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ABSTRACT 

 
Food is both a basic need and a human right. As such, food security is a critical factor in individual and social health. 

This study aimed at assessing the pooled prevalence of household food security in Kenya. Relevant studies were 

systematically searched through manual and electronic searches. We searched databases including; Scopus, Embase, 
Science Direct, Web of Science, PubMed, Google Scholar and Cochrane Library. The Preferred reporting items for 

systematic reviews and meta-analyses protocol (PRISMA-P) guideline was followed. Heterogeneity of the primary 

studies was examined using the Cochrane Q test statistics and I2 test. A random-effect model was used to estimate the 

pooled prevalence of household food security. The prevalence was determined at a 95% confidence interval with its 

corresponding odds at a p value of less than 0.05. A total of 15 studies were included. The pooled prevalence of 

household food security was 22.33% (95% CI: 16.60%-28.06%). Households in an urban setting had a lower 

(19.28%) food security (95% CI: 12.55%-26.01%) as compared to those in rural settings (25.27%) (95% CI: 16.60%- 

28.06%). Additionally, those studies conducted post the Sustainable development goals (SDGs) had a higher 

(24.20%) household food security prevalence (95% CI: 11.49%-36.91%) as compared to those conducted before 

(21.16%) (95% CI: 14.11%-28.21%). Household food security remains a major concern in the country, particularly in 

the urban setting. Policymakers and the Government (national and county levels) at large should upscale and 
accelerate efforts to improve the household food security situation. 
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INTRODUCTION 

 

Adequate quantity and quality food is required for 

optimal health, growth and development of human 

beings. Therefore, food security is essential to every 

individual at all times.1,2 Due to its importance in human 

survival and development, the issue of food security has 

continued to be an important agenda globally.2,3 
According to Food and Agriculture Organization (FAO), 

food security occurs when people at all times have 
physical, social and economic access to sufficient, safe 

and nutritious food that meets their dietary needs and 
food preferences for a healthy and active life.4 The four 

critical dimensions of food security are food availability, 

access to food, utilization and stability.3,5 

 
Food security is a fundamental aspect of human societies 

and is considered one of the critical factors of individual 
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and social health. Food insecurity which occurs when 

there is uncertain or limited access to nutritionally 
adequate food for an active and healthy life remains a 

major challenge for many nations particularly in 

developing countries.2,5 Of note, food insecurity is 

associated with a low-quality diet and inadequate nutrient 

intake which compromises the health and well-being of 

an individual.6-8 Despite remarkable progress in economic 

growth and development in developing countries over the 

last decades, food security remains a major concern in the 

countries. Kenya and other Sub-Saharan Africa countries 

are intensely affected.2,9,10 Due to the problem, 

malnutrition remains high in the continent which further 

impedes its development.11 

 

Food is both a basic need and a human right. As such, the 

constitution of Kenya promulgated in 2010, identifies 

food security as a right for every citizen of the Republic 

of Kenya. Article 43 (1c) states that every person has the 

right to be free from hunger and to have adequate food of 

acceptable quality.12 Based on that premise, the 

government of Kenya has initiated various projects 

geared toward the enhancement of food security among 

its citizens. Despite the initiatives’ food insecurity 

remains ubiquitous. 

 

Due to the detrimental effect of food insecurity, research 
that determines the prevalence of food security/insecurity 

is critical in the development of more targeted 

intervention programs. The research should focus on the 

prevalence, risk factors and the identification of the 

vulnerable groups in society.13 Over time, the country has 

largely relied on national surveys in its planning and 

decision making. For the highest impact and to ensure 

food security at all levels, it’s important that the 

government considers the sub-national studies during the 

planning and the enactment of national policies. In that 

regard, this paper seeks to pool the prevalence of food 

security by considering all studies reporting on the 
prevalence of food security in Kenya. Additionally, these 

sub-national studies could provide useful information 

regarding food security status at an individual, household 

and community level.14 Moreover, the pursuit of the 

sustainable development goals to achieve zero hunger, 

good health and well-being requires continued monitoring 

of food security status and its related factors. 

 

Furthermore, food security has many dimensions at 

global, regional, national, local, household and individual 

level with varying determinants at the different levels. 

Considering the complexity of food security, its 
assessment and finding comparable indicators applicable 

to various contexts remain challenging.9,15-17 For example, 

some studies have relied on individual's 24-hour recall of 

food consumption, the Household Hunger Scale (HHS), 

the Household Food Security Scale Module (HFSSM), 

the Household Food Insecurity Access Scale (HFIAS), 

and the Household Consumption and Expenditure 

Surveys (HCES) among other methods in the assessment 

of food security [18-20]. Therefore, for greater accuracy 

and reliability, it is vital to combine food security 

indicators that measure the different dimensions.21 

 

The main objective of this paper is to estimate the overall 

prevalence of food security in Kenya through a 

systematic review and meta-analysis of all available 

studies in the country published and unpublished until 

December 2020. The paper further aims at determining 

the prevalence of food security in the country based on 

the different methods of food security assessment and 

based on the different groups of the population. 

 

METHODS 

 

This systematic review and meta-analysis were 

undertaken to estimate the pooled prevalence of 

household food security in Kenya. A thorough search for 
any existing review or meta-analysis on the topic of 

interest was conducted to avoid duplication. 

 

 

Figure 1: PRISMA flow diagram of the studies 

included in the household food security in Kenya. 

 

The result of the search confirmed that there was no 

review or meta-analysis conducted in relation to the topic 

of interest. The studies were retrieved through manual 

and electronic searches. International databases such as 

Google Scholar, Scopus, Embase, Science Direct, Web of 

Science, free full pdf, PubMed, Ovid, Cochrane Library 
and Kenya databases were systematically searched. The 

keywords used during the search were “Prevalence”, 

“Households”, “Food Security” and “Kenya”. The search 

was done in combination and separately using “AND” or 

“OR” and included all articles published until December 

31, 2020. The search was conducted from the beginning 
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of August 2020 until the end of December 2020. The 

Preferred protocol (PRISMA) guideline for reporting 
items for systematic and meta-analysis was followed in 

our review.22 

 

Eligibility criteria 

 

Inclusion criteria 

 

Included both published and unpublished observational 
studies (cross-sectional, case-control, and cohort) on 

household food security conducted only in Kenya. 

 

Exclusion criteria 

 

Studies that were not done in Kenya, used other 

languages apart from English and papers that were not 

fully accessible. Studies that were not fully accessed were 

excluded because the quality of the articles in the absence 
of the full text could not be determined. Studies that did 

not report on the specific outcome for household food 

security and according to the settled criteria and poor 

quality articles were also excluded from the study review. 

 

Publication condition 

 

Articles included in peer-reviewed journals. 

 

Study design 

 

We included observational study designs (i.e., cross- 

sectional, case-control, and cohort). Both published and 

unpublished papers were considered. 

 

Language 

 

All articles that were published in English. 

 

Publication and publication year 

 

We included all articles published until December 2020. 

 

Outcome measurement 

 

The main outcome of this study was the prevalence of 

food security among households. 

 

Data abstraction 

 

Three independent authors searched the reports, studies 

and articles. Moreover, all relevant data was extracted 

using the standard data extraction method using Microsoft 

Excel. Data extraction characteristics included: the names 
of authors, year of study, year of publication, the location 

where the study was conducted, the prevalence of 

household food security, sampling technique and sample 

size. Finally, the three authors checked the data extraction 

process. 

Quality assessment 

 
The review adopted Newcastle-Ottawa scale as a quality 
assessment tool for each of the studies.23 The tool used 
has three distinct sections. The first section is focused 
primarily on the quality of the methodology employed 
and rated from five stars. The second section is dedicated 
to how the studies can be compared with other studies 
and the last section encompasses the statistical analysis 
and the outcome of each original study. Each paper was 
thoroughly evaluated by three independent authors. A 
discussion was used to tackle any disagreement between 
the reviewers. Finally, the database search results were 
compiled. 

Statistical analysis and synthesis 

 
The extracted data was compiled using Microsoft excel 
and later imported to STATA version 14 for further 
analysis. Publication bias was checked using both Begg’s 
and egger’s tests with a p-value of less than 0.05 cut-off 
point for publication bias.24,25 The results of the test did 
not show any publication bias (p=0.82). Additionally, the 
heterogeneity test was done using the Cochran Q and 
inverse variance (I2) test. A forest plot was used to 
present the point prevalence of the primary studies with 
their 95% C. Moreover, a p-value of less than 0.05 was 
used to establish the presence of heterogeneity across the 
studies. Meta-regression and subgroup analysis was used 
to establish any potential differences between studies. 

RESULTS 

 
During our first search, 457 articles were retrieved 
through electronic (free full pdf, Google Scholar, 
Cochrane Library, Ovid and Pub Med) and 
supplementary searches. Of the 457 articles, 68 articles 
were excluded due to du 

 
plication. From the remaining 389 articles, 364 were 
excluded after the abstract and title review since they 
were found to be irrelevant. The other 25 articles were 
assessed for eligibility using the inclusion criteria and 10 
studies were excluded due to eligibility reasons. Finally, 
15 studies were included in the final systematic review 
and meta-analysis. 

Characteristics of the original studies 

 
In the current systematic review and meta-analysis, a total 
of 15 original studies were included. With respect to the 
research design employed by the studies, 86.7% of the 
studies adopted a cross-sectional research design. One 
article adopted a longitudinal observational research 
design while another one adopted a randomized 
controlled trial. Additionally, the highest proportion 
(33.3%) of the studies used the multistage sampling 
technique which was followed by simple random 
sampling technique (20%). The sample size of the 
included studies ranged from 150 to 6858 and with a 
mean of 1070.5. Notably, all the studies were conducted 
between 2006 and 2019. 
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Table 1: Characteristics of the studies included in the systematic review and meta-analysis to estimate the pooled 

prevalence of food security among households in Kenya. 
 

Authors Setting Study year 
Publication 

year 
Study design 

Sample 

size 

Prevalence 

(95% CI) 

Kamal et al26 Urban 2013 2016 Cross-sectional 267 4.8 (2.24-7.36) 

Bukania et al27 Rural 2012 2014 Cross-sectional 277 6.50 (3.60-9.40) 

Waswa et al28 Rural 2012 2014 Cross-sectional 293 62.10 (56.55-67.65) 

Macharia et al29 Rural n/i* 2018 RCT 1110 19.50 (17.17-21.83) 

Mtisya et al30 Urban 2006-2012 2015 Longitudinal 6858 28.14 (27.08-29.20) 

Wangui et al31 Urban n/i* 2019 Cross-sectional 150 14.70 (9.03-20.37) 

Chege et al32 Urban n/i* 2016 Cross-sectional 286 23.70 (18.77-28.63) 

Shinsugi et al33 Rural 2012 2015 Cross-sectional 404 17.90 (14.16-21.64) 

Murage et al34 Urban 2011-2012 2014 Cross-sectional 3210 14.90 (13.67-16.13) 

Mumanyi et al35 Rural 2017 2019 Cross-sectional 216 2.80 (0.60-5.00) 

Silvestri et al36 Rural 2012 2015 Cross-sectional 600 15.00 (12.14-17.86) 

Owuor 37 Urban 2015 2018 Cross-sectional 1434 29.00 (26.65-31.35) 

Mutea et al9 Rural 2017 2019 Cross-sectional 577 32.00 (28.19-35.81) 

Mwangi et al38 Rural 2016-2017 2020 Cross-sectional 175 39.00 (31.77-46.23) 

Gwanda et al39 Rural 2019 2020 Cross-sectional 201 28.36 (22.13-34.59) 

*not indicated. 

 

Table 2: Descriptive summary of the 15 studies used to estimate the pooled prevalence of household food 

security in Kenya. 
 

Variables n % 

Research design 

Cross-sectional 13 86.7 

Longitudinal 1 6.7 

Randomized controlled trial 1 6.7 

Sampling technique 

Multi-stage 5 33.3 

Stratified sampling 2 13.3 

Simple random sampling 3 20.0 

Cluster sampling 2 13.3 

Snowballing 1 6.7 

Not indicated 2 13.3 

Sample size 

≤385 8 53.3 

>385 7 46.7 

Household food security indicator 

HFIAS 11 73.3 

DDS 2 13.3 

Food security index 2 13.3 

Year of study 

Before SDGs 9 60.0 

After SDGs 6 40.0 

Study settings 

Urban 7 46.7 

Rural 8 53.3 
 

In the present review, slightly above half (53.3%) of the 

studies were conducted in an urban setting while the rest 

(46.7%) were conducted in a rural setting. The majority 
(73.3%) of the studies used the Household Food 

Insecurity Scale to measure the household food security. 

In regards to the studies year of study, the majority 

(60.0%) of the studies were conducted after the 
sustainable development goals were formulated. The 

majority (73.3%) of the studies used the Household Food 

Insecurity Scale to measure the household food security. 

In regards to the studies year of study, the majority 

(60.0%) of the studies were conducted after the 

sustainable development goals were formulated. 
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Figure 2: Forest plot of the pooled prevalence of household food security in Kenya from 2006-2020. 

 

Meta-analysis 

 

The results of the 15 studies revealed a pooled prevalence 

of household food security to be 22.33% (95% CI: 
16.60%- 28.06%). The results of the pooled prevalence 

are shown by the forest plot in Figure 1. 

 

As shown in the forest plot of the meta-analysis, the 

highest proportion of household food security (62.1%) 

was reported from a study conducted in a rural setting of 

western Kenya. The lowest proportion (2.8%) was 

reported in a study conducted in households in Kitui and 

Kilifi counties of Kenya. Based on the Cochrane-Q test 

and I2 test statistics, the included studies exhibited 
considerable heterogeneity (I2=96.7%; p<0.001). Due to 

the presence of considerable heterogeneity across the 

studies, a random effect analysis model was employed to 

estimate the pooled prevalence of household food security 

in Kenya (Figure 2). 

 

Subgroup analysis 

 
Since considerable heterogeneity was observed across the 

studies, a subgroup analysis was conducted. The 

subgroup analysis was done to identify the possible 

source of heterogeneity and was based on sample size, 

research design, sampling technique, year of study and 
household food security indicator (Table 3). 

 

The results of the subgroup analysis revealed that the 

source of heterogeneity was not due to sample size, 

research design, sampling technique, year of study and 

household food security indicator. The result of the 

subgroup analysis revealed that studies conducted in rural 

settings had a higher (25.27) household food security as 

compared to those conducted in urban settings (19.28%). 

The study also observed that those studies that had 

adopted a cross-sectional study design had a 

comparatively lower (22.37%) household food security as 
compared to those that had other research designs 

(23.87%) such as randomized controlled trials. With 

respect to sampling technique, those studies that adopted 

cluster sampling had the highest (40.72%) prevalence of 

food security. 

 

In addition, the study observed that those conducted after 

the SDGs had the highest level (22.33%) of household 

food security. Of note, the studies that used the HFIAS 

tool to measure food security reported the highest 

(23.75%) food security as compared to other methods 

(19.30%). In regard to study sample sizes, those studies 
that had ≤ 385 participants recorded the largest proportion 

(22.55%) of household food security (Table 3). 
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Table 3: Subgroup and sensitivity analysis of household food security in Kenya. 
 

Variable n % Prevalence (95% C.I) I2 P value 

Study settings 

Urban 7 46.7 19.28 (12.55-26.01) 98.7 <0.001 

Rural 8 53.3 25.27 (13.78-36.76) 98.7 <0.001 

Research design 

Cross-sectional 13 86.7 22.37 (14.84-31.75) 98.9 <0.001 

Others 2 13.3 23.82 (19.50-28.14) 98.5 <0.001 

Sampling technique 

Multi-stage 5 33.3 24.57 (9.78-41.57) 99.6 <0.001 

Stratified sampling 2 13.3 23.45 (6.79-40.11) 98.0 <0.001 

Simple random sampling 3 20.0 11.94 (5.80-18.07) 92.7 <0.001 

Cluster sampling 2 13.3 40.72 (-1.02-82.47) 99.5 <0.001 

Others 3 20.0 16.95 (9.16-31.64) 99.2 <0.001 

Sample size 

≤385 8 53.3 22.55 (10.95-34.15) 98.7 <0.001 

>385 7 46.7 22.33 (16.60-28.06) 98.7 <0.001 

Household food security indicator 

HFIAS 11 73.3 23.75 (14.55-33.78) 98.9 <0.001 

Others 4 26.7 19.30 (9.11-30.87) 98.2 <0.001 

Year of study 

Before SDGs 9 60.0 21.16 (14.11-28.21) 98.7 <0.001 

After SDGs 6 40.0 22.33 (16.60-28.06) 98.7 <0.001 

 

Meta-regression 

 

The subgroup analysis did not show the source of 
heterogeneity. Therefore, a meta-regression was also 

undertaken by considering both continuous and 

categorical data. Sample size, research design, sampling 

technique, year of study and household food security 

indicator were considered in the meta-regression. 

Notably, all the variables entered into the meta-regression 

equation revealed that the heterogeneity was not 
associated with the sample size, research design, 

sampling technique, year of study and household food 

security indicator (Table 4). 

 

Table 4: Meta-regression for the included studies to 

identify source of heterogeneity for the prevalence of 

household food security in Kenya from 2006-2019. 
 

Variables Co-efficient P value 

Study settings 

Urban -6.2330 0.566 

Rural Reference Reference 

Research design 

Cross-sectional -3.1545 0.858 

Others Reference Reference 

Sampling technique 

Multi-stage 7.9823 0.122 

Others Reference Reference 

Sample size 0.0003 0.930 

Household food security indicator 

HFIAS 17.6027 0.207 

Others Reference Reference 

Year of study -2.8687 0.333 

 

DISCUSSION 

 

Food insecurity remains a major global concern. 
According to FAO et al, projections show that the world 

is not on track to achieve Zero Hunger by 2030 and, 

despite some progress, most indicators are also not on 

track to meet global nutrition targets.40 Therefore, it is 

critical for countries to estimate food security situations 

so as to undertake the necessary corrective actions. 

According to this systematic review and meta-analysis, 

the pooled prevalence of household food security was low 

at 22.33%. The prevalence of household food security 

reported in this study is lower than that of another meta- 

analysis conducted in Iran which reported a household 

food security of 51%.41 Moreover, other studies reported 
that the prevalence of household food security was 61.9% 

and 22.8% in Ethiopia and India respectively.42,43 This 

disparity may be due to variation in socio-cultural, 

demographic, economic, time of the study, interventions 

and methodological differences of the studies across the 

countries. 

 
The subgroup analysis of this study revealed that those 

households in the urban areas had a lower (19.28%) food 

security prevalence as compared to those in rural areas 

(25.27%). This is in agreement with other studies 

conducted by Tomayko et al and Das et al which found 

that the prevalence of food insecurity was significantly 

higher in urban areas.44,45 

 
The possible reason is that the rapidly growing urban 

population is increasingly stressing the food security 

situation due to the rise in food prices as the demand for 
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food goes high. Additionally, those households in rural 

areas may have a farm on which they can grow food and 
they may not need money to access it unlike those in 

urban areas. 

 

This systematic review and meta-analysis indicated that 

those studies that adopted a cross-sectional research 

design had lower food security than those that adopted 

other designs such as longitudinal and randomized 

controlled trials. This could be explained by the fact that 

cross-sectional studies reflect the situation at a single 

point in time whereas longitudinal studies could reflect 

seasonal changes. 

 
According to Caruana et al, cross-sectional studies 

provide no information with regard to the influence of 

time on the variables measured. Furthermore, those in 

randomized trials could have received some interventions 

that enhanced their food security status.46 Besides, this 

study observed that the sampling technique also 

influenced the level of household food security. Those 

studies that adopted cluster and stratified random 

sampling had the lowest food security. This may be 

explained by the geographical differences of the 

participants which may have been considered during the 

sampling. 

 
Furthermore, in this meta-analysis, we noticed that those 

studies that measured the food security status using the 

HFIAS had higher food security as compared to those that 

used other methods. This indicates that methodological 

differences in food security assessment should be a key 

consideration. Of note, considering the complexity of 

food security, its assessment and finding comparable 

indicators applicable to various contexts remain 

challenging.9,15-17 This study also reported that those 

studies that had a lower sample size had a slightly higher 

level of food security as compared to those with larger 

sample sizes. The differences could be due to sampling 

factors such as chance effects. A larger sample size is 

more representative of the general population and 

therefore better for generalization. 

 

The findings from the current review also revealed that 

those studies conducted post the launch of the sustainable 

development goals had better food security as compared 

to those conducted before. The probable explanation is 

that post-SDGs, more food security awareness and 

interventions may have been initiated by the government 

and other stakeholders. 

 

The creation of awareness and interventions may be 

geared toward the achievement of the zero-hunger goal 

by the year 2030. Notably, Pérez-Escamilla indicates that 

improved food security governance based on sound, 

equitable, and sustainable food systems is essential for 

countries to meet the SDGs.47 

Strength and limitations of the study 

 
Some of the studies used in the meta-analysis had small 

sample sizes. The small sample sizes could have some 

effect on the estimated prevalence of food security in the 

country. Secondly, the meta-analysis did not get 

representation from all the counties in the country, which 

may affect representation. The majority of the studies 

included in this review were cross-sectional in nature and 

therefore the outcome variable could be affected by other 

confounding variables. Searching articles from multiple 

databases and the use of a rigorous data abstraction and 
analysis process were the strengths of the review. 

Additionally, the study adhered to the international 

standardized guidelines on the conduct and reporting of 

systematic reviews. 

 

CONCLUSION 

 

This systematic review and meta-analysis indicate that the 

pooled prevalence of household food security in Kenya is 

low. Therefore, we strongly recommend that efforts to 

optimize household food security in the country should be 

strengthened and upscaled by the government and other 

pertinent stakeholders. Since the highest food insecurity 

was observed in the urban settings, more emphasis should 

therefore be put on households in the urban areas. In 

addition, to meet the SDG goal of zero hunger, it is 
important that countries track all the dimensions of food 

security and promote food systems stability. Furthermore, 

and to allow for evidence-based programming, more 

studies on the determinants of household food security in 

the country are recommended. 
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