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1. EXECUTIVE SUMMARY  

Meru North District is located in Eastern Province and is classified as a Semi-Arid 
District with 65 per cent of its total land area exhibiting climatic conditions similar to 
those found in ASAL areas. The district borders Kirinyaga District to the South West, 
Embu to the West, Meru South to the North, Tharaka to the North West and Kyuso 
District to the East. The district experiences frequent droughts and has witnessed 
massive drought in the last three years. This has resulted in poor to no harvests, 
reduced seed stocks to farmers, inadequate natural regeneration of pasture, lack of 
adequate water and purchasing power of many families has been seriously eroded. The 
main factors affecting food security in the district is the poor performance of the rains 
which resulted in below average crop production.1 Other factors affecting food security 
are poorly organized markets and long distances to water points.   

1.1 OBJECTIVES 

The overall survey objective was to assess the health and nutritional status of children 
under five years of age. The specific objectives were to determine; 

• Prevalence of under nutrition in children aged 6-59 months.  

• Immunization, Vitamin A and deworming coverage among children under five years. 

• Morbidity and health seeking behavior among under fives and pregnant women. 

• Retrospective mortality rates in the surveyed population. 

• Nutrition status of care providers. 

• Infant and young child feeding practices. 

• Household food security status, coping strategies and livelihoods. 

• Water access, hygiene and sanitation practices. 

1.2 METHODOLOGY  

The survey covered all the four districts of Meru North district and the target 
population was children 6 – 59 months for anthropometry and 0 – 23 months for infant 
and young child feeding practices. The primary respondent for the survey was the 
mother/care taker of the child for both household and child questionnaire. In addition, 
the nutritional status of child mother/care taker aged 15 – 49 years was also 
determined. 

Data was collected on the following variables; anthropometry, morbidity, vaccination 
and de-worming status, Vitamin A supplementation, hygiene and sanitation practices, 
other indicators assessed were infant feeding practices, household food security, 
coping strategies and livelihood.  

A total of 706 households were sampled and 569 children aged 6 to 59 months were 
assessed for anthropometry. Anthropometric data was analyzed using the ENA software 
version November 2012 while other indicators were analyzed using SPSS version 16. 

1.3 RESULTS 

Table 1: Summary of survey findings 
Demographic Household 
Characteristics 

N n Findings 

Mean (sd) household size 706 5.79±2.3 

Total population  4088  

Proportion of under fives 820  20.1 

Mean (sd) under five size in household   1.16 ± 0.688 

Nutritional Status (6 – 59 months) WHO 2006 Standards Weight- for-Height  Z – 
scores (Wasting) 

                                                           
1
 Meru North Food security report, February 2013 



Global Acute Malnutrition (<-2 Z-score) 564 31 5.5 % (4.0 - 7.5) 

Severe Acute malnutrition (<-3 Z-
score) 

 0.0% 

Nutritional Status (6 – 59 months) WHO 2006 Standards Weight- for-Age  Z – scores 
(Underweight) 
Prevalence of Global Underweight (<-2 
Z-score) 

566 111 19.6 %( 16.6 - 23.0 95% C.I.) 

Prevalence of Severe Underweight (<-3 
Z-score) 

27 4.8 % (3.1 - 7.2 95% C.I.) 

Nutritional Status (6 – 59 months) WHO 2006 Standards Height- for-Age  Z – scores 
(Stunting) 
Prevalence of Global Stunting (<-2 Z-
score) 

549 251 45.7 % (41.2 - 50.3 95% C.I.) 

Prevalence of Severe Stunting (<-3 Z-
score) 

116 21.1 % (16.7 - 26.4 95% C.I.) 

Immunization coverage (6-59 months) 
BCG 761  86.1% 

OPV1  90.4% 

OPV3  84.2% 

Measles (9 – 59 months) 547  86.4% 

Vitamin A (6-59 months) - at least once   75.1% 

Deworming (12-59 months) - Once  445  46.6% 

Child Morbidity (0 – 59 months) 
Sickness two weeks prior to survey 761 296 39.0% 

Acute Respiratory Infection (cough 
with difficult in breathing) 

296  46.6% 

Fever with chill like malaria  37.1% 

Watery diarrhea  21.6% 

Others   20.7% 

Maternal malnutrition  based on MUAC of <210mm 
Pregnant and lactating women 326 

432 
 0.92% 

All female care givers  1.39% 

Infant and young child feeding 
practices  

  

Ever Breastfed  155  99.1 

Initiation of breastfeeding                                          
Within 1 hr                                                                            

210  88.5 

Exclusive Breastfeeding ( 0 – 5 months) 155  57.4 

Continued breastfeeding  (12 – 15 
months)                                                                                                    

62  93.5 

Complementary feeding  (Minimum meals) 
Breastfed children (6-23months) who 
ate ≥3times/day 

201  66.7% 

Non-breastfed children (6-23months) 
who ate ≥4times/day 

8  25.0% 

Minimum dietary diversity children 6-
23 consuming  ≥4 food groups 

210  23.3% 

Household Food consumption and dietary diversity 
Household Dietary Diversity Score 
(HDDS)                                      
  < 3 food groups                                                                     
 4 – 5 food groups 
  >6 food groups 

701   
 
24.4% 
19.3% 
56.3% 

 



2. INTRODUCTION 

Meru North district is in Eastern Province and borders Isiolo to the North and North 
East, Tharaka and Mwingi to the South and Meru Central to the West and South West. 
The district has a total area of 4057 Km² of which 833km2 is the Meru National Park. 
Administratively, the district is composed of 15 divisions which include:- Tigania North, 
Tigania West (Mituntu), Akithii, Tigania Central, Igembe Central(Maua), Igembe East 
(Kiengu), Igembe North (Kangeta), Igembe South (Kanuni), Igembe South East (Athiru-
gaiti), Igembe South West (Akachiu), Laare, Mutuati, Ndoleli, Tigania East and Uringu.  

The district has a population of 
775,982 persons2 and four major 
livelihoods zones which are 
Marginal Mixed Farming, Mixed 
Farming-Food crops, Tea and 
Coffee, Mixed Farming, Tea and 
Dairy and Rainfed cropping and 
population distribution per 
livelihood is as shown in figure 
1.3 
 
 

Figure 1: Population by livelihood 
 
The district lies within latitudes 0º 5’ and 0º 40’ North, and longitudes 37º 50’ E and 38º 
25’E of the Greenwich meridian. Altitude ranges from 600 - 2,145 metres above sea 
level. The lower parts which constitute 75 percent of the total area are designated as 
the Northern Grazing Areas (NGA) and are characterized by low and erratic rainfall. 
The annual rainfall amount range 380mm – 2500mm. 

2.1 RATIONALE FOR THE SURVEY 

Persistent high cases of malnutrition being reported in health facilities compounded by 
poor child health and nutrition indicators in the district were the main trigger for this 
survey. The results would form the basis for planning for intervention by the DHMT in 
addressing the root cause of malnutrition in the area.  

3. OBJECTIVES  

The overall survey objective was to assess the health and nutritional status of children 
under five years of age. The specific objectives were to determine; 

• Prevalence of acute and chronic malnutrition in children aged 6-59 months.  

• Immunization, Vitamin A and deworming coverage among under fives. 

• Morbidity and health seeking behavior among under fives and pregnant women. 

• Retrospective mortality rates in the surveyed population. 

• Nutrition status of women of reproductive age (MUAC measurements). 

• Infant and young child feeding practices. 

• Household food security status, coping strategies and livelihoods. 

• Water access, hygiene and sanitation practices. 

4. METHODOLOGY 

4.1 GEOGRAPHIC TARGET AREA AND POPULATION GROUP 

The survey covered all the four districts that comprise of Meru North (Igembe North, 

                                                           
2 Kenya Bureau of Statistics (2009), population and housing census of Kenya 
3
 Kenya Food Security Report, Meru North District, February 2013 
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Igembe South, Tigania West and Tigania East). The target population involved children 
6 – 59 months for anthropometry and 0 - 23 months for infant and young child feeding 
practices. The primary respondent for the survey was the mother/care taker of the 
child for both household and child questionnaire. In addition, the nutritional status of 
child mother/care taker aged 15 – 49 years was also determined. 

4.2 SURVEY DESIGN 

This was a cross sectional study design survey using two stage cluster sampling method. 
The survey followed all key steps in conducting SMART anthropometric surveys and ENA 
for SMART software was used to determine sample size using village level population 
data for each of the three divisions covered. 

The first stage involved collection of food security, nutrition situation and demographic 
data on population and villages in the survey area. The information was obtained from 
National Drought Management Authority (NDMA) and Ministry of Public Health office in 
the districts. All the necessary information required for ENA for SMART software was 
then entered into the software. The information included; estimated population size 
for under fives, expected prevalence of malnutrition, desired precision and design 
effect. The sample size was calculated using estimated prevalence of 11.6 percent, 
under five proportion of 16.7 percent, design effect of 1.5 percent, a precision of 3.5 
and non response of 3 percent. The sample size was 688 households and 572 children 
aged 6 – 59 months. The number of clusters was determined by estimating how many 
households could be covered in a day based on estimated time of administration of 
questionnaire in one household. The survey yielded 45 clusters of 16 households each 
giving a total of 706 households. 
 
The second stage involved identification of households to be visited in each cluster. On 
arrival at the village which constituted a cluster, a list of all households was prepared 
after which simple random sampling was used to generate 16 households. With the 
assistance of village elder, all the households were then identified and visited. All 
children aged 6-59 and those below 6 months in every household visited were included 
in the anthropometric and IYCF survey according to SMART Survey Guidelines 
respectively. 

4.3 SAMPLING PROCEDURE: SELECTING HOUSEHOLDS AND CHILDREN 

A household was defined as a group of people who lived together and shared a common 
cooking pot. In polygamous families with several structures within the same compound 
but with different wives having their own cooking pots, the structures were considered 
as separate households and assessed separately.  

In cases where there was no eligible child, a household was still considered part of the 
sample. If a respondent was absent during the time of household visit, the teams left a 
message and re-visited later to collect data for the missing person, with no substitution 
of households allowed. Once a team entered the household, the first thing was to 
determine whether the household met the criteria for survey after which the team 
leader with support of the village guide briefed the household head or the respondent 
on the objective of the survey and requested for consent.  

4.4 SELECTION OF SURVEY TEAM, TRAINING AND PRETESTING OF 
QUESTIONNAIRE 

 
The survey was coordinated and supervised by a survey coordinator who was an 
Assistant Chief Nutrition Officer from Ministry of Health headquarters and assisted by a 
team comprising of; Acting County Nutrition coordinator, National program officer- 
Food security and emergency nutrition, Monitoring and Evaluation officer,  



The survey was conducted by 7 teams; each comprising of 4 members inclusive of a 
team leader/supervisor, interviewer and two enumerators/measurers. All the team 
leaders were drawn from the Ministry of Health at the district level with minimum 
qualification of diploma in nursing, public health or nutrition and experience in 
conducting surveys. 

A four day training workshop from 26th to 29th June 2013 was conducted in Meru Town. 
The training focused on: the purpose and objectives of the survey; familiarization with 
the questionnaire by reviewing the purpose for each question; interviewing techniques 
and recording of data; how to take anthropometric measurements; and cluster and 
household selection. Demonstrations on how to take anthropometric measurements 
were also conducted. This was followed by practice to standardize anthropometric 
measurements. A half day of the training was allocated to pre-testing of the 
questionnaire (in areas that had not been selected for inclusion in the survey) and 
reviewing of the data collection tools based on the feedback from the field. Data 
collection took 7 days from 30th June to 6th July 2013 under the supervision of the 
survey coordinator assisted by other members. 

4.5 VARIABLES COLLECTED 

Age: the age of the child was recorded based on a combination child health cards, the 
mothers’/caretakers’ knowledge of the birth date and use of a calendar of events for 
the district developed in collaboration with the survey team. 

Sex: it was recorded whether a child was male or female. 

Bilateral oedema: normal thumb pressure was applied on the top part of both feet for 
3 seconds. If pitting occurred on both feet upon release of the fingers, nutritional 
oedema was indicated. 

Weight: the weights of children were taken with minimal or light clothing on, using 
Bathroom scale (SECA model) with a threshold of 100kgs and recorded to the nearest 
0.1kg. 

Length/height: children were measured bareheaded and barefooted using wooden 
UNICEF height boards with a precision of 0.1cm. Children under the age of two years 
were measured while lying down (length) and those over two years while standing 
upright (height). If child age could not be accurately determined, proxy heights were 
used to determine cases where height would be taken in a supine position (<87cm) or in 
an upright position (≥87cm).  

Mid Upper Arm Circumference (MUAC): the MUAC of children were taken at the 
midpoint of the upper left arm using a MUAC tape and recorded to the nearest 0.1cm. 

Retrospective morbidity of children: A 2-week morbidity recall was conducted for all 
children (6-59 months) to assess the prevalence of common diseases (e.g. malaria, 
diarrhoea). 
Retrospective Mortality rate: Crude and under five mortality rate was determined for 
the first 11 households visited with a recall period of 96 days. Crude mortality rate was 
calculated using all deaths reported within the recall period while under five death 
rates was calculated using under five deaths reported during the recall period. 

Vaccination status and coverage: For all children 6-59 months, information on BCG, 
Oral polio Vaccine (OPV) 1, OPV 3 and measles vaccination was collected using health 
cards and recall from caregivers. The vaccination coverage was calculated as the 
proportion of children immunized based on card and recall. 
Vitamin A supplementation status: For all children 6-59 months of age, information on 
Vitamin A supplementation was collected using the child welfare cards and recall from 
caregivers. Information on whether the child had received supplementation in the last 
6 months was collected. Vitamin A capsules were also shown to the mothers to aid in 



recall. 
De-worming status: Information was solicited from the care takers as to whether their 
child/children 6-59 months had been de-wormed in the last 6 months.  

Infant and Young Child feeding (IYCF): Information on timely initiation of 
breastfeeding, giving of colostrums and pre-lacteal feeds, exclusive breastfeeding 
rates, maintenance of breastfeeding, frequency of feeding, diversity of complementary 
feeds was solicited based on a 24-hour recall, in line with the WHO guidelines to 
minimize recall bias and thus obtain more valid information. The information was 
obtained for children 0-23 months of age. 
Food security status of the households: Information on the number of meals usually 
eaten and the number of meals eaten on the day preceding the survey was solicited to 
establish the food security status of the households. Additionally, information on the 
family members who had missed a meal the day preceding the survey was also 
solicited. Information on the primary source of the dominant food was also solicited. 

Household food diversity: Dietary diversity is a qualitative measure of food 
consumption that reflects household access to a wide variety of foods, and is also a 
proxy of the nutrient intake adequacy of the diet for individuals. Dietary diversity 
scores were created by summing the number of food groups consumed over a 24- hour 
period to aid in understanding if and how the diets are diversified. Household dietary 
diversity score (HDDS) is meant to reflect, in a snap shot the economic ability of a 
household to consume a variety of foods. A score of 1 was allocated to each food group 
that was consumed by the household and a score of 0 for each of the food groups not 
consumed by the household, and thus the highest possible score was 12 

Household water consumption and utilization: The indicators used were main source 
of drinking and household water, time taken to water source and back, cost of water 
per 20 -litre jerry-can and treatment given to drinking water. 

Sanitation: Information on household accessibility to a toilet/latrine, disposal of 
children’s faeces and occasions when the respondents wash their hands was obtained. 

4.6 DATA ANALYSIS 

Anthropometric data entry and processing was done using the ENA for SMART software 
Beta version, November 2011. Data cleaning was done using World Health Organization 
Growth Standards (WHO-GS 2006) and flagging procedures were used to identify 
outliers which were excluded from anthropometric analysis. The ENA for SMART 
software generated weight-for-height, height-for-age and weight-for-age Z scores to 
classify them into various nutritional status categories using WHO standards and cut-off 
points. All other indicators collected during the survey were analyzed using Excel and 
SPSS version 16.  

Nutritional Status Cut-off Points 

The following nutritional indices and cut-off points were used in this survey: 

Weight-for-height (WFH) and MUAC – Wasting among Children 

The prevalence of wasting (a reflection of the current health/nutritional status of an 
individual) is presented as Global Acute Malnutrition (GAM) and severe acute 
malnutrition (SAM) using weight-for-height (WFH) z scores and MUAC indices. The 
results on wasting were presented as global acute malnutrition (GAM) and severe acute 
malnutrition (SAM): 

• Children whose WFH z-scores fell below -2 standard deviations from the median of 
the WHO standards (WHO-GS) or had bilateral oedema were classified as wasted (to 
reflect GAM). 



• Children whose WFH z-scores fell below -3 standard deviations from the median of 
the WHO-GS or had bilateral oedema were classified as severely wasted (to reflect 
SAM). 

• A cut-off point of <12.5cm MUAC was used to denote GAM among the under fives. 
 

Weight-for-age (WFA) – Underweight 

The measure of underweight gives a mixed reflection of both the current and past 
nutritional experience by a population and is a very useful tool in growth monitoring.  

• Children whose WFA z-scores fell below -2 standard deviations from the median of 
the WHO-GS or had bilateral oedema were classified as underweight. Those below -
3 standard deviations from the median of the WHO-GS or had bilateral oedema were 
classified as severely underweight. 

 

Height-for-age (HFA) – Stunting 

Height-for-age is a measure of linear growth and therefore an unequivocal reflection of 
the cumulative effects of past nutritional inadequacy and/or illness episodes. 

• Children whose HFA z-scores fell below -2 standard deviations from the median of 
the WHO-GS were classified as stunted (to reflect Global Stunting). 

• Children whose HFA z-scores fell below -3 standard deviations from the median of 
the WHO-GS were classified as severely stunted. 

 
Malnutrition among women of reproductive age 
The measure of nutritional status of care givers reflect likely hood of the child being 
malnourished. Usually, the interest is in pregnant and lactating women as it influences 
the outcome of the unborn and care for the breastfeeding infant. 
Their nutritional status is measured using Mid Upper Arm circumference and those who 
have a MUAC of <210mm is considered malnourished. 

4.7 SURVEY DATA VALIDATION PROCESS 

Data quality was ensured through: 

• Thorough training of team members for four days including a standardization test 
for all the enumerators and daily supervision of the teams by the survey 
supervisors.  

• Review of questionnaires on a daily basis for completeness and consistency. 

• Plausibility checks from SMART/ENA software specific to each team during daily 
data entry. 

• On-the-spot correction/feedback of any mistakes noted during data collection to 
avoid mistake carryovers. 

 



5. RESULTS  

5.1 DEMOGRAPHIC CHARACTERISTIC OF HOUSEHOLDS 

The survey covered a total of 706 households. The survey yielded 4088 persons and 820 
children under five years of age. The proportion of children under five years was 20.1 
percent and is slightly above the district proportion of 17.0 percent based on 2009 
census data. The mean household size was 5.79 ± 2.05 with a median of 5 (minimum 2 
and maximum 15). Out of 706 households 84.3 percent were male headed households 
while 18.4 percent were female headed households. Table 2 provide summary of the 
household demographic characteristic of the survey population. 

Table 2: Household demographic characteristics 

The main occupation for the household’s head was as follows, 45.2 percent; own farm 
labour 18.2 percent casual labour, 10.1 percent petty trade while miraa farming 
accounted for 15.9 percent.  

5.2 HEALTH AND NUTRITION 

5.2.1 Distribution by Age and sex  

Anthropometric data was collected from 576 children between 6 – 59 months. Data 
from 7 children were excluded from the analysis due to missing information such height 
and weight. Table 3 below shows age group distribution of children aged between 6 – 59 
months and boys’ and girls’ ratio. Among the 569 surveyed children, 297 (52.2%) were 
boys while 272 (47.8%) were girls.  Boys to girls’ sex ratio were within the 
recommended range of 0.8 – 1.2 indicating unbiased selection of study children.  

The distribution of the sample children age groups did not vary much from expected 
values. The slight variation among the various age groups as shown in table 3 could be 
attributed to inability to get older children which was occasioned by the fact that some 
were in school during the survey hence could not be visited.  
 
Table 3: Distribution of age and sex of sample 

 Boys  Girls  Total  Ratio 

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

6-17  78 51.7 73 48.3 151 26.5 1.1 

18-29  71 54.6 59 45.4 130 22.8 1.2 

30-41  76 54.3 64 45.7 140 24.6 1.2 

42-53  51 45.1 62 54.9 113 19.9 0.8 

54-59  21 60.0 14 40.0 35 6.2 1.5 

Total  297 52.2 272 47.8 569 100.0 1.1 

 
 
 

 Demographic characteristics  Results 

1 Total population of sample 4088 

2 Median Household size 5 (min 2, max 15) 

3 Male headed household 84.3% 

4 Female headed household 13.3% 

5 Median number  of under fives per 
household 

1 (Min 0, Max 5) 



5.2.3 Nutritional status of under five children 

5.2.3.1 Prevalence of Acute Malnutrition by Weight-for-Height z-score 

The prevalence of Global Acute malnutrition (GAM) was 5.5 percent (4.0 7.5, 95% CI) 
and Severe Acute Malnutrition (SAM) of 0.0%. However, without exclusion of flags the 
SAM was found to be 0.7 percent (0.3 – 1.8, 95%CI). There was no statistical difference 
between boys and girls. Table 4, below shows the prevalence of Acute Malnutrition in 
the district. 
 
Table 4: Prevalence of acute malnutrition based on weight-for-height z-scores (and/or 
oedema) and by sex 

 All 
n = 564 

Boys 
n = 293 

Girls 
n = 271 

Prevalence of global malnutrition  
(<-2 z-score and/or oedema) at 95% 
CI 

(31) 5.5 % 
(4.0 - 7.5) 

(19) 6.5 % 
(4.6 - 9.2) 

(12) 4.4 % 
(2.4 - 8.1) 

Prevalence of moderate 
malnutrition  
(<-2 - >=-3 z-score, no oedema) at 
95% CI 

(31) 5.5 % 
(4.0 - 7.5) 

(19) 6.5 % 
(4.6 - 9.2) 

(12) 4.4 % 
(2.4 - 8.1) 

Prevalence of severe malnutrition  
(<-3 z-score and/or oedema) at 95% 
CI 

(0) 0.0 % 
(0.0 - 0.0) 

(0) 0.0 % 
(0.0 - 0.0) 

(0) 0.0 % 
(0.0 - 0.0) 

The prevalence of oedema was 0.0 %. 

5.2.3.2 Prevalence of Acute Malnutrition by MUAC Cut-off 

The prevalence of acute malnutrition using Mid Upper Arm Circumference shows a 
similar situation compared to Weight-for-Height z-scores. The Global Acute Malnutrition 
based on MUAC was 6.7 percent (4.5 – 9.7, 95%C.I.) and a Severe acute malnutrition of 
1.1 percent (0.4 – 2.6, 95% C.I.). There was no statistical difference between boys and 
girls although the point prevalence for girls was slightly higher. 
 
Table 5: Prevalence of acute malnutrition based on MUAC cut off's (and/or oedema) 
and by sex 

 All 
n = 569 

Boys 
n = 297 

Girls 
n = 272 

Prevalence of global malnutrition  
(< 125 mm and/or oedema) at 95% CI 

(38) 6.7 % 
(4.5 - 9.7) 

(19) 6.4 % 
(3.7 - 10.7) 

(19) 7.0 % 
(4.2 - 11.3) 

Prevalence of moderate malnutrition  
(< 125 mm and >= 115 mm, no 
oedema) at 95% CI 

(32) 5.6 % 
(3.8 - 8.3) 

(16) 5.4 % 
(3.1 - 9.3) 

(16) 5.9 % 
(3.5 - 9.8) 

Prevalence of severe malnutrition  
(< 115 mm and/or oedema) at 95% CI 

(6) 1.1 % 
(0.4 - 2.6) 

(3) 1.0 % 
(0.3 - 3.2) 

(3) 1.1 % 
(0.4 - 3.4) 

 
Based on the above figures, the situation can be considered poor using WHO 
classification and is an indicative of a stable food security situation. The situation also 
compares favourably when compared to a survey conducted in April 2012 and showed a 
GAM of 7.8 percent. 
 

5.2.3.3 Prevalence of Underweight using Weight-for-Age Z-scores 

The prevalence of global under weight was 19.6% (16.6 – 23.0, 95% C.I.) while severe 
underweight was 4.8 percent (3.1 – 7.2, 95% C.I.). the point prevalence for boys were 
higher than girls though there was no statistical difference between them as shown in 



table 6. The underweight prevalence is higher compared to the national average of 
16.1 percent. However, the prevalence is comparable to the region average of 19.8 
percent4. 
Table 6: Prevalence of underweight based on weight-for-age z-scores by sex 

 All 
n = 566 

Boys 
n = 297 

Girls 
n = 269 

Prevalence of underweight 
(<-2 z-score) at 95% CI 

(111) 19.6 % 
(16.6 - 23.0) 

(61) 20.5 % 
(16.2 - 25.7) 

(50) 18.6 % 
(14.7 - 23.) 

Prevalence of moderate 
underweight 
(<-2 z-score and >=-3 z-score) 
at 95% CI 

(84) 14.8 % 
(12.2 - 17.9) 

(47) 15.8 % 
(12.2 - 20.2) 

(37) 13.8 % 
(10.3 - 18.1) 

Prevalence of severe 
underweight 
(<-3 z-score) at 95% CI 

(27) 4.8 % 
(3.1 - 7.2) 

(14) 4.7 % 
(2.8 - 7.8) 

(13) 4.8 % 
(2.4 - 9.5) 

 
Among the different age groups, there was no general pattern of underweight noted. 

However, the 
highest 

prevalence of 
underweight 

was among the 
18 – 29months 
age category.  
 
 
 

Figure 2: Underweight prevalence by age category 

5.2.3.4 Prevalence of Stunting 

The prevalence of stunting in Meru North district is alaming at 45.7 percent with boys 
being more stunted (49.1%) compared to girls (42.0%). The findings are higher 
compared to both the national and regional average of 35 and 41 percent respectively3 . 
Table 7 shows stunting levels in the district.  
Table 7: Prevalence of stunting based on height-for-age z-scores and by sex 

 All 
n = 549 

Boys 
n = 287 

Girls 
n = 262 

Prevalence of stunting 
(<-2 z-score) at 95% CI 

(251) 45.7 % 
(41.2 - 50.3) 

(141) 49.1 % 
(42.7 - 55.6) 

(110) 42.0 % 
(35.2 - 49.1) 

Prevalence of moderate 
stunting 
(<-2 z-score and >=-3 z-score) 
at 95% CI 

(135) 24.6 % 
(21.6 - 27.8) 

(74) 25.8 % 
(21.1 - 31.1) 

(61) 23.3 % 
(18.8 - 28.5) 

Prevalence of severe stunting 
(<-3 z-score) at 95% CI 

(116) 21.1 % 
(16.7 - 26.4) 

(67) 23.3 % 
(17.5 - 30.4) 

(49) 18.7 % 
(14.3 - 24.1) 

 
Stunting was highest among the 18 – 29 months category at 55.9%. The situation is 
worrisome as a third of the children aged below two years was already stunted and 
peak at 18 - 29 months group. Similarly severe stunting is highest among the 18 – 29 
month category at 26.8 percent. The high levels of stunting among the two groups are 
of concern as there is a small window of opportunity for correction since the damage is 
irreversible beyond two years.  
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Figure 3: Stunting rates by age category 

5.2.4  Mortality results (retrospective over 96 days prior to interview) 

The crude mortality rate for the district was 0.20 (0.07 – 0.56) while the under five 
mortality rate was 0.44 (0.11 – 1.81). Both crude and under five mortality rates can be 
classified as normal and is below the emergency threshold of 1 and 2/10,000/day 
respectively. The results are also lower than findings of April 2012. 
Table 8: Mortality rates 
Indicator  April 2012 July 2013 

Crude Mortality Rate 
 (Number/10,000/Day) 
 

0.24 
(0.11-0.56) 

0.20 
(0.07-0.56) 

Under Five Mortality Rate  
(Number/10,000/Day) 

0.48 
(0.14-1.59) 
 

0.44 
(0.11-1.81) 

5.2.5 Maternal nutrition 

Maternal malnutrition has been associated with high risk of low birth weights and it is 
recommended that before, during and after birth, the maternal nutrition status should 
be adequate. The nutritional status of care givers as measured by mid upper arm 
circumference show low prevalence of malnutrition as only 1.2% of the 432 women of 
reproductive age (15 – 49 years) had a MUAC<21cm. Among the pregnant and lactating 
women, the percentage of the malnourished was 0.9 percent.  

Regarding delivery with skilled attendant, the survey showed that of 432 mothers, 69.1 
percent delivered their last born at health facility while 30.9 percent delivered at 
home with no skilled attendant.  

5.2.6 Immunization coverage 

Immunization is an important and a powerful, cost-effective preventive health measure 
to improve on child survival. Through immunization programs many deaths and 
disability caused by infectious diseases can and have been prevented through Expanded 
Program on Immunization (EPI). All of the recommended vaccinations should be given 
before children reach their first birthday. The survey used three antigens as a proxy for 
immunization coverage. These were; BCG, Oral Polio vaccination (1 and 3) and measles 
vaccine. The coverage for all antigens was high and above the national target. Figure 4 
shows coverage for the three antigens in the district. Notable is confirmation of 



immunization using health card which is relatively high an indication of good 
understanding of the importance of such services. BCG vaccination was at 86.1 percent. 
 

 

 

 

 

 

 

 

Figure 4: Immunization coverage 

5.2.7 Vitamin A Supplementation and De worming Coverage 

Vitamin A deficiency (VAD) is a public health problem in Kenya, and the government 
has set a target of 80% coverage of vitamin A capsules (VAC) among children aged 6-59 
months.  
 
Table 9: Vitamin A and deworming coverage 

Age Group No of times Findings (%) 

Vitamin A coverage  
6 – 59 months (N=591) At least once 74.1 

6 – 11 months (N=83) At least once 54.8 

12 – 59 months (N=508) Once  79.3 

Twice  35.9 

Deworming coverage (1 – 5 years) 

(N=505) Once  32.9 

Twice  13.7 

 
The national guideline recommend that a child should be supplemented at-least twice a 
year (every six months). The dosage offer protection against common childhood 
infections and substantially reduces mortality. Vitamin A supplementation over the past 
one year was determined for 591 children 6 – 59 months. 54.8% of children 6-11months 
were supplemented at least once while 79.3% of children 12-59 months had received 
one dose. The twice supplementation coverage was at a low rate of 35.9%. The 
coverage is below the national target of 80% for both age groups.  

Deworming is an important practice that gets rid of worms that compete for nutrients 
in the body and causing iron deficiency anaemia. Deworming coverage was 46.6 percent 
which is low and therefore the need for intervention. Table 8 above indicate vitamin A 
and deworming coverage for the various age groups.  

 

5.2.8 Child Morbidity and Health Seeking Behaviour 

There was high burden of diseases reported in the district two weeks prior to the 
survey. Out of 761 children sampled, 39 percent were reported to being sick. The 
leading causes of morbidity were; acute respiratory tract infections (ARIs), fever and 

55
64.9 59.8

31.4
25.5

24.4

measles (N=547) OPV1(N=761) OPV3(N=761)

Figure 4:  Immunization coverage

card recall



fever with chills as well as diarrhoea.  
Table 10: Morbidity and health seeking behaviour 
  Findings 

Child morbidity (N=761) Sick 
Not sick 

39% 
61% 

Type of illness(N=296) Fever 
ARI 
Watery diarrhoea 
Fever with chills 

46.3% 
46.6% 
21.6% 
37.1% 

Treatment sought (N=296)) Public clinic 
CHW 
Private clinic 
None 

40.9% 
7.1% 
27% 
18.2% 

Treatment for diarrhoea ORS 
Homemade solution 
zinc 

12.5% 
26.6% 
3.1% 

Health seeking behaviour was generally good with at-least three quarters having sought 
assistance from a health professional or health institution. Table 9 indicate morbidity 
trends and health seeking behaviour among care givers in the district. For the diarrhoea 
management, 12.5 percent of the children were given oral rehydration salt (ORS) while 
39.1 percent were given homemade solution. Use of zinc supplement in the treatment 
of diarrhoea was insignificant with only 3.1 percent being supplemented. 

5.3 INFANT AND YOUNG CHILD FEEDING PRACTICES 

Infant and young child feeding practices information was obtained based on a 24-hr 
recall method and which is widely used and recommended due to relative low error 
rate according to World Health Organization. The indicators used were based on the 
Kenya national guideline for Health and Nutrition surveys using 0 - 23 months of age 
group. Data from 365 children aged between 0 – 23 months were collected during the 
survey 

5.3.1 Breastfeeding Practices 

Timely initiation of breastfeeding after birth was at 87.1 percent (put on breast within 
one hour after birth). The rate of exclusive breastfeeding for 0 – 5 months was at 57.4 
percent. This is higher than the national average of 32 percent although low according 
to WHO recommendation.   

5.3.2 Complementary Feeding and Meal Frequency 

Data on complementary feeding practices for children 6 – 23 months was obtained from 
210 children. Timely introduction of complementary feeds as measured by frequency of 
solid and semi solid foods for children 6 – 8 months old was 88.5 percent. The rates are 
good and such efforts should be encouraged to increase the figure to 100 percent.   

The minimum dietary diversity for breast fed children aged 6-23 months (≥3 food 
groups) was low at 34.6 percent while the minimum meal diversity for non breastfed 
children aged 6 – 23 months (≥4 food groups) was also at a low of 12.5 percent. The low 
rate is an indication of inadequate nutrient intake that is necessary for growth and 
development.   

The minimum meal frequency for all children (≥2 meals for, breastfed infants 6 – 8 
months, ≥3 meals for breastfed 9 - 23 months and ≥4 for 6 – 23 months non breastfed) 
was at a 64.7 percent. Therefore a significant number of children are not receiving 
adequate calories. 



Continued breastfeeding at one year (12 – 15 months) was reported at 93.5 percent 
while at two years (20-23 months) was at 79.4 percent. The findings show that the 
community is doing relatively well in breastfeeding practices.  

The individual 
food groups 
consumed among 
the sampled 
children show 
very low 

consumption 
protein rich foods 
such as meat, 
eggs, legumes 
and fruits. This 
partly could 
explain the high 
stunting levels in 
the district.  

Figure 5: Individual Dietary Diversity 
Figure 5 shows the proportion of children 6 – 23 months who consumed various food 
groups a day prior to the survey. Consumption of milk was at a low of 26.2 percent 
while meat and eggs was at 8.1 and 15 percent respectively.  

5.4 WATER, SANITATION AND HYGIENE 

5.4.1 Household Water Access and Sanitation 

Data was analysed from 691 households of which the main source of water for domestic 
use was varied. Water from the river accounted for 36.8 percent of all households while 
access to water piped water represented 32.1 percent of the sampled households. 
Figure 6 show various water source for domestic use in the district.  

The time taken to water source and back as a proxy for distance travelled indicated a 
stable situation 
with 63.1 percent 
of the households 
spending less than 
half an hour while 
24 percent spent 
between half and 
one hour. About 
12.9 percent 
spent more than 
an hour to fetch 
water for 
domestic use.  

 

Figure 6: Main water sources 
Water treatment for drinking from unsafe sources is hardly done for majority of 
households as only 28.9 percent treat. The most preferred method of treatment for 
those households was boiling at 88.5 percent. Lack of treatment was attributed to 
perception that the water is safe.  



5.4.2 Access to Toilet and Hand washing practices 

Access to toilet facilities in the district was high at 86 percent. Traditional pit latrines 
were predominant at 85.2 percent while those with improved ventilated latrine were 
14.6 percent. Those without access indicated relieving themselves at nearby bushes 
(38.3%) while 25.5 percent indicated use of open fields. The high latrine coverage is 
attributed to sensitization done in the district over the years.  

Hand washing practices among care givers in the district show that majority wash hands 
after visiting toilet, before handling food and after eating food as shown in figure 7. 
Use of soap in hand washing was (54.1%) while the use of water only was 38.1 percent.  

The habit of hand washing before eating, feeding a child and after cleaning child 
bottom was low as shown in 
figure 7.  
 
Disposal of child faeces was 
found to be done hygienically 
for most of households as 84.7 
percent disposed to the 
latrine.  
 
The findings are an indication 
of a population that is 
knowledgeable on hygiene 
issues and are practising the 
same. This can also explain 
partly the low cases of 
outbreak of diseases related to 
sanitation especially during 
rainy season in the district. 

 Figure 7: Hand washing at critical moments 
 

5.5 FOOD SECURITY AND LIVELIHOODS 

Food security and livelihood indicators were collected to ascertain current food 
security status and livelihood activities to gauge how sustainable are the livelihoods. In 
addition, the information was useful in triangulating the causes of malnutrition in the 
district. 

5.5.1 Main Livelihood Activities  

According National Drought Management Authority (NDMA), the main livelihoods in the 
district are; mixed farming (food crop, tea, coffee, dairy, rain-fed cropping) and 
marginal mixed farming. The survey sought to find out the main livelihood activities 
engaged by the residents at the time.  The proportion of household practicing livestock 
keeping was at a low rate of 2.6 percent. Farming constituted 45.2 percent while 
casual waged labour accounted for 18.2 percent. Miraa farming and petty trade was 
15.9 and 10.1 percent respectively. The findings show that farming is the main 
livelihood activity for majority of households in the area. Miraa farming constitutes a 
small but a significant chunk of the sampled population and is believed to have better 
income for the households engaging in it. However, most of the malnourished cases 
were from these areas indicating that the accrued income may not translate to 
household food security. The shift in livelihood could be linked to successive drought in 
the past that have led to loss of livestock for majority of residents. Figure 9 shows the 
proportion of households engaging in various activities in the district.  



5.5.2 Main source of income   

The main sources of income for the last three months were; sale of food crop, casual 
labour and sale of 
Miraa at 28.9, 26.2 
and 24.7 percent 
respectively. Petty 
trade accounted for 
11.3 percent. The 
results reflect the 
livelihood activities 
where majority of 
households practice 
farming. Casual 
labour could be linked 
to provision of labour 
in the Miraa farms 
and food crop 
farming. 
 
 

Figure 8: Livelihood activities 

5.5.3 Main sources of food  

The main dominant food in the district was cereals with purchase being the major 
source (52.9%) while own production accounted for 46.5 percent. The findings show 
that both market purchase and own production have significant contribution to 
household food source.  

5.5.4 Household Dietary Diversity 

A 24-hour dietary diversity score was calculated to determine the households’ 
economic capacity to consume various foods. The mean household dietary diversity 
score (HDDS) was 5.45 ± 2.2  Overall, 24.4 percent of households had a low dietary 
diversity score, 19.3 percent had medium dietary diversity score while 56.3 percent 
had high dietary diversity score. The findings are an indication of a stable food security 
situation for majority of households irrespective of the source.  

The major food items 
consumed by majority of 
households were; cereals, 
pulses, oils, vegetables, 
condiments and sugar. The 
proportion of households 
consuming pulses and milk is 
high and could be attributed 
to availability of the items as 
the survey was conducted 
towards the end of the season 
which coincided with harvests 
of legumes and availability of 
milk owing to favourable 
forage condition significantly 
increasing. 

Figure 9: Household Dietary Diversity  
Figure 9 shows the proportion of households who consumed each of the food items a 



day prior to the survey.  However, the consumption of foods rich in protein at 
household is in sharp contrast with child dietary diversity which could be an indicative 
of lack of knowledge on infant feeding practices. 

Tercile 

Low dietary diversity (≤3 
food groups) 

Medium dietary diversity 
(4 and 5 food groups) 

Highest dietary diversity 
(≤6 food groups) 

Cereals &  

pulses 

Cereals, Pulses, vegetables, 
Milk, oil&fats 

Cereals, roots and tubers,  
Pulses, vegetables, fruits,  
Milk, oil&fats, sweets 

 

 

6. CONCLUSION AND RECOMMENDATIONS 

The Global Acute Malnutrition (5.5%) in the district reflects a poor situation based on 
WHO thresholds. This is an indication of a stable situation. However, chronic 
malnutrition as measured by height-for-age (stunting) is very high (45.5%) and show a 
critical situation which need to be addressed immediately given its impact on 
development. Similarly, prevalence of underweight was also high and above the 
national average.  

Breastfeeding practices in the district can be considered fair with timely initiation of 
breastfeeding being high while exclusive breast feeding is higher than the national 
average. The minimum child dietary diversity is low and the minimum meal frequency 
is equally low a factor that is linked inadequate knowledge on infant and young child 
feeding practices resulting into poor child care practices among care givers. 
Consumption of protein rich foods among children is also. 

Immunization coverage for all the antigens were relatively good and above the national 
target a factor that could be linked to concerted effort by the ministry of health. 
However, Vitamin A supplementation coverage and deworming coverage is low. High 
burden of childhood illnesses (39%) was noted while use of zinc in diarrhoea 
management is low (3.1%)  

As expected in the district, the main current sources of water were rivers and piped 
water.  The time taken to water sources was within acceptable levels for majority of 
household and indication of a stable water situation. Treatment of drinking water from 
unsafe sources is however low and an issue of concern as it can lead to outbreak of 
waterborne diseases. Access to latrine facility is generally high (84.7%). However, hand 
washing practices is poor for majority of residents. 

The food security situation among residents using dietary diversity as a proxy can be 
considered fair.  Majority of the residents (65%) had medium to high dietary diversity 
score an indication of economic access to various food groups hence nutrient adequacy.  

Table 11: Recommendations 

Problem  Possible cause  Recommendation  

High stunting 
levels (45.5%)  

Inadequate knowledge 
on infant and child 
feeding practices  

Strengthen Nutrition education  
through community health units  

High burden of 
disease among 

Environmental 
condition and poor 

Treatment of Drinking water and 
health education on importance of 



children (39%) sanitation  prompt seeking of health services.  

Low vitamin A 
and deworming 
coverage  

Poor health seeking 
behavior among care 
givers  

Strengthen health and nutrition 
education among care givers on 
importance of supplementation  

Low consumption 
of protein foods 
among children  

Inadequate knowledge 
and poor child care 
among care givers  

Nutrition education on proper child 
care. 

Treatment of 
drinking water 
from unsafe 
sources low  

Attitude among 
households  

 

Intensify sensitization on health talks 
specifically for hygiene and sanitation  

 

Low deworming 
coverage  

 

Inadequate knowledge 
on importance of 
deworming among 
children  

 

Partnership with education sector to 
increase deworming through ECD 
centers. 

Sensitize population on importance of 
deworming. Community health 
workers a good channel for 
deworming.  

Significant 
number obtaining 
water from 
unsafe sources  

Lack of/inaccessibility 
of safe water sources  

 

Increase access to piped water through 
expansion of water pipeline to remote 
areas 

 

 

 
 
 
 
 
 
 
 


