TOTAL 

intra+inter 20x10 - - TEM reject Bias good 

TOTAL+ sup 21x10 - - TEM reject   

    # cm cm Precision Acuracy 

Height 

Supervisor 10 95.4 13.5 TEM good   

Enumerator 1 10 95.4 13.5 TEM good Bias good 

Enumerator 2 10 95.1 13.6 TEM poor Bias good 

Enumerator 3 10 95.6 13.6 TEM good Bias good 

Enumerator 4 10 95.3 13.6 TEM reject Bias good 

Enumerator 5 10 95.4 13.6 TEM acceptable Bias good 

Enumerator 6 10 95.3 13.4 TEM acceptable Bias good 

Enumerator 7 10 95 13.4 TEM acceptable Bias good 

Enumerator 8 10 94.5 13.3 TEM poor Bias good 

Enumerator 9 10 95.9 13.4 TEM good Bias acceptable 

Enumerator 10 10 95.7 13.2 TEM good Bias good 

Enumerator 11 10 95.4 13.6 TEM poor Bias good 
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Enumerator 12 10 95.5 13.5 TEM good Bias good 

Enumerator 13 10 95.5 13.5 TEM acceptable Bias good 

Enumerator 14 10 95.6 13.6 TEM acceptable Bias good 

Enumerator 15 10 96 13.7 TEM reject Bias poor 

Enumerator 16 10 95.6 13.5 TEM poor Bias good 

Enumerator 17 10 95.2 13.7 TEM poor Bias good 

Enumerator 18 10 95.5 13.7 TEM poor Bias good 

Enumerator 19 10 95.6 14 TEM reject Bias good 

Enumerator 20 10 95.1 13.3 TEM acceptable Bias good 

enum inter 1st 20x10 95.5 13.1 TEM acceptable   

enum inter 2nd 20x10 95.3 13.4 TEM poor   

inter enum + sup 21x10 95.4 13.2 TEM acceptable   

TOTAL 

intra+inter 20x10 - - TEM poor Bias good 

TOTAL+ sup 21x10 - - TEM poor   

    # mm mm Precision Acuracy 

MUAC 

Supervisor 10 149.9 8.5 TEM good   

Enumerator 1 10 153.9 12.4 TEM reject Bias reject 

Enumerator 2 10 154.6 10.2 TEM reject Bias reject 

Enumerator 3 10 148.9 9.1 TEM reject Bias good 

Enumerator 4 10 149.2 9.8 TEM reject Bias good 

Enumerator 5 10 148.1 9.2 TEM reject Bias good 

Enumerator 6 10 147.7 8.1 TEM poor Bias good 

Enumerator 7 10 150.7 8.3 TEM poor Bias good 

Enumerator 8 10 151.1 9.6 TEM reject Bias acceptable 

Enumerator 9 10 149.9 8.2 TEM reject Bias good 

Enumerator 10 10 151.1 8.5 TEM acceptable Bias acceptable 

Enumerator 11 10 149.9 8.4 TEM reject Bias good 

Enumerator 12 10 148.6 9.3 TEM good Bias good 

Enumerator 13 10 150.4 9.2 TEM poor Bias good 

Enumerator 14 10 148.2 8.4 TEM poor Bias good 

Enumerator 15 10 148.8 9.8 TEM poor Bias good 

Enumerator 16 10 150.8 8.2 TEM reject Bias good 

Enumerator 17 10 150.1 8.8 TEM poor Bias good 

Enumerator 18 10 149.5 8.7 TEM poor Bias good 

Enumerator 19 10 149.1 9.9 TEM acceptable Bias good 

Enumerator 20 10 147.3 9.7 TEM poor Bias good 

enum inter 1st 20x10 150.1 9.2 TEM reject   

enum inter 2nd 20x10 149.7 9.2 TEM reject   

inter enum + sup 21x10 149.9 9.2 TEM reject   

TOTAL 

intra+inter 20x10 - - TEM reject Bias good 

TOTAL+ sup 21x10 - - TEM reject   
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Annex 4: Sampled Villages 

Code LGA Ward Kanguri Population Sampled Clusters 

BR Jere Dusuman Fulatari 172 1 

BR Jere Galtimari Mulai Kura 193 2 

BR Jere Gongulong Bulabulin 851 3 

BR Jere Gongulong Gongulong Aliri 141 4 

BR Jere Gongulong Modu Ajiri 555 RC 

BR Jere Khaddamari Aleri 193 5 

BR Kaga Ngamdu Alhajiri Suye 145 RC 

BR Kaga Ngamdu Goni Usmanti 114 6 

BR Kaga Ngamdu GSS Ngamdu 2 596 7 

BR Kaga Ngamdu Mamari 413 8 

BR Kaga Ngamdu Maamari 963 9 

BR Konduga Auno Moromti 2 59 10 

BR Konduga Dalori Bowori Bulin 237 11 

BR Magumeri Gajiganna Aisori 116 12 

BR Magumeri Gajiganna Ali Zarari 278 13 

BR Magumeri Gajiganna Awtchanari 102 14 

BR Magumeri Gajiganna Bare Lawanti 549 15 

BR Magumeri Gajiganna Dawale B Bukarye 111 16 

BR Magumeri Gajiganna Kachallari 340 17 

BR Magumeri Gajiganna Kanguri 610 18 

BR Magumeri Gajiganna Kinjiyiram Bulama Musaye 559 19 

BR Magumeri Gajiganna Kwayamti Durumari 432 RC 

BR Magumeri Gajiganna Marram Makintari 51 20 

BR Magumeri Gajiganna Suwunti Chillari 157 21 

BR Magumeri Gajiganna Yuramti 445 22 

BR Magumeri Hoyo Chingua Goni Awanari 289 RC 

BR Magumeri Hoyo Chingua Karnowa 694 23 

BR Magumeri Hoyo Chingua Malamari 858 24 

BR Magumeri Hoyo Chingua Malari 219 25 

BR Magumeri Hoyo Chingua Shettimari 442 26 

BR Magumeri Hoyo Chingua Shettimari Bulama Goni 801 27 

BR Konduga Zarmari Gremari 500 28 

BR Kaga Ngamdu Yabal 875 29 

BR Kaga Ngamdu Jalori 927 30 

BR Kaga Ngamdu Ajari 429 31 

BR Kaga Ngamdu Lawanti Gana 871 32 

BR Kaga Ngamdu Chiromari 428 33 

BR Kaga Ngamdu Kangarmaka 721 34 

BR Kaga Ngamdu Kumburi 922 35 

BR Kaga Ngamdu Tsallake 825 36 

BR Magumeri Chingowa/Goni Awanari Goni Bukarti 450 37 

BR Magumeri Chingowa/Goni Awanari Shettimari 670 38 
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Annex 5: Calendar of Events 

Month Yearly Events 

2013   2014 2015 2016 2017 2018 

Event Age Event Age Event Age Event Age Event Age Event Age 

January New Year     
Eid Maulid 

55 BH raze Baga Town 43   31 

NAF Jet Bomb IDPs 

Capm in Borno 19 
  

7 

February      

Giwa Barracks 

attack by BH 54 

General Elections 

Postponed 42 

Budget Day and 

Padding Scandal 30 

Aapchi School Girls 

Kidnapping 18 

Depchi School Girls 

Kidnapped 6 

March Women's Day       53 

General Election. 
Gen. Buhari Elected 
President 

41 Fuel Crisis 29 

  

17 

Release of Depchi 
School Girls. Fulani 

Herds attack in 
Benue 5 

April       

Chibok Girls 

Kidnapped 52 

Maulud 

Celebrations 40 Budget Passed 28 
  

16 
  

4 

May 

Workers Day. 

Democracy Day. 
Children Day     

Gamboru 
Attacks 51 

Gen. Buhari 
becomes President 39 

Hike in Fuel 
Prices 27 

82 Chibok Girls 
Released. Ramadan 

15 
Ramadan 

3 

June Planting Season     

Ramadan. BH 

takes over 
Bama LGA.  50 Ramadan 38 Ramadan 26 

Eid El Fitr. Chorela 

Outbreak Claiming 
Many Lives 14 

Eid El Fitr. Police 
Demostrations 

2 

July Planting Season     Eid El Fitr 49 Eid El Fitr 37 

Eid El Fitr. 

Death of 
Shettima Ali 
Mongumo 25 

  

13 

President Visit to 
Borno. Army Day 

1 

August       

Ebola Virus 

Disease. BH 
Declares 

Caliphate in 
Borno 48 

Death of Deputy 
Governor 

36   24 

Chorela Outbreak in 
Maiduguri, Mafa 

12 

  

0 

September 
New School 
Season 

  
59 

BH Capture 
Bama. Attack of 
Gwoza by BH 47 

Eid El Adha. Death 
of Borno Deputy 
Governor 35 Eid El Adha.  23 

Eid El Adha. Gwoza 
Attacks by BH 11     

October 

Indipendence 

Day. Harvesting 

Eid Kabir 

58 

Eid El Adha. Eid 

Kabir 46 

Death of Former 
Gov. of Kogi State. 
Ministrial Release by 

President Buhari 34 

Eid El Kabr 
Celebration 

22 

13 Chibok Girls 
Released. President 
Buhari visit to 

Maiduguri 10     

November Harvesting   57 
BH Capture 
Damasak 45 

Series of Bombings 

took Place in 
Maiduguri 33 

Suicide 

Bombing kills 2 

at Motor Park 
Maiduguri 21 

Attack of Damasak by 
BH. Death of First 

Republic Vice 

President Dr. Alex 
Ekuende 9     

December Christmas 

BH attack of 
Airforce Base & 
333 Mini 

Barracks 56 

BH attack Yobe 

and Borno 44 

Zaria Kaduna 
Attack. Arrest of 
Shittle Leader 

Elzakzaky 32   20 

  

8     
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Annex 6: Plausibility Results 

 
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         0 (0.7 %)  

 

Overall Sex ratio        Incl    p    >0.1  >0.05    >0.001   <=0.001  

(Significant chi square)                0      2        4       10         0 (p=0.304)  

 

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=0.485)  

 

Dig pref score - weight  Incl    #    0-7   8-12     13-20     > 20  

                                        0     2         4        10        0 (4)  

 

Dig pref score - height  Incl    #    0-7   8-12     13-20     > 20  

                                        0     2         4        10        0 (7)  

 

Dig pref score - MUAC    Incl    #    0-7   8-12     13-20     > 20  

                                        0     2         4        10        0 (5)  

 

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        5 (1.14)  

 

Skewness  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  

                                        0     1         3         5        0 (-0.14)  

 

Kurtosis  WHZ            Excl    #    <±0.2 <±0.4    <±0.6    >=±0.6  

                                        0     1         3         5        1 (-0.32)  

 

Poisson dist WHZ-2       Excl    p    >0.05 >0.01    >0.001   <=0.001  

                                        0     1         3         5        0 (p=0.081)  

 

OVERALL SCORE WHZ =                    0-9  10-14    15-24     >25         6 %  

 

The overall score of this survey is 6 %, this is excellent.  

 

 

There were no duplicate entries detected.  
 

 

Percentage of children with no exact birthday: 95 % 
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Annex 7: Survey Team 

No Name  Organization Telephone Role 

1 Samuel Kirichu   SCI  International SMART Survey Consultant 

2 Olive Muthamia   SCI  International Nutrition Manager 

3 Nicola Padamada   SCI  International MEAL TA 

4 Joseph David 07033035253 SCI  International MEAL Officer 

5 Hamsatu James 08065083224 EYN Project Supervisor 

6 Ahmed Kamal 08023580925 Plan International Supervisor 

7 Ekenta Njideka Fanny 08161279800 Plan International Supervisor 

8 Safiya Abubakar 08062450530 SCI  International Supervisor 

9 Yahaya Tijani 08034960214 SCI  International Supervisor 

10 Lilian Yabura sarzeya 08094732243 SCI  International Supervisor 

11 Danhassan Mohammed 07036270207 SCI  International Supervisor 

12 Ogechi Opara  08163774036 SCI  International Team Leader 

13 fatsuma buba  08066357828 SCI  International Team Leader 

14 Fatima Mohammed isa  07031834495 SCI  International Team Leader 

15 Haruna Ahmed  07038554515 SCI  International Team Leader 

16 Arhyel Dauda  07062065452 SCI  International Team Leader 

17 Bashir Mustapha  08036025532 SCI  International Team Leader 

18 BABA GANA ALI  07031624556 SCI  International Team Leader 

19 Titus Yohanna  09039933339 SCI  International Team Leader 

20 Chidinma Igwe  07016312289 SCI  International Enumerator 

21 Hauwa Dawa Mutali  07062708205 SCI  International Enumerator 

22 Christy Shawuya Sule  08066612595 SCI  International Enumerator 

23 Hauwa Bukar Usman  07036406819 SCI  International Enumerator 

24 Agnes Ishaya  07038179130 SCI  International Enumerator 

25 Faith Rufus  08068858690 SCI  International Enumerator 

26 Adam Ishaku Dibal  0803937579 SCI  International Enumerator 

27 Emmanuel Yoksa  08061692515 SCI  International Enumerator 

28 Umar Kadai  08060798027 SCI  International Enumerator 

29 Daniel Alari  08105122907 SCI  International Enumerator 

30 Musa Ahmadu Tsala  08065080567 SCI  International Enumerator 

31 Jasmine Elisha Jatau  09076763980 SCI  International Enumerator 

32 Misa Waziri Abdulrasheed  08034120448 SCI  International Enumerator 
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33 Ijayu Wagau  08035354166 SCI  International Enumerator 

34 Paul Bello  08166581481 SCI  International Enumerator 

35 Timmy Yusuf  08099449094 SCI  International Enumerator 

36 Wadzani Danladi  07013486167 SCI  International Enumerator 

37 Waziri Mohammed 08037040411 SCI  International Community Mobilizer 

38 Garba Adamu 08030633866 SCI  International Community Mobilizer 
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Annex 8: Data Collection Tools 

 

HH and 

Anthropometric Survey Quesionnaire.doc
 

 

002_Mortality 

Questionnaire.docx
 

 
 

Annex 9: Map of Survey Area 
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Annex 10: NCHS Results on Anthropometric Data 

 
Table 3.3: Prevalence of acute malnutrition by age, based on weight-for-height z-scores and/or 
oedema 
 

  Severe wasting 

(<-3 z-score) 

Moderate 
wasting  

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

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 125 4   3.2 25  20.0 96  76.8 0   0.0 

18-29 134 3   2.2 22  16.4 109  81.3 0   0.0 

30-41 133 2   1.5 8   6.0 123  92.5 0   0.0 

42-53 124 0   0.0 7   5.6 117  94.4 0   0.0 

54-59 30 1   3.3 1   3.3 28  93.3 0   0.0 

Total 546 10   1.8 63  11.5 473  86.6 0   0.0 

 
 
Table 3.4: Distribution of acute malnutrition and oedema based on weight-for-height z-scores 
 

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

Oedema present  Marasmic kwashiorkor 
No. 0 

(0.0 %) 

Kwashiorkor 
No. 0 

(0.0 %) 

Oedema absent  Marasmic 
No. 10 
(1.8 %) 

Not severely malnourished 
No. 536 
(98.2 %) 

 
 
Table 3.5: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) and by 
sex 
 

 All 
n = 546 

Boys 
n = 285 

Girls 
n = 261 

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

(49) 9.0 % 
(6.2 - 12.8 
95% C.I.) 

(20) 7.0 % 
(4.4 - 11.0 
95% C.I.) 

(29) 11.1 % 
(7.0 - 17.2 
95% C.I.) 

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

(32) 5.9 % 
(3.8 - 8.9 
95% C.I.) 

(13) 4.6 % 
(2.5 - 8.2 
95% C.I.) 

(19) 7.3 % 
(4.0 - 12.8 
95% C.I.) 

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

(17) 3.1 % 
(1.9 - 4.9 
95% C.I.) 

(7) 2.5 % 
(1.2 - 4.9 
95% C.I.) 

(10) 3.8 % 
(2.0 - 7.1 
95% C.I.) 
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Table 3.6: Prevalence of acute malnutrition by age, based on MUAC cut off's and/or oedema 
 

  Severe wasting 

(< 115 mm) 

Moderate 
wasting  

(>= 115 mm 
and < 125 mm) 

Normal 
(> = 125 mm ) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 125 12   9.6 22  17.6 91  72.8 0   0.0 

18-29 134 2   1.5 7   5.2 125  93.3 0   0.0 

30-41 133 2   1.5 1   0.8 130  97.7 0   0.0 

42-53 124 0   0.0 2   1.6 122  98.4 0   0.0 

54-59 30 1   3.3 0   0.0 29  96.7 0   0.0 

Total 546 17   3.1 32   5.9 497  91.0 0   0.0 

 
 
Table 3.5: Prevalence of acute malnutrition based on the percentage of the median and/or 
oedema 
 

 n = 546 

Prevalence of global acute 
malnutrition  
(<80% and/or oedema) 

(55) 10.1 % 
(7.6 - 13.2 95% 

C.I.) 

Prevalence of moderate acute 
malnutrition  
(<80% and  >= 70%, no oedema) 

(55) 10.1 % 
(7.6 - 13.2 95% 

C.I.) 

Prevalence of severe acute 
malnutrition  
(<70%  and/or oedema)  

(0) 0.0 % 
(0.0 - 0.0 95% 

C.I.) 

 
 
Table 3.6: Prevalence of malnutrition by age, based on weight-for-height percentage of the 

median and oedema 
 

  Severe  
wasting 

(<70% median) 

Moderate 
wasting 

(>=70% and 
<80% median) 

Normal 
(> =80% 
median) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 125 0   0.0 22  17.6 103  82.4 0   0.0 

18-29 134 0   0.0 19  14.2 115  85.8 0   0.0 

30-41 133 0   0.0 8   6.0 125  94.0 0   0.0 

42-53 124 0   0.0 5   4.0 119  96.0 0   0.0 

54-59 30 0   0.0 1   3.3 29  96.7 0   0.0 

Total 546 0   0.0 55  10.1 491  89.9 0   0.0 
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Table 3.7: Prevalence of underweight based on weight-for-age z-scores by sex 
 

 All 
n = 546 

Boys 
n = 285 

Girls 
n = 261 

Prevalence of underweight 
(<-2 z-score) 

(229) 41.9 % 
(36.7 - 47.3 
95% C.I.) 

(114) 40.0 % 
(33.6 - 46.7 
95% C.I.) 

(115) 44.1 % 
(36.9 - 51.4 
95% C.I.) 

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

(165) 30.2 % 
(25.1 - 35.9 
95% C.I.) 

(83) 29.1 % 
(23.0 - 36.1 
95% C.I.) 

(82) 31.4 % 
(25.0 - 38.6 
95% C.I.) 

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

(64) 11.7 % 
(8.8 - 15.5 
95% C.I.) 

(31) 10.9 % 
(7.3 - 16.0 
95% C.I.) 

(33) 12.6 % 
(8.6 - 18.2 
95% C.I.) 

 
 
Table 3.8: Prevalence of underweight by age, based on weight-for-age z-scores 
 

  Severe 
underweight 

(<-3 z-score) 

Moderate 
underweight 
(>= -3 and <-2 

z-score ) 

Normal 
(> = -2 z score) 

Oedema 

Age 
(mo) 

Total 
no. 

No. % No. % No. % No. % 

6-17 125 24  19.2 53  42.4 48  38.4 0   0.0 

18-29 134 22  16.4 45  33.6 67  50.0 0   0.0 

30-41 133 11   8.3 37  27.8 85  63.9 0   0.0 

42-53 124 7   5.6 26  21.0 91  73.4 0   0.0 

54-59 30 0   0.0 4  13.3 26  86.7 0   0.0 

Total 546 64  11.7 165  30.2 317  58.1 0   0.0 

 
Table 3.9: Prevalence of stunting based on height-for-age z-scores and by sex 
 

 All 
n = 546 

Boys 
n = 285 

Girls 
n = 261 

Prevalence of stunting 
(<-2 z-score) 

(207) 37.9 % 
(32.7 - 43.4 
95% C.I.) 

(109) 38.2 % 
(31.7 - 45.2 
95% C.I.) 

(98) 37.5 % 
(30.3 - 45.4 
95% C.I.) 

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

(116) 21.2 % 
(17.6 - 25.4 
95% C.I.) 

(57) 20.0 % 
(15.9 - 24.9 
95% C.I.) 

(59) 22.6 % 
(16.9 - 29.6 
95% C.I.) 

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

(91) 16.7 % 
(13.0 - 21.2 
95% C.I.) 

(52) 18.2 % 
(13.0 - 25.0 
95% C.I.) 

(39) 14.9 % 
(10.6 - 20.7 
95% C.I.) 
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Table 3.10: Prevalence of stunting by age based on height-for-age z-scores 
 

  Severe 
stunting 

(<-3 z-score) 

Moderate 
stunting 

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

Normal 
(> = -2 z score) 

Age 
(mo) 

Total 
no. 

No. % No. % No. % 

6-17 125 22  17.6 29  23.2 74  59.2 

18-29 134 25  18.7 40  29.9 69  51.5 

30-41 133 26  19.5 28  21.1 79  59.4 

42-53 124 18  14.5 15  12.1 91  73.4 

54-59 30 0   0.0 4  13.3 26  86.7 

Total 546 91  16.7 116  21.2 339  62.1 

 
 
Table 3.11: Prevalence of overweight based on weight for height cut off's and by sex (no 
oedema) 
 

 All 
n = 546 

Boys 
n = 285 

Girls 
n = 261 

Prevalence of overweight (WHZ > 
2) 

(2) 0.4 % 
(0.1 - 1.5 
95% C.I.) 

(0) 0.0 % 
(0.0 - 0.0 
95% C.I.) 

(2) 0.8 % 
(0.2 - 3.1 
95% C.I.) 

Prevalence of severe overweight 
(WHZ > 3)  

(0) 0.0 % 
(0.0 - 0.0 
95% C.I.) 

(0) 0.0 % 
(0.0 - 0.0 
95% C.I.) 

(0) 0.0 % 
(0.0 - 0.0 
95% C.I.) 

 
Table 3.12: Prevalence of overweight by age, based on weight for height (no oedema) 
 

  Overweight 

(WHZ > 2) 

Severe 
Overweight 
(WHZ > 3) 

Age 
(mo) 

Total 
no. 

No. % No. % 

6-17 125 1   0.8 0   0.0 

18-29 134 1   0.7 0   0.0 

30-41 133 0   0.0 0   0.0 

42-53 124 0   0.0 0   0.0 

54-59 30 0   0.0 0   0.0 

Total 546 2   0.4 0   0.0 
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Table 3.13: 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 

546 -0.97±0.97 1.13 0 0 

Weight-for-Age 546 -1.66±1.18 1.54 0 0 

Height-for-Age 546 -1.41±1.58 1.65 0 0 
* contains for WHZ and WAZ the children with edema. 

 
Annex 11: 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 

542 -0.86±1.14 1.50 0 4 

Weight-for-Age 541 -1.51±1.19 1.37 0 5 

Height-for-Age 519 -1.77±1.43 1.85 0 27 

 


