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Abstract
Background: Stunting in children below the age of  five is a significant public health prob-
lem in Kenya. Stunting has transitory and lifelong effects on people and communities, includ-
ing high risk of  morbidity and death, lowered mental and physical growth, and decreased productivity.
Objective: To investigate the predictors of  stunting in children aged 6 to 59 months in Kitui County, Kenya.
Methods: This was a cross-sectional analytical survey that used multistage cluster sam-
pling. Data were gathered through questionnaires, interviews with key informants and discussions 
with focus groups. Anthropometric measurements were taken to assess the rate of  stunting.
Results: The stunting rate was 26.6%. The independent predictors of  stunting included birth weight < 2500 grams (AOR = 2.302; 
95% CI: 1.027-6.150; p: 0.043), having secondary education (AOR = 5.404; 95% CI: 1.607-18.173; p: 0.006), mother’s MUAC < 23 cm 
(AOR = 2.845; 95% CI: 1.125-7.192; p:0.012), and having no access to a latrine/toilet (AOR = 0.008; 95% CI: 0.009-0.561; p: 0.013). 
Conclusions: Stunting was high and was influenced by sociodemographic factors, and the household environment.
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Introduction
Stunting in childhood remains among the most promi-
nent hindrances to human progress worldwide. Stunting 
is linked to severe irreparable physical and neurocognitive 
impairment that undermines human development. This 
led to stunting being recognized as a critical health priority 
for the world and is at the center of  global focus at the top 
levels with ambitious goals to be met by 20251. Globally, 
about 22.0% of  the world’s children were stunted in 2020. 
Stunting in children below five years is decreasing in all parts 

of  the world except in Africa where numbers are grow-
ing and with large differences in progress sub-nationally2. 
Eastern Africa has high stunting levels at 32.6%3. The 
Kenya Demographic and Health Survey of  2014 showed 
that 26% of  children had stunting. At the county lev-
el, Kitui County had one of  the highest proportions of  
stunted children in Kenya at 45.8%. Reviewed literature 
indicates that stunting is related to a wide range of  fac-
tors. To begin with, stunting has been linked to caregiv-
er’s knowledge of  a child’s linear growth4,5. Stunting also 
correlates with a number of  sociodemographic factors, 
including child age and sex6,7,8,9, maternal education7,10 
household income11,12,13, number of  children below 5 
years in a family14,9 among others. Child feeding practices 
are strongly associated with stunting15,10. Moreover, mor-
bidity poses higher risk of  growth failure since infections 
lead to increased energy needs and expenditure, reduced 
appetite, loss of  nutrients and nutrient malabsorption16. 
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Data exists on the correlation between environmental 
conditions and stunting among children. The use of  safe 
water, handwashing with soap, and other sanitary prac-
tices reduce the risk of  diarrhea and related illnesses that 
may significantly affect child growth9. There was little in-
formation on factors related to the high stunting preva-
lence in Kitui County, and no survey had been conducted 
focusing on stunting and its determinants. By gathering 
data on predictors of  stunting specific to the study area, 
this survey helps in filling the knowledge gap and aids 
in formulating effective strategies to combat stunting.

Methods
Study design and setting
This was a cross-sectional analytical study at the com-
munity level that utilized quantitative and qualitative 
data collection techniques. The study was conducted in 
Kitui Central Sub-county, one of  the eight sub-counties 
of  Kitui County, located in the eastern part of  Kenya.

Study population
The survey targeted children between the ages of  6 
and 59 months in Kitui Central Sub-County. The study 
population comprised of  caregivers with their children, 
mothers of  children who attended the focus group dis-
cussions, and key informants. The study included chil-
dren aged 6 to 59 months and their caregivers who 
gave informed consent, and excluded children aged 6 
to 59 months whose mothers were mentally impaired.

Sample size
Sample size calculation utilized the Fisher et al. (1998) 
formula. The assumed prevalence of  stunting in Ki-
tui County was 45.8% according to the 2014 KDHS 
report. The 95% confidence level was used, and 
the margin of  error set at 0.05. The minimum sam-
ple size was 382. However, a sample size of  420 was 
used taking into account a 10% non-response rate.
Sampling technique
Multistage cluster sampling was used. Kitui County was 
purposively chosen due to its high stunting rate. Kitui 
Central Sub-County was also purposively selected ow-
ing to its cosmopolitan nature and a varied population 
comprising both urban and rural settlements. The third 
stage involved the selection of  clusters from all the five 
wards of  Kitui Central Sub-County based on probability 
proportional to population size. Two villages were picked 

per ward using simple random sampling. The last stage 
involved selecting households within the selected villag-
es from a list of  households with children aged 6 to 59 
months. If  the selected household had more than one 
eligible child, only one was randomly picked for the study.

Research instruments
A structured data collection tool with closed-end-
ed questions was used to gather quantitative data. This 
questionnaire also captured measurements of  height/
length and the mid-upper arm circumference of  moth-
ers. Additionally, an interview guide for key informants 
and a discussion guide for focus groups were used 
to obtain qualitative data. The data collection tools 
were written in English and administered in Kiswahili.

Validity and reliability of  the instruments
To assure validity, the survey instruments were reviewed 
by two university supervisors, and the researcher se-
lected a large sample and randomly sampled the study 
participants. To ensure reliability, research assistants 
were thoroughly trained to administer the question-
naire, which was also pretested to ascertain its suitability.

Pretesting
Research assistants participated in a pretest as part of  
training before starting data collection. After the pretest, 
adjustments were made to the research instruments to 
ensure that all questions were well constructed and well 
understood by the interviewers and the interviewees.  

Data collection techniques
Data were obtained from caregivers through interviews 
using validated structured questionnaires. The question-
naires gathered data on caregiver’s knowledge of  stunt-
ing, sociodemographic factors, child care practices, and 
environmental factors. Data on age and sex were ob-
tained from the child’s birth certificate or immunization 
card. The height or length of  all children between 6 to 
59 months was taken to assess stunting. Both height and 
length were measured to the nearest 0.1 cm. The MUAC 
of  mothers was taken to assess their nutritional status.

Data analysis
Survey data were analyzed with SPSS version 
27. Anthropometric data were analyzed with the 
ENA for SMART software Jan 11th, 2020 version.
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Logistic regression and model fitting
All the study variables were subjected to the binary logistic 
regression analyses to calculate the Odds Ratio (OR) for 
each independent variable. Before performing the multi-
variable logistic regression analysis, multicollinearity among 
the explanatory variables was assessed using the variance 
inflation factors and the Spearman correlation matrix. 
These tests showed that none of  the variables were highly 
correlated, so all the predictors were included in the model.
Variables that were statistically associated with stunting 
in the bivariate logistic regression analyses were added 
into a multivariable logistic regression model to adjust for 
potential confounding and estimate the adjusted Odds 
Ratios (AOR) in order to determine the independent pre-
dictors of  stunting using the equation described below:

The statistical significance level was at p<0.05.
Various tests were used to evaluate if  the model fit the 
data. The chi-square test (likelihood ratio) indicated that 
the model is a significant improvement in fit compared to 
the intercept-only model, χ²(5) = 38.999, p=0.000. Ad-
ditionally, the Hosmer and Lemeshow test was not sta-
tistically significant which indicated that the model was 
a good fit to the data [χ²(4) = 1.949, p=0.745]. In the 
model, the overall classification of  cases to the group 
membership for the dependent variable was 75.4%.
Qualitative information was transcribed and translat-
ed into English. Transcripts of  the interviews were an-
alyzed manually by coding, summarizing, categorizing, 
using direct quotes, and comparisons. Emerging themes 
were identified and triangulated with quantitative data.

Ethical considerations
Ethical approval was granted by the Ethics Review Com-
mittee of  Kenyatta University (application approval 
number PKU/2151/1295). The National Commission 
for Science, Technology, and Innovation provided a li-
cense authorizing the study. Consultations with County 
officials and community leaders were held to seek per-
mission to conduct the research. Caregivers of  children 
6 to 59 months old in the chosen households were in-
vited to give informed consent and to sign a form af-
ter the introduction of  the survey by the research teams.

Results
Socio-demographic characteristics of  the respon-
dents
A total of  398 caregivers who had a child 6 to 59 months 
participated in the survey. Mothers ranged in age from 
17-46 years, with a mean of  28.29 (± 5.780) years. The 
majority of  women were married (79.4%), 38.4% had 
primary education, 42.7% had secondary education, and 
18.8 percent had college or university education. Most of  
the mothers (66.8%) were self-employed. In the sample, 
50.5% of  the children were female and 49.5% were male. 
The children’s mean age was 30.3 (± 15.1) months. Most 
children (87.4%) were delivered with normal birthweight 
of  ≥ 2500 grams. More than half  of  the households 
(56.3%), reported an income of  less than Kshs. 10,000. 
The average household size was 5 (±2) people, and almost 
three-quarters (72.1%) of  the households had only one 
child aged below five years. Interviews held with key infor-
mants indicated that sociodemographic factors influenced 
stunting in Kitui County in several ways. For instance, the 
Sub-county Nutrition Officer explained: “Poverty levels in 
Kitui are high at around 60% and many families have little income 
they can use to get enough food for their children”. The County 
Public Health Officer commented: “Teenage pregnancies are 
common and these girls want to go back to school, so they interrupt 
exclusive breastfeeding and the child is not given adequate care”.

Socio-demographic factors associated with stunting
As indicated in table 1, children weighing less than 2500 
gm at birth had 2.5 greater odds of  being stunted com-
pared to children with a birth weight of  2500 gm or more. 
Children born to women with secondary education had 
3.1times highelikelihood of  getting stunted than children 
whose mothers had post-secondary education. Children 
whose mothers MUAC was < 23 cm had 3.1 greater odds 
of  stunting than babies whose mothers had a MUAC ≥ 23 
cm. Children from households with income below Kshs 
10,000 had a 5-fold bigger risk of  getting stunted than 
children from families whose income was Kshs 20,000 or 
more. Families with more than one child below the age 
of  five had 1.7 greater odds of  stunting in comparison 
to households that had only one child less than five years.

logit(Y = 1) = ln pr ?(??=1)
1- pr ?(??=1)

= ln odds(Y = 1 ) = b0 + b1X1 + ? bkXk  
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Prevalence of  stunting
The stunting rate was 26.6% (21.4-32.6 95% C.I.) and se-
vere stunting was 3.8% (2.6-5.5 95% C.I.) as displayed in 
table 2 below. Boys had slightly higher prevalence (28.4%) 

Table 1: Logistic regression of the association between sociodemographic factors and stunting 
Variable Stunted 

HAZ<-2SD 
n (%) 

Not stunted 
HAZ≥-2SD 

n (%) 

Crude Odds Ratio 
(95% CI) 

p-value 

 Child’s age in months (N=398) 
 6-11 12 (24.0) 38 (76.0)  1.00 (reference)   
 12-23 27 (25.5) 79 (74.5)  1.082 (0.495-2.367) 0.843 
 24-35 32 (33.0) 65 (67.0)  1.559 (0.718-3.383) 0.261 
 36-47 16 (19.5) 66 (80.5)  0.768 (0.329-1.793) 0.541 
 48-59 19 (30.2) 44 (69.8)  1.367 (0.589-3.177) 0.467 
 Child’s gender (N=398) 
 Female 50 (24.9) 151 (75.1)  1.00 (reference)   
 Male 56 (28.4) 141 (71.6)  1.199 (0.769-1.872) 0.423 
 Child’s birth weight (N=398) 
 <2500gms 22 (44.0) 28 (56.0)  2.469 (1.342-4.545) 0.004* 
  ≥2500gms 87 (24.1) 264 (75.9)  1.00 (reference)   
 Mothers age at childbirth (N=398) 
 15-19 11 (32.4) 23 (67.6)  1.222 (0.426-3.505) 0.709 
 20-24 36 (24.7) 110 (75.3)  0.836 (0.355-1.972) 0.683 
 25-29 33 (28.2) 84 (71.8)  1.004 (0.421-2.395) 0.993 
 30-34 17 (24.6) 52 (75.4)  0.835 (0.325-2.150) 0.709 
 ≥35 9 (28.1) 23 (71.9)  Reference   
 Mother’s education level (N=398) 
 Secondary 97 (30.0) 226 (70.0)  3.147 (1.508-6.570) 0.002* 
 Post-secondary 9 (12.0) 66 (88.0)  Reference   
 Maternal occupation (N=398) 
 Unemployed 22 (27.2) 59 (72.8)  1.356 (0.593-3.102) 0.741 
 Self employed 73 (27.4) 193 (72.6)  1.375 (0.670-2.8240 0.385 
 Employed 11 (21.6) 40 (78.4)  Reference   
 Mother’s nutrition status (N=293) 
 <23 cm 11 (50.0) 11 (50.0)  3.106 (1.288-7.493) 0.012* 
 ≥23cm 66 (24.4) 205 (75.6)  Reference   
 Household income in Kshs (N=398) 
 <10,000 73 (32.6) 151 (67.4)  5.125 (1.965-13.364) 0.001* 
 10,000-19,000 28 (24.1) 88 (75.9)  3.373 (1.227-9.267) 0.018* 
 ≥20,000 5 (8.6) 53 (91.4)  Reference   
 No. of people in HH (N=398) 
 <5 45 (23.6) 146 (76.4)  Reference   
 ≥5 61 (29.5) 146 (70.5)  1.356 (0.866-2.122) 0.184 
 Children under 5 in HH (N=398) 
 1 68 (23.7) 219 (76.3)  Reference   
 >1 38 (34.2) 73 (65.8)  1.676 (1.040-2.702) 0.034* 
* Significant association between variables (p-value < 0.05) 
 

when compared to girls (24.9%). In the FGDs, mothers 
were asked if  stunting was a problem in their community. 
One mother responded: “Yes, it is a big problem because there 
are many children who are short”.
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Knowledge of  stunting among caregivers
Over two-thirds of  the caregivers (69.6%) had heard of  
stunting. Among mothers who had heard of  stunting, 
65.7 percent and 28.5% said a child is stunted if  their 
height was shorter than average, and if  the child’s height 
did not match the child’s age, respectively. Concerning 
the causes of  stunting, close to two-thirds (65.3%) men-
tioned poor feeding or inadequate food intake. A consid-
erable proportion of  mothers (29.6 percent) said they did 
not know the causes of  stunting. Regarding the conse-
quences of  stunting, 40.4% of  mothers indicated that the 

Table 2: Prevalence of stunting in children aged between 6 and 59 months 

 
Stunting (Height-for-age z scores) 
  

Frequency (N=398) Percent 

 Overall stunting (<-2 z scores) 106 26.6 
 Moderate stunting (<-2 to ≥-3 z 
scores) 91 22.9 
 Severe stunting (<-3 z scores) 15 3.8 
 Normal (≥-2 z scores) 292 73.4 
 Prevalence of stunting by gender 
 Males N=197 
 Overall stunting (<-2 z scores) 56 28.4 
 Moderate stunting (<-2 to ≥-3) 45 22.4 
 Severe stunting (<-3 z scores) 10 5.1 
 Females N=201 
 Overall stunting (<-2 z scores) 50 24.9 
 Moderate stunting (<-2 to ≥-3) 45 22.6 
 Severe stunting (<-3 z scores) 5 2.5 
 

child gets sick easily, and a similar proportion of  mothers 
(39%) said they did not know. During the FGDs, mothers 
were asked what stunting meant to them, its causes and 
effects. The most common answer was “Stunting means the 
child is not growing”. When probed further, most caregivers 
said that growth meant increasing size and adding weight.

Caregiver’s knowledge of  stunting as a predictor of  
stunting in children
No significant association was found between caregiver’s 
knowledge of  stunting and stunting in children below 
the age of  five in Kitui County (table 3).

Table 3: Logistic regression analysis of caregiver’s knowledge of stunting and stunting in 
children 

 Variable Stunted 
HAZ<-2SD 
n (%) 

Not stunted 
HAZ≥-2SD 
n (%) 

Crude Odds Ratio 
(95% CI) 

p-value 

 Knowledge of stunting (N=277) 
 No knowledge 2 (18.2) 9 (81.8)  0.768 (0.159-3.721) 0.743 
 Little knowledge 20 (27.0) 54 (73.0)  1.383 (0.712-2.685) 0.446 
 Moderate knowledge 13 (27.7) 34 (72.3)  1.322 (0.630-2.775) 0.461 
High knowledge 35 (22.4) 121 (77.6)  Reference   
  

Child feeding practices
More than half  of  the babies (59%) began breastfeeding 
immediately after birth. Nearly one-third (30.1 percent) 
of  the babies were given complementary foods before the 
recommended six months. A greater proportion (78.9%) 

of  all surveyed children 6 to 23 months were still breast-
feeding at one year. The results of  the qualitative analysis 
revealed that child feeding practices were not optimal. A 
mother explained: “Because I delivered through caesarean section, 
I could not breastfeed immediately, so I waited for one day to start 
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breastfeeding”. Another participant said: “Up to six months I was 
breastfeeding but I also gave my child cow’s milk that is boiled well”.

Child feeding practices associated with stunting
Children who were fed on complementary foods be-
fore 6 months had a 2.6 times greater chance of  being 
stunted compared to those initiated to complemen-
tary foods at six months. Table 4 outlines the findings.

Table 4: Logistic regression analysis of child feeding practices and stunting 

 
Variable Stunted 

HAZ<-2SD 
n (%) 

Not stunted 
HAZ≥-2SD 
n (%) 

Crude Odds 
Ratio (95% CI) 

p-value 

 Initiation to breastfeeding (N=156) 
 < 1 hour 19 (20.7) 73 (79.3)  Reference   

 ≥ 1 hour 20 (31.2) 44 (68.8) 
 1.746 (0.841-
3.627) 0.135 

 Introduction of complementary foods (N=156) 

 < 6 months 18 (38.3) 29 (61.7) 
 2.601 (1.221-
5.543) 0.013* 

 ≥ 6 months 21 (19.3) 88 (80.7)  Reference   
 Is child still breastfeeding (N=156) 

 No 10 (37.0) 17 (63.0) 
 2.028 (0.838-
4.909) 0.117 

 Yes 29 (22.5) 100 (77.5)  Reference   
* Significant association between variables (p-value < 0.05) 
  

Morbidity status of  children
The morbidity rate in the two weeks before the survey 
stood at 42.5 percent. The leading causes of  morbidity 
in children were fever (41.7%), cough (26.0%), and di-
arrhoea (19.7%). The majority of  caregivers (62.3%) did 
not seek treatment for their sick children. One respon-

dent made this observation: “When my child is sick, I go 
to a traditional healer and later visit the hospital for treatment”.

Association between the morbidity status and stunt-
ing
There was no significant association between the mor-
bidity status and stunting as shown in table 5.

Table 5: Logistic regression analysis of morbidity status and stunting 
Variable Stunted 

HAZ<-2SD 
n (%) 

Not stunted 
HAZ≥-2SD 
n (%) 

Crude Odds Ratio 
(95% CI) 

p-value 

 Illness in the last 2 weeks (N=398) 
 No 60 (26.2) 169 (73.8)  1.00 (reference)   
 Yes 46 (27.2) 123 (72.8)  1.053 (0.672-1.650) 0.820 
  

Environmental characteristics of  surveyed house-
holds
The primary source of  drinking water for the surveyed 
families was rivers (43.5%). Greater than half  of  the re-
spondents (54%) did not treat their drinking water. Hand-

washing with soap was practiced by a greater majority 
of  households (94.7%). A large majority of  households 
(97.5%) had latrines within their home compounds. Qual-
itative data identified constraints accessing water and san-
itation. A mother commented: “I’m not able to purchase clean 
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water, so instead I get it from the river which is far and the water is 
dirty”. Another participant added: “I have a problem because 
we constructed a temporary latrine which can easily collapse and that 
will force us to share a latrine with our neighbors or go to the bush”.

Influence of  environmental factors on stunting
According to the analysis in table 6, consumption 
of  water from unimproved water sources raised the 
likelihood of  stunting by 1.8 times when compared 
with consumption of  water from improved sourc-
es. Further, babies from families with access to a la-
trine/toilet had 85.3% lower risk of  stunting than 
children from homes with no access to a latrine.

Table 6: Logistic regression of the association between environmental factors and stunting  
in children 6-59 months in Kitui County 
 Variable Stunted 

HAZ<-
2SD 
n (%) 

Not stunted 
HAZ≥-2SD 
n (%) 

Crude Odds Ratio 
(95% CI) 

p-value 

 Sources of drinking water (N=398) 
 Unimproved drinking water source 77 (30.4) 176 (69.6)  1.750 (1.075-2.848) 0.024* 
 Improved drinking water source 29 (20.0) 116 (80.0)  Reference   
 Treatment of drinking water (N=398) 
 Not treating drinking water 60 (27.9) 155 (72.1)  1.153 (0.737-1.804) 0.533 
 Treating drinking water 46 (25.1) 137 (74.9)  Reference   
 Handwashing with soap (N=398) 
 Hand washing with no soap 7 (33.3) 14 (66.7)  1.404 (0.551-3.579) 0.477 
 Handwashing with soap 99 (26.3) 278 (73.7)  Reference   
 Household access to latrine/toilet (N=398) 
 No 7 (70.0) 3 (30.0)  Reference   
 Yes 99 (25.5) 289 (74.5)  0.147 (0.037-0.579) 0.006* 

  

Multivariable logistic regression analyses on factors 
associated with stunting in children aged 6 to 59 
months in Kitui County
Significant variables (p<0.05) in the bivariate logistic re-
gression analyses were added to the multivariable logis-
tic regression model. These included child’s birth weight, 
mother's education level, mother’s MUAC, household in-
come, number of  children below five in the family, house-
hold source of  drinking water, and household access to 
latrine/toilet. The backward stepwise method of  selecting 
variables was used to remove predictors that did not sig-
nificantly contribute to the model. Only four of  the seven 
investigated covariates remained significant in the multi-
variable logistic regression analysis. Results are reported 
with the Adjusted Odds Ratios (AOR) and their 95% CI. 
Thetatistical significance level was at a p-value less than 0.05.
A child’s birth weight and stunting were significantly cor-

related. Children with a birth weight <2500 grams had 
double the risk of  stunting when compared to children 
with a birth weight of  2500 grams or more (AOR = 
2.302; 95% CI: 1.027-6.150; p: 0.043). The findings also 
revealed a statistically significant relationship between 
a mother’s education and stunting. Children of  moth-
ers with secondary education were 5.4 times more like-
ly to be stunted compared to children of  mothers with 
post-secondary education (AOR = 5.404; 95% CI: 1.607-
18.173; p: 0.006). The risk of  stunting in children of  
mothers with MUAC values < 23 cm was 2.8 times great-
er than in children whose mothers had MUAC values ≥ 
23 cm (AOR = 2.845; 95% CI: 1.125-7.192; p:0.012). 
Children from households with access to latrines/toi-
lets were 93.5% less likely to become stunted than chil-
dren from homes that did not have access to latrines/
toilets (AOR = 0.008; 95% CI: 0.009-0.561; p: 0.013).
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Discussion
The rate of  stunting in Kitui Central Sub-County was 
high at 26.6%17. The current stunting rate was compa-
rable to a previous study in Kitui County’s Mwingi Cen-
tral Sub-county, which found a prevalence of  27.9%18. 
Among the sociodemographic factors, mother’s educa-
tion level was statistically related to stunting. The stunting 
odds were greater in children of  mothers with secondary 
education than in children of  mothers with college/uni-
versity education. This result was similar to a previous 
survey in Uganda19. A child’s birth weight and stunting 
were significantly correlated. This finding concurred with 
studies in other parts of  the world20,21,22. The maternal 
nutrition status was proven to significantly raise the risk 
of  stunting. This finding was consistent with recent re-
search in Cambodia and Bangladesh where babies de-
livered by mothers with low MUAC had increased risk 
of  stunting23,24. However, the findings are contradict-

Table 7: Multivariable analyses of variables associated with stunting in children aged 6 to 59 months in Kitui County 
 
 Variable HAZ<-2SD 

(Stunted) 
n (%) 

HAZ≥-2SD  
(Not stunted) 
n (%) 

Crude Odds  
Ratio (95% CI) 

p-value Adjusted Odds  
Ratio (95% CI) 

p-value 

 Child’s birth weight (N=398) 
 <2500gms 22 (44.0) 28 (56.0)  2.469 (1.342-4.545) 0.004*  2.302 (1.027-5.160) 0.043* 
  ≥2500gms 87 (24.1) 264 (75.9)  1.00 (reference)       
 Mother’s education level (N=398) 
 Secondary 97 (30.0) 226 (70.0)  3.147 (1.508-6.570) 0.002* 5.404 (1.607-18.173) 0.006* 
 Post-secondary 9 (12.0) 66 (88.0)  Reference       
 Mother’s nutrition status (N=293) 
 <23 cm 11 (50.0) 11 (50.0)  3.106 (1.288-7.493) 0.012* 2.845 (1.125-7.192) 0.027* 
 ≥23cm 66 (24.4) 205 (75.6)  Reference       
 Children under 5 in HH (N=398) 
 1 68 (23.7) 219 (76.3)  Reference       
 >1 38 (34.2) 73 (65.8)  1.676 (1.040-2.702) 0.034*  0.593 (0.328-1.071) 0.083 
 Household income (N=398) 
 <10,000 73 (32.6) 151 (67.4)  5.125 (1.965-13.364) 0.001*  2.258 (0.678-7.527) 0.185 
 10,000-19,000 28 (24.1) 88 (75.9)  3.373 (1.227-9.267) 0.018*  1.919 (0.545-6.758) 0.310 
 ≥20,000 5 (8.6) 53 (91.4)  Reference       
 Sources of drinking water (N=398) 
 Unimproved drinking water source 77 (30.4) 176 (69.6)  1.750 (1.075-2.848) 0.024*  1.099 (0.572-2.111) 0.777 
 Improved drinking water source 29 (20.0) 116 (80.0)  Reference       
 Household access to latrine/toilet (N=398) 
 No 7 (70.0) 3 (30.0)  Reference       
 Yes 99 (25.5) 289 (74.5)  0.147 (0.037-0.579) 0.006*  0.065 (0.008-0.561) 0.013* 

  
 

ed by a survey in Ethiopia which found that a moth-
er’s MUAC was not significantly related to stunting25.
The majority of  caregivers (69.6%) had general knowl-
edge of  stunting, but some thought of  stunting as fail-
ure to gain height and weight. Additionally, a significant 
proportion of  caregivers (39%) had no knowledge of  the 
effects of  stunting. This finding was similar to another 
study conducted in Kenya which showed that moth-
ers had a general understanding of  stunting but failed 
to differentiate it from other forms of  malnutrition4. 
Although this survey noted a high morbidity rate of  
42.5%, illness was not significantly related to stunting. In 
Bangladesh, Alam et al.12 also found no association be-
tween morbidity and stunting. However, evidence from 
various studies has established the link between illness and 
stunting. Studies in Uganda27, Tanzania 26, and Ethiopia 28 

highlighted morbidity as a major risk factor for stunting. 
Premised on these studies, illness may cause poor dietary in-

 Variable HAZ<-2SD 
(Stunted) 

n (%) 

HAZ=-2SD 
(Not stunted) 

n (%) 

Crude Odds 
Ratio (95% CI) 

p-value Adjusted Odds 
Ratio (95% CI) 

p-value 

 Child’s birth weight (N=398) 

 <2500gms 22 (44.0) 28 (56.0) 
 2.469 (1.342-
4.545) 0.004* 

 2.302 (1.027-5.160) 0.043* 

  =2500gms 87 (24.1) 264 (75.9)  1.00 (reference)    
 Mother’s education level (N=398) 

 Secondary 97 (30.0) 226 (70.0) 
 3.147 (1.508-
6.570) 0.002* 

5.404 (1.607-18.173) 
0.006* 

 Post-secondary 9 (12.0) 66 (88.0)  Reference    
 Mother’s nutrition status (N=293) 

 <23 cm 11 (50.0) 11 (50.0) 
 3.106 (1.288-
7.493) 0.012* 

2.845 (1.125-7.192) 
0.027* 

 =23cm 66 (24.4) 205 (75.6)  Reference    
 Children under 5 in HH (N=398) 
 1 68 (23.7) 219 (76.3)  Reference    
 >1 

38 (34.2) 73 (65.8) 
 1.676 (1.040-
2.702) 0.034* 

 0.593 (0.328-1.071) 
0.083 

 Household income (N=398) 

 <10,000 73 (32.6) 151 (67.4) 
 5.125 (1.965-
13.364) 0.001* 

 2.258 (0.678-7.527) 
0.185 

 10,000-19,000 28 (24.1) 88 (75.9) 
 3.373 (1.227-
9.267) 0.018* 

 1.919 (0.545-6.758) 
0.310 

 =20,000 5 (8.6) 53 (91.4)  Reference    
 Sources of drinking water (N=398) 
 Unimproved drinking 
water source 77 (30.4) 176 (69.6)  1.750 (1.075-

2.848) 0.024*  1.099 (0.572-2.111) 0.777 

 Improved drinking water 
source 29 (20.0) 116 (80.0)  Reference    
 Household access to latrine/toilet (N=398) 
 No 7 (70.0) 3 (30.0)  Reference    

 Yes 99 (25.5) 289 (74.5) 
 0.147 (0.037-
0.579) 0.006* 

 0.065 (0.008-0.561) 
0.013* 
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take, impaired absorption, and increased nutrient require-
ments, leaving the body deficient of  nutrients for growth. 
Access to latrine/toilet was significantly related to 
stunting. Children from homes that had a latrine/toilet 
were 93.5% less likely to become stunted than children 
from homes without a latrine/toilet. Similar observa-
tions have been made in other studies done around 
the globe. In rural India, Rah et al.29 reported that ac-
cess to sanitation facilities was linked to lower odds 
of  stunting in children when compared to homes that 
practiced open defecation. Evidence suggests that 
undernutrition is caused by environment linked en-
teropathy induced by the ingestion of  fecal bacteria by 
young children who live in unsanitary environments30.

Conclusion
Stunting prevalence in Kitui County stood at 26.6% and 
is considered high based on the WHO chronic malnu-
trition threshold. The sociodemographic factors that 
had a significant association with stunting include child 
birth weight, mother’s education level, and mother’s nu-
trition status. Most caregivers in Kitui County had gen-
eral knowledge of  stunting. The morbidity status of  
children in Kitui County had no significant association 
with linear growth of  children. Considering environ-
mental factors, access to latrine/toilet was significantly 
related to stunting. The county government should im-
plement a community literacy program to educate care-
givers on stunting, intensify efforts for stunting preven-
tion, enhance policies for women and girls education, 
enhance baby friendly community initiatives, and con-
tinue the current efforts to improve access to sanitation.

Limitations of  the study
This survey relied on self-reporting by caregivers who 
were interviewed and this may have affected the accu-
racy of  data due to recall bias. The study was conduct-
ed in Kitui Central Sub-County and this limits the abil-
ity to generalize findings to the whole of  Kitui County.

Acknowledgements
Appreciation is expressed to the County authorities of  
Kitui for authorizing this study. A profound thank you 
goes to the research assistants who collected the data. 
The research participants are highly acknowledged.

Declarations
Conflict of  interest
The authors of  this study report no conflicts of  interest.

Funding
The authors did not receive any funding for this re-
search.

Consent for publication
Not applicable.

Availability of  data and materials
The corresponding author may make the dataset avail-
able subject to ethical restriction.

Authors contribution
All the authors made significant contributions to the 
study. MC, JO and JM conceptualized the research and 
participated fully in the data analysis, writing, manuscript 
revision, and approval.

References
1.	 de Onis M, Branca F. Childhood stunting: a glob-
al perspective. Matern Child Nutr. 2016;12 Suppl 1(Suppl 
1):12-26. doi:10.1111/mcn.12231
Available at: https://pubmed.ncbi.nlm.nih.
gov/27187907/
2.	 Cesare D, Springmann M, Shekar M, Ghosh S, 
Osendarp S, Mozaffarian D, et al. Global Nutrition Re-
port 2021: The state of  global nutrition. Bristol, UK: De-
velopment Initiatives.
Available at: https://globalnutritionreport.org/re-
ports/2021-global-nutrition-report/
3.	 United Nations Children’s Fund (UNICEF), 
World Health Organization, International Bank for Re-
construction and Development/The World Bank. Levels 
and trends in child malnutrition: key findings of  the 2021 
edition of  the joint child malnutrition estimates. Geneva: 
World Health Organization; 2021.
4.	 Faye CM, Fonn S, Kimani-Murage E. Family influ-
ences on child nutritional outcomes in Nairobi’s informal 
settlements. Child Care Health Dev. 2019;45(4):509-517. 
doi:10.1111/cch.12670 Available at: https://pubmed.
ncbi.nlm.nih.gov/30986888/
5.	 Haines AC, Jones AC, Kriser H, Dunn EL, Graff  
T, Bennett C, et al. Analysis of  Rural Indonesian Moth-

African Health Sciences, Vol 24 Issue 4, Dec, 2024 428



ers’ Knowledge, Attitudes, and Beliefs Regarding Stunt-
ing. Medical Research Archives, [S.l.], v. 6, n. 11, nov. 
2018. ISSN 2375-1924. doi: https://doi.org/10.18103/
mra.v6i11.1872.
Available at: https://esmed.org/MRA/mra/article/
view/1872.
6.	 Kenya National Bureau of  Statistics and ICF 
International. Kenya Demographic and Health Survey 
2014. Rockville, Maryland, USA: KNBS and ICF Inter-
national 2015. Available at: https://dhsprogram.com/
pubs/pdf/fr308/fr308.pdf
7.	 Amare ZY, Ahmed ME, Mehari AB. Determi-
nants of  nutritional status among children under age 5 
in Ethiopia: further analysis of  the 2016 Ethiopia demo-
graphic and health survey. Global Health. 2019;15(1):62. 
Published 2019 Nov 6. doi:10.1186/s12992-019-0505-7
Available at: https://pubmed.ncbi.nlm.nih.
gov/31694661/
8.	 Titaley CR, Ariawan I, Hapsari D, Muasyaroh A, 
Dibley MJ. Determinants of  the Stunting of  Children 
Under Two Years Old in Indonesia: A Multilevel Analy-
sis of  the 2013 Indonesia Basic Health Survey. Nutrients. 
2019;11(5):1106. Published 2019 May 18. doi:10.3390/
nu11051106 Available at: https://pubmed.ncbi.nlm.nih.
gov/31109058/
9.	 Cruz LMG, Azpeitia GG, Súarez DR, Rodríguez 
AS, Ferrer JFL, Serra-Majem L. Factors Associated with 
Stunting among Children Aged 0 to 59 Months from the 
Central Region of  Mozambique. Nutrients. 2017;9(5):491. 
Published 2017 May 12. doi:10.3390/nu9050491 Avail-
able at: https://pubmed.ncbi.nlm.nih.gov/28498315/
10.	 Abeway S, Gebremichael B, Murugan R, Assefa 
M, Adinew YM. Stunting and Its Determinants among 
Children Aged 6-59 Months in Northern Ethiopia: A 
Cross-Sectional Study. J Nutr Metab. 2018;2018:1078480. 
Published 2018 Jun 25. doi:10.1155/2018/1078480
Available at: https://pubmed.ncbi.nlm.nih.
gov/30046469/
11.	 Akombi BJ, Agho KE, Hall JJ, Merom D, As-
tell-Burt T, Renzaho AM. Stunting and severe stunting 
among children under-5 years in Nigeria: A multilevel 
analysis. BMC Pediatr. 2017;17(1):15. Published 2017 Jan 
13. doi:10.1186/s12887-016-0770-z Available at: https://
pubmed.ncbi.nlm.nih.gov/28086835/
12.	 Alam MA, Mahfuz M, Islam MM, Mondal D, 
Ahmed AM, Haque R, et al. Contextual Factors for 
Stunting Among Children of  Age 6 to 24 Months in an 

Under-Privileged Community of  Dhaka, Bangladesh. 
Indian Pediatr. 2017;54(5):373-376. doi:10.1007/s13312-
017-1109-z Available at: https://pubmed.ncbi.nlm.nih.
gov/28368267/
13.	 Omondi DO, Kirabira P, Socio-Demographic 
Factors Influencing Nutritional Status of  Children (6-59 
Months) in Obunga Slums, Kisumu City, Kenya, Pub-
lic Health Research, Vol. 6 No. 2, 2016, pp. 69-75. doi: 
10.5923/j.phr.20160602.07. Available at: http://article.
sapub.org/10.5923.j.phr.20160602.07.html
14.	 Ole Tankoi EO, Asito SA, Adoka S. Determinants 
of  Malnutrition among Children Aged 6–59 Months in 
Trans-Mara East Sub-County, Narok County, Kenya. Int 
J Public Health Saf. 2016;1(116):2. Available at: https://
www.hilarispublisher.com/abstract/determinants-of-
malnutrition-among-children-aged-659-months-in-trans-
mara-east-subcounty-narok-county-kenya-31976.html
15.	 Batiro B, Demissie T, Halala Y, Anjulo AA. 
Determinants of  stunting among children aged 6-59 
months at Kindo Didaye woreda, Wolaita Zone, South-
ern Ethiopia: Unmatched case control study. PLoS 
One. 2017;12(12):e0189106. Published 2017 Dec 20. 
doi:10.1371/journal.pone.0189106 Available at: https://
pubmed.ncbi.nlm.nih.gov/29261680/
16.	 Asfaw M, Wondaferash M, Taha M, Dube L. 
Prevalence of  undernutrition and associated factors 
among children aged between six to fifty nine months in 
Bule Hora district, South Ethiopia. BMC Public Health. 
2015;15:41. Published 2015 Jan 31. doi:10.1186/s12889-
015-1370-9 Available at: https://pubmed.ncbi.nlm.nih.
gov/25636688/
17.	 Nutrition Landscape Information System (NLiS) 
country profile indicators: interpretation guide, second 
edition. Geneva: World Health Organization; 2019.
Available at: https://apps.who.int/iris/rest/bit-
streams/1278957/retrieve
18.	 Kigaru DM, Milelu MM. Dietary diversity, water 
and sanitation practices and nutritional status of  children 
aged 6-59 months in Kitui County, Kenya. International 
Journal of  Food Science and Nutrition, Volume 2, Issue 
5, 2017, Pages 113-120 Available at: http://www.food-
sciencejournal.com/archives/2017/vol2/issue5/2-5-15
19.	 Apio BRS, Ratib M, Stephen L, Krishna NS. So-
cio-economic Inequality in Stunting among Children Aged 
6-59 Months in a Ugandan Population Based Cross-sec-
tional Study American Journal of  Pediatrics Vol. 5, No. 3, 
2019, pp. 125-132.  doi: 10.11648/j.ajp.20190503.18 

African Health Sciences, Vol 24 Issue 4, Dec, 2024429



Available at: https://article.sciencepublishinggroup.com/
pdf/10.11648.j.ajp.20190503.18.pdf
20.	 Aboagye RG, Ahinkorah BO, Seidu AA, et al. 
Birth weight and nutritional status of  children under five 
in sub-Saharan Africa. PLoS One. 2022;17(6):e0269279. 
Published 2022 Jun 9. doi: 10.1371/journal.pone.0269279
Available at: https://pubmed.ncbi.nlm.nih.
gov/35679306/
21.	 Lukman TN, Anwar F, Riyadi H, Harjomidjojo 
H, Martianto D. Birth weight and length associated with 
stunting among children under-five in Indonesia. Indone-
sian Journal of  Nutrition and Food. 2021;16:99-108.
22.	 Adhikari RP, Shrestha ML, Acharya A, Upad-
haya N. Determinants of  stunting among children aged 
0-59 months in Nepal: findings from Nepal Demograph-
ic and health Survey, 2006, 2011, and 2016. BMC Nutr. 
2019;5:37. Published 2019 Aug 5. doi:10.1186/s40795-
019-0300-0
Available at: https://pubmed.ncbi.nlm.nih.
gov/32153950/
23.	 Kpewou DE, Poirot E, Berger J, Som SV, Laillou 
A, Belayneh SN, et al. Maternal mid-upper arm circumfer-
ence during pregnancy and linear growth among Cambo-
dian infants during the first months of  life. Matern Child 
Nutr. 2020;16 Suppl 2(Suppl 2):e12951. doi:10.1111/
mcn.12951Available at: https://pubmed.ncbi.nlm.nih.
gov/32835455/
24.	 Haque MA, Choudhury N, Farzana FD, Ali M, 
Raihan MJ, Ahmed ST, et al. Determinants of  maternal 
low mid-upper arm circumference and its association 
with child nutritional status among poor and very poor 
households in rural Bangladesh. Matern Child Nutr. 
2021;17(4):e13217. doi:10.1111/mcn.13217 Available at: 
https://pubmed.ncbi.nlm.nih.gov/34018337/
25.	 Ahmadi D, Amarnani E, Sen A, Ebadi N, Cort-

baoui P, Melgar-Quiñonez H. Determinants of  child an-
thropometric indicators in Ethiopia. BMC Public Health. 
2018;18(1):626. Published 2018 May 15. doi:10.1186/
s12889-018-5541-3 Available at: https://pubmed.ncbi.
nlm.nih.gov/29764397/
26.	 Mshida HA, Kassim N, Mpolya E, Kimanya M. 
Water, Sanitation, and Hygiene Practices Associated with 
Nutritional Status of  Under-Five Children in Semi-Pas-
toral Communities Tanzania. Am J Trop Med Hyg. 
2018;98(5):1242-1249. doi:10.4269/ajtmh.17-0399 Avail-
able at: https://pubmed.ncbi.nlm.nih.gov/29532770/
27.	 Bukusuba J, Kaaya AN, Atukwase A. Predic-
tors of  Stunting in Children Aged 6 to 59 Months: A 
Case-Control Study in Southwest Uganda. Food Nutr Bull. 
2017;38(4):542-553. doi:10.1177/0379572117731666 
Available at: https://pubmed.ncbi.nlm.nih.
gov/28978233/
28.	 Dake SK, Solomon FB, Bobe TM, Tekle HA, Tufa 
EG. Predictors of  stunting among children 6-59 months 
of  age in Sodo Zuria District, South Ethiopia: a commu-
nity based cross-sectional study. BMC Nutr. 2019;5:23. 
Published 2019 Mar 11. doi:10.1186/s40795-019-0287-6
Available at: https://pubmed.ncbi.nlm.nih.
gov/32153936/
29.	 Rah JH, Cronin AA, Badgaiyan B, Aguayo VM, 
Coates S, Ahmed S. Household sanitation and personal 
hygiene practices are associated with child stunting in ru-
ral India: a cross-sectional analysis of  surveys. BMJ Open. 
2015;5(2):e005180. Published 2015 Feb 12. doi:10.1136/
bmjopen-2014-005180 Available at: https://pubmed.
ncbi.nlm.nih.gov/25678539/
30.	 Humphrey JH. Child undernutrition, trop-
ical enteropathy, toilets, and handwashing. Lan-
cet. 2009;374(9694):1032-1035. doi:10.1016/S0140-
6736(09)60950-8 Available at: https://pubmed.ncbi.nlm.
nih.gov/19766883/

African Health Sciences, Vol 24 Issue 4, Dec, 2024 430


