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Abstract: The current study focuses on food consumption and dietary diversity among internal
migrant households in Kenya using data from a city-wide household survey of Nairobi conducted
in 2018. The paper examined whether migrant households are more likely to experience inferior
diets, low dietary diversity, and increased dietary deprivation than their local counterparts. Second,
it assesses whether some migrant households experience greater dietary deprivation than others.
Third, it analyses whether rural-urban links play a role in boosting dietary diversity among migrant
households. Length of stay in the city, the strength of rural-urban links, and food transfers do not
show a significant relationship with greater dietary diversity. Better predictors of whether a household
is able to escape dietary deprivation include education, employment, and household income. Food
price increases also decrease dietary diversity as migrant households adjust their purchasing and
consumption patterns. The analysis shows that food security and dietary diversity have a strong
relationship with one another: food insecure households also experience the lowest levels of dietary
diversity, and food secure households the highest.

Keywords: dietary diversity; food security; urban migrants; rural-urban links; internal migration;
Nairobi

1. Introduction

Cities in Sub-Saharan Africa (SSA) are experiencing rapid growth with high rates of
natural population increase and rural-to-urban migration [1]. UN-Habitat (2014) estimated
that 200 million people in Africa or 62% of the region’s urban population reside in city-
centre slums and peripheral informal settlements. Many migrant households in the city live
a precarious existence in these underserviced and overcrowded slums and settlements, unable
to secure regular or any employment, and incapable of meeting many basic needs [2–5]. Poor
neighbourhoods in most cities are not only deprived of livelihood opportunities and basic
amenities, but disproportionally bear the burden of food insecurity [6–8]. As a result, slums
and informal settlements in African cities have recently been labelled ‘urban food deserts’,
reflecting the fact that many residents are both chronically food insecure, and vulnerable to
political, economic, and environmental shocks that increase food insecurity [9–13].

The UN Food and Agriculture Organization [14] (p. 107) defines food security as exist-
ing when “all 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 an active
and healthy life.” This definition has four inter-related dimensions—food availability, food
accessibility, food utilisation, and food stability. There is a large body of research in SSA on
food availability [15–18] and a growing amount of literature on urban food accessibility;
that is, the ability of households to ensure physical, social and economic access to enough
nutritious food [6,10,19,20]. Somewhat less attention has been paid to food utilisation
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under conditions of hyper-urbanisation, although this is changing with the realisation
that African cities are undergoing a major nutrition transition and shifts in the urban food
environment and diet [21–27]. To capture the utilisation dimension of food security, dietary
diversity is viewed as a robust proxy for the nutritional quality of the diet of individuals
and households and the socio-economic status of households [28].

In Kenya, the study of dietary diversity is dominated by research on the relationship
between smallholder agricultural production and dietary diversity in rural areas (for ex-
ample, [29–32]). Less attention has been given to dietary diversity in urbanising Kenya,
although that is beginning to change [33]. Kimani-Murage and colleagues in two sepa-
rate papers [34,35] showed that slum households are not only highly vulnerable to food
insecurity but also experience a double burden of malnutrition with high levels of chronic
child malnutrition co-existing with high levels of maternal obesity. A recent household
survey in the secondary city of Kisumu showed a clear link between poverty and dietary
deprivation [32]. Another study of three small towns in central Kenya found significant
negative shifts in dietary composition accompanying supermarket shopping with increased
consumption of highly processed foods [33,36–38].

In this paper, we focus on the capital city of Kenya, Nairobi, the largest and most
important city in the country (with a population of 4.4 million) for four main reasons. First,
although there is a growing amount of literature on the levels and determinants of food
insecurity in this city, little attention has been paid to the links between migration (which
is driving the city’s rapid growth) and the quality of household diets. Second, there is
evidence that migrant households in Nairobi retain strong multigenerational links with
rural areas, and it is important to assess whether these links play any role in mitigating
food insecurity and enhancing dietary diversity in the city [39]. Third, we conducted the
first city-wide representative household food security survey in Nairobi in 2018 and are
able to freely mine this large dataset for insights on the drivers of contemporary migration
and dietary diversity in one of Africa’s most important cities. Finally, the city of Nairobi
released an innovative and comprehensive Food System Strategy in March 2022, one of
the first of its kind in Africa [40]. Monitoring and evaluation is a central component of this
policy initiative, and this paper provides city policy makers with baseline information on
dietary deprivation that can later be revisited to evaluate the impacts of the strategy on the
quality of household diets in the city.

The paper is a contribution to the growing amount of literature on urban food security
in African cities and, in particular, to the emerging interest in the changing quality of food
consumption among the newly urbanised. The paper has three main research objectives:
First, it examines whether migrant households in Nairobi are more likely to experience
inferior diets, low dietary diversity, and increased dietary deprivation. Second, it assesses
whether and why some migrant households are more vulnerable to dietary deprivation
than others. Third, the paper analyses whether rural-urban links play a role in boosting
dietary diversity among migrant households in the city.

2. Literature Review

Studies of low-income neighbourhoods in African cities have found consistently low
levels of dietary diversity and identified a series of actual and potential variables that
help to explain variations in household food consumption. A comparative analysis of
dietary diversity in low-income communities in eleven Southern African cities, for example,
found that households with young children consumed a limited diversity of food and
experienced both short-term and long-term food and nutrition insecurity [8]. Studies of
food consumption in South African urban informal settlements have identified low levels of
dietary diversity, a heavy dependence on cereals, and a strong association between dietary
diversity and household income, poverty, and unemployment [41–45].

Researchers in Accra, Ghana, found that household characteristics with statistically
significant associations with dietary diversity included the sex and education level of the
household head, income, and food source [46]. In Nigeria, as income increases, diets
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improve in quantity and quality [47]. In Tanzania, Cockx et al. [48] find that urbanisation is
significantly associated with important changes in dietary patterns, including a shift away
from traditional staples towards more processed and ready-to-eat foods and heightened
consumption of sugar and fats. In Ghana and Cameroon, smaller, better-off, and more
educated households with higher levels of dietary diversity are less likely to respond to
rising food prices by reducing diets or shifting buying patterns [49].

In urban Africa, households rely on food purchase from the formal or informal sector
for the majority of their food needs. This means that they are particularly attuned and
sensitive to food price increases. The 2007–2008 global food price crisis, for example,
led to a sudden and dramatic increase in urban food insecurity [50,51], as has the more
recent COVID-19 pandemic [50,52,53]. While sudden or gradual food price increases led to
various coping behaviours such as eating less and eating less often, more research is needed
on how food price increases in particular food groups impact food consumption and dietary
diversity. An innovative study in Burkina Faso did find that dietary diversity significantly
decreased between 2007 and 2008 as food prices increased [12]. While households increased
their expenditure on food, it was insufficient to compensate for the effects of the food price
crisis earlier.

In Nairobi, most research on food consumption and dietary diversity has targeted
the city’s low-income informal slums, home to 60% of the population. These studies
have shown that poverty is deeply entwined with food insecurity and dietary deprivation.
Poor dietary diversity and associated health outcomes have been attributed to the food
environment in these low-income areas of the city [54–56]. However, Dominguez-Salas
et al. [57] note that, even among low-income households in Nairobi, there can be a wide
range of variability in the predictors of positive nutritional status, which include income,
household head education, and female headship. Higher education is also likely to be
associated with higher knowledge, higher income, and more positive health and nutrition
practices. In a separate survey of low-income urban and peri-urban households, Nyakundi
et al. [58] posit that households that are income or asset-poor have poor dietary diversity.
In addition, they suggest that there is a strong overlap between food insecurity and dietary
diversity, with food insecure households having poor dietary diversity.

Several scholars have argued for a greater general focus on the connections between
migration and dietary diversity under conditions of rapid urbanisation in the Global
South [59–62]. However, very few studies of dietary diversity in urban Kenya or other
African cities identify the migration status of a household as a potential factor influencing
dietary diversity. There are even fewer examples of studies focused specifically on migrants
as a target group, and who are potentially more vulnerable to dietary deprivation. One
study of Zimbabwean migrants in South African cities found that migrants do have higher
levels of food insecurity than locals, low levels of dietary diversity, and diets high in starch
and excessive concentrations of sugar and oils [11]. Protein and vitamin-rich foods are
consumed in only a minority of migrant households [11]. Migrants are more food insecure
and have poorer diets than their local counterparts in part because remittances reduce their
disposable income.

In relation to internal migration, one study in Uganda found that remitting did not,
in fact, reduce the food insecurity of remitters [63]. Pendleton et al. [64] further show that
migrant households in Windhoek, Namibia, have a less diverse diet than other households
and that a constant complaint is the lack of variety and the monotony of the diet. In
Kampala, Uganda, new migrants to the city were found to be more vulnerable than
established urban residents to low dietary diversity, and lower-income groups compensate
by participating in food sharing networks [65]. Another study of a small urban centre
in Zambia suggests that recent migrants have significantly better food access than non-
migrant households and those that migrated earlier [66]. The nature and durability of
rural-urban links and their role in improving dietary diversity have also received some
attention, particularly in relation to informal food transfers from rural households to their
urban counterparts [13,15,67].
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The varied, and sometimes contradictory, findings of these case studies raise a number
of important questions with significant policy implications. For example, are migrant
households particularly vulnerable to food insecurity and poor dietary diversity under
conditions of rapid urbanisation and in-migration? Does dietary diversity improve or
decline with length of residence in the city? Are all migrant households in the city equally
able to secure healthy diets and optimal dietary diversity? Is the quality of the diet of
migrant households impacted by the strength of their rural-urban links? The inconclusive
answers to these questions to date strongly suggest the need for more empirical studies
using common methodological approaches before generalisations are possible about the
broader connections between migration and dietary deprivation.

3. Materials and Methods
3.1. Study Design and Participants

The primary objectives of the analysis were threefold: (a) to examine the relationship
between household dietary diversity and household characteristics by determining which
migrant household demographic and socio-economic variables had a significant relation-
ship with dietary diversity; (b) to assess whether food price changes lead to a decrease in
dietary diversity; and (c) to identify which migrant households are most likely to experience
low dietary diversity and are therefore most vulnerable to its nutritional and health-related
consequences. To address these questions, the paper draws on data from a household
food security survey in Nairobi City in 2018 [68]. The survey involved a cross-sectional
city-wide representative sample of 1414 households. The number of sampled households
was determined using a multi-stage proportional-to-population size random sampling
procedure. A three-stage cluster sampling strategy was used to identify 23 sublocations
from 8 divisions in the 4 districts/sub-counties of Nairobi City. In the selected 23 sub-
locations, systematic random sampling was used to identify the participating households,
where every nth household was recruited and interviewed. The household head was the
target interviewee in this survey. The data were collected in face-to-face interviews by
trained enumerators using tablets for data collection. For the analysis in this paper, we
drew a sub-sample of 941 (67%) migrant households defined as households with a head
who was an internal migrant who originated from another part of the country.

3.2. Data Collection

The survey instrument collected information on household and individual demo-
graphic characteristics, the social and economic profile of the households (including em-
ployment, income, and expenditure), the health status of household members, household
food consumption, and sources of food including formal, informal, and non-market sources.
Data were also collected on household experiences of food price changes, change in the
price of foods in specific food groups, and the effects of the food price change on household
food consumption patterns.

3.2.1. Dependent Variables

The most widely used validated household dietary diversity metric is the Household
Dietary Diversity Score (HDDS) [69–71]. Data on household intake of foods from 12 food
groups are collected for a 24-h recall. This study used the FAO standard classification of
food groups (Table 1). Values for each food group were assigned “0” and “1”, where “0”
equals not consumed and “1” equals consumed. An HDDS score was calculated for each
household on a scale from 0 to 12, where higher scores indicate greater dietary diversity.
For this analysis, the HDDS scale was binned to create four categorical variables.

Household food security was measured using the Household Food Insecurity Access
Score (HFIAS) [72]. An HFIAS score was first calculated for each household based on
answers to nine frequency of occurrence questions in the previous four weeks (Table 2).
Scores range between 0 and 27, with a score of 0 indicating that the household is completely
food secure, and a maximum score of 27 indicating extreme food insecurity. The HFIAS
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responses are converted into a categorical variable, the HFIAP, using an algorithm to
generate a four-part classification—food secure, mildly food insecure, moderately food
insecure, and severely food insecure [72,73].

Table 1. HDDS food groups.

1 Cereals 0 = not consumed, 1 = consumed

2 Roots and tubers 0 = not consumed, 1 = consumed

3 Vegetables 0 = not consumed, 1 = consumed

4 Fruits 0 = not consumed, 1 = consumed

5 Meat, poultry, offal 0 = not consumed, 1 = consumed

6 Eggs 0 = not consumed, 1 = consumed

7 Fish and seafood 0 = not consumed, 1 = consumed

8 Pulses, legumes, and nuts 0 = not consumed, 1 = consumed

9 Milk and milk products 0 = not consumed, 1 = consumed

10 Oils/fats 0 = not consumed, 1 = consumed

11 Sugar/honey 0 = not consumed, 1 = consumed

12 Miscellaneous 0 = not consumed, 1 = consumed

Table 2. HFIAS questions.

Questions Frequency

1: In the past four weeks, did you worry that your household
would not have enough food?

0 = No, 1 = Rarely,
2 = Sometimes, 3 = Often

2: In the past four weeks, were you or any household member
not able to eat the kinds of foods you preferred because of
a lack of resources?

0 = No, 1 = Rarely,
2 = Sometimes, 3 = Often

3: In the past four weeks, did you or any household member
have to eat a limited variety of foods due to a lack of resources?

0 = No, 1 = Rarely,
2 = Sometimes, 3 = Often

4: In the past four weeks, did you or any household member
have to eat some foods that you really did not want to eat
because of a lack of resources to obtain other types of food?

0 = No, 1 = Rarely,
2 = Sometimes, 3 = Often

5: In the past four weeks, did you or any household member
have to eat a smaller meal than you felt you needed because
there was not enough food?

0 = No, 1 = Rarely,
2 = Sometimes, 3 = Often

6: In the past four weeks, did you or any household member
have to eat fewer meals in a day because there was not
enough food?

0 = No, 1 = Rarely,
2 = Sometimes, 3 = Often

7: In the past four weeks, was there ever no food to eat of any
kind in your household because of lack of resources to get food?

0 = No, 1 = Rarely,
2 = Sometimes, 3 = Often

8: In the past four weeks, did you or any household member go
to sleep at night hungry because there was not enough food?

0 = No, 1 = Rarely,
2 = Sometimes, 3 = Often

9: In the past four weeks, did you or any household member
go a whole day and night without eating anything because
there was not enough food?

0 = No, 1 = Rarely,
2 = Sometimes, 3 = Often

3.2.2. Independent Variables

The dependent and independent variables used in the analysis are summarised in
Table 3. The independent variables include the sex, age, education, employment status, and
health status of the household head at the time of the survey. The health status variable is
a self-reported binary response to questions about whether the household head had any
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diagnosed health issues from a list including NCDs and communicable disease. Migration
history is an ordinal variable designed to capture the time elapsed since the household
head first migrated to Nairobi. Household variables in the analysis include household
size, household type, house structure, main source of income, total monthly income, health
status, and proportion of income spent on food. Households were grouped into four
types: female-centred (a female head with no spouse/partner plus child dependents);
male-centred (a male head with no spouse/partner plus child dependents); nuclear (two
parents plus child dependents); and extended (two parents plus child dependents plus
other relatives and non-relatives).

Table 3. Variables used in analysis.

Dependent Variables Code

Household Dietary Diversity Score

HDDS 1–3 1

HDDS 4–6 2

HDDS 7–9 3

HDDS 10–12 4

Household Food Insecurity Access Prevalence (HFIAP)

Food secure 1

Mildly food insecure 2

Moderately food insecure 3

Severely food insecure 4

Independent Variables

Sex of Household Head

Male 1

Female 2

Age of Household Head

16–24 1

25–34 2

35–44 3

45–54 4

55–64 5

65+ 6

Education Level of Household Head

None 1

Primary school 2

Secondary school 3

Higher 4

Employment Status of Household Head

Self-employed 1

Employed full-time 2

Employed part-time (incl. casual) 3

Unemployed 4
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Table 3. Cont.

Dependent Variables Code

Duration of Stay in Nairobi City

≤5 years 1

6–10 years 2

11–15 years 3

16–20 years 4

>20 5

Health Status of Household Head

Healthy 1

Unhealthy 2

Household Characteristics

Household Size

1 person 1

2–3 persons 2

4–5 persons 3

6+ persons 4

Illness in Household

Yes 1

No 2

Dwelling Type

Formal 1

Informal 2

Household Structure Type

Female-centred 1

Male-centred 2

Nuclear 3

Extended 4

Main Source of HH Income

Formal wage work 1

Informal wage work 2

Self-employment (informal) 3

Self-employment (formal) 4

Total HH Income

KES ≤ 10,000 1

KES 10,001–20,000 2

KES 20,001–30,000 3

KES 30,001–40,000 4

KES 40,001–50,000 5

>KES 50,000 6
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Table 3. Cont.

Dependent Variables Code

Lived Poverty Index Categories

0–0.5 1

0.51–1.00 2

1.01–1.50 3

>1.50 4

% of HH Income Spent on Food

<20% 1

21–35% 2

36–50% 3

>50% 4

Sent Remittances

Yes 1

No 2

Received Food Transfers from Rural Areas

Yes 1

No 2

Household Shares Meal with Neighbours

Yes 1

No 2

Household Purchases Food from Supermarkets

Yes 1

No 2

Household Engages in Urban Agriculture

Yes 1

No 2

Gone without Certain Foods due to Food Price Increase

Never 1

About once a month 2

About once a week 3

More than once a week to every day of the week 4

Gone without Cereals/Grains due to Price Increase

Yes 1

No 2

Gone without Roots and Tubers due to Price Increase

Yes 1

No 2

Gone without Vegetables due to Price Increase

Yes 1

No 2
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Table 3. Cont.

Dependent Variables Code

Gone without Fruits due to Price Increase

Yes 1

No 2

Gone without Meat, Poultry, or Offal due to Price Increase

Yes 1

No 2

Gone without Eggs due to Price Increase

Yes 1

No 2

Gone without Fish and Seafood due to Price Increase

Yes 1

No 2

Gone without Pulses/Legumes/Nuts due to Price Increase

Yes 1

No 2

Gone without Milk and Milk Products due to Price Increase

Yes 1

No 2

Gone without Oils/Fats due to Price Increase

Yes 1

No 2

Gone without Sugar/Honey due to Price Increase

Yes 1

No 2

Housing structure is a binary observational response (formal/informal), which was
preferred as a formal/informal settlement binary, since the latter contains both formal and
informal housing structures in Nairobi. The Lived Poverty Index (LPI) is a validated self-
assessment tool for measuring the subjective experience of poverty based on the frequency
with which households go without certain basic needs (food, water, medical care, cooking
fuel, and cash income) [74]. Other binary household variables include whether or not
a household remits cash to the rural areas, receives food transfers from the countryside,
participates in urban agriculture, shops for food at supermarkets, and shares meals with
neighbours, all of which have the potential to affect dietary diversity.

Onyango et al. [39] show that sudden economic shocks including sharp food price
increases have a significant impact on low-income Nairobi households. A key issue is
whether food price volatility in different food groups is associated with reduced dietary
diversity. The food price volatility variable in this analysis is based on questions about
whether or not food price increases had negatively impacted the household in the six
months prior to the survey. This measure was an ordinal variable with four options: never,
about once a month, about once a week, or nearly every day of the week. Because food price
volatility tends to affect some marketed foods more than others, an additional 11 binary
variables were generated relating to which foods had become unaffordable.
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3.3. Data Analysis

The data were analysed using the software SPSS version 28 (IBM Statistics 28). The
analysis included descriptive percentages, bar graphs, and crosstabulation to provide
an overview of the distribution of response variables and the food security and dietary
diversity frequency distributions. To investigate the relationship between the dependent
and independent variables, we use logistic regression modelling in the form of ordinal
logit analysis. A chi-square test was performed to determine within and between-group
differences for the explanatory and response variables. Ordinal regression modelling
was performed to ascertain which household characteristics and food price changes were
associated with household dietary diversity and for the generation of the exponentials
(odds ratios). The ordinal cumulative logit link was used given the ordered nature of the
dependent HDDS variable.

4. Results
4.1. Household Characteristics

Table 4 summarises the socio-demographic and economic characteristics of the sam-
pled migrant households. The majority of the household heads are male (82.5%), with only
17.5% headed by females. Most migrant heads (80%) are of working age, between 25 and
55 years. The small proportion of migrant heads over the age of 55 is a reflection of the
fact that retirees in Nairobi tend to return to their rural homes [75]. The household heads
are relatively well-educated, with over 80% having some secondary or tertiary education.
Less than 1% have no education. Almost all migrant household heads in Nairobi have
some form of employment, although only 42% are employed full-time in the formal sector.
Nearly 40% are self-employed, mainly in the informal sector, and only 4% report that they
are currently unemployed.

Table 4. Migrant household characteristics.

Frequency Percentages

Sex of Household Head

Male 769 82.5

Female 163 17.5

Age of Household Head

16–24 70 7.5

25–34 318 34.0

35–44 298 31.8

45–54 129 13.8

55–64 53 5.7

65+ 68 7.3

Education Level of Household Head

None 7 0.8

Primary school 158 17.3

Secondary school 369 40.3

Higher 381 41.6

Employment Status of Household Head

Self-employed 353 38.8

Employed full-time 384 42.2

Employed part-time (incl. casual) 136 14.9

Unemployed 37 4.1
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Table 4. Cont.

Frequency Percentages

Duration of Stay in Nairobi City

≤5 years 140 15.7

6–10 years 214 24.0

11–15 years 139 15.6

16–20 years 185 20.8

>20 212 23.8

Health Status of Household Head

Healthy 875 94.5

Unhealthy 51 5.5

Household Characteristics

Household Size

1 person 161 17.2

2–3 persons 337 35.9

4–5 persons 322 34.3

6+ persons 118 12.6

Illness in Household

Yes 157 16.7

No 784 83.3

Dwelling Type

Formal 816 90.6

Informal 85 9.4

Household Structure Type

Female-centred 155 16.6

Male-centred 187 20.0

Nuclear 520 55.7

Extended 71 7.6

Main Source of HH Income

Formal wage work 440 47.3

Informal wage work 277 29.8

Self-employment (Informal) 110 11.8

Self-employment (formal) 103 11.1

Total HH Income

KES ≤ 10,000 142 25.1

KES 10,001–20,000 142 25.1

KES 20,001–30,000 75 13.3

KES 30,001–40,000 41 7.3

KES 40,001–50,000 29 5.1

>KES 50,000 136 24.1
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Table 4. Cont.

Frequency Percentages

Lived Poverty Index Categories

0–0.5 609 66.3

0.51–1.00 189 20.6

1.01–1.50 77 8.4

>1.50 43 4.7

% of HH Income Spent on Food

<20% 96 17.5

21–35% 95 17.3

36–50% 117 21.4

>50% 239 43.6

Sent Remittances

Yes 495 53.9

No 424 46.1

Received Food Transfers from Rural Areas

Yes 484 52.1

No 445 47.9

Household Shares Meal with Neighbours

Yes 96 10.2

No 845 89.8

Household Purchases Food from Supermarkets

Yes 734 78.0

No 207 22.0

Household Engages in Urban Agriculture

Yes 22 2.3

No 919 97.7

Gone without Certain Foods due to Food Price Increase

Never 356 38.0

About once a month 229 24.5

About once a week 163 17.4

More than once a week to every day of the week 188 20.1

Gone without Cereals/Grains due to Price Increase

Yes 255 27.1

No 686 72.9

Gone without Roots and Tubers due to Price Increase

Yes 116 12.3

No 825 87.7

Gone without Vegetables due to Price Increase

Yes 76 8.1

No 865 91.9
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Table 4. Cont.

Frequency Percentages

Gone without Fruits due to Price Increase

Yes 103 10.9

No 838 89.1

Gone without Meat, Poultry, or Offal due to Price Increase

Yes 405 43.0

No 536 57.0

Gone without Eggs due to Price Increase

Yes 72 7.7

No 869 92.3

Gone without Fish and Seafood due to Price Increase

Yes 308 32.7

No 633 67.3

Gone without Pulses/Legumes/Nuts due to Price Increase

Yes 61 6.5

No 880 93.5

Gone without Milk and Milk Products due to Price Increase

Yes 142 15.1

No 799 84.9

Gone without Oils/Fats due to Price Increase

Yes 77 8.2

No 864 91.8

Gone without Sugar/Honey due to Price Increase

Yes 114 12.1

No 827 87.9

Migrant households vary considerably in size and type. Only 17% are single-person
households, while 45% have four or more household members. Female-centred households
make up 17% of the total, and male-centred another 20%. Over half of the households
are nuclear families, and only a small number are extended families. Nine in ten of the
households live in formal dwellings in informal and formal areas. The main source of
income for nearly half of the households is formal employment, followed by informal
employment (30%) and self-employment (23%). Household incomes also vary considerably,
with half of the households making KShs 20,000 (USD 200 or less) per month and nearly
30% with incomes of over KShs 40,000 (USD 400) per month. The Lived Poverty Index is
more concentrated with two-thirds of households scoring between 0 and 0.5.

The proportion of income that a household spends on food is a common poverty
proxy. This is generally high among migrant households in Nairobi, with 65% spending
more than a third of their income on food, and 44% spending more than half on food.
Around half of all migrant households send cash remittances to rural areas. In relation to
food sourcing, most households (90%) do not engage in meal sharing with neighbouring
households and only 2% engage in urban agriculture, which is often held out by advocates
as a key to greater food security and dietary diversity [76,77]. Meanwhile, more than half
receive food remittances from the rural areas, which could mean greater dietary diversity.
Finally, three-quarters of migrant households purchase at least some of their food from
supermarkets in Nairobi. Around 60% of migrant households said they had sacrificed
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eating some foods due to food price increases in the six months prior to the survey. Nearly
40% of households experienced this at least once a week, or more frequently still. The food
groups most severely impacted were cereals/grain (affecting 27% of households), and red
meat, poultry, and offal (affecting 43% of households).

4.2. Household Food Security and Dietary Diversity

Table 5 shows that only 26% of the surveyed migrant households were completely food
secure on the HFIAP scale. All of the other households experienced some degree of food
insecurity, with 27% experiencing severe food insecurity, 35% moderate food insecurity, and
12% mild food insecurity. On the HDDS, 11% of migrant households consumed food from
only 1–3 food groups, indicating an extremely deprived and monotonous diet. As many as
half of the households had scores between 4 and 6, with milder dietary deprivation. The
remaining 38% had scores of 7 or more, indicative of a more balanced and diverse diet.

Table 5. Migrant household food security and dietary diversity.

Frequency Percent

Food Security (HFIAP)

Food secure 242 25.8

Mildly food insecure 110 11.7

Moderately food insecure 332 35.4

Severely food insecure 254 27.1

Dietary Diversity (HDDS)

1–3 77 10.7

4–6 366 51.0

7–9 249 34.7

10–12 26 3.6

Table 6 cross-tabulates the HFIAP and HDDS scores to assess whether there is a re-
lationship between food insecurity and dietary diversity. Two-thirds of households with
the lowest dietary diversity (HDDS 1–3) are also severely food insecure on the HFIAP. As
dietary diversity increases, severe food insecurity declines to 30% (for HDDS 4–6), 14% (for
HDDS 7–9), and 12% (HDDS 10–12). The reverse pattern is true for food security, which
increases from 6.5% of households in HDDS 0–3, to 19% (HDDS 4–6), 40% (HDDS 7–9), and
64% (HDDS 10–12). Figure 1 confirms that the majority of severely food-insecure migrant
households fall into the two lowest dietary diversity categories (HDDS 1–3 and 4–6).

Table 6. Relationship between migrant household food security and dietary diversity.

Food Insecurity
(HFIAP) HDDS (1–3) HDDS (4–6) HDDS (7–9) HDDS (10–12)

Food secure 5 (6.5) 70 (19.1) 98 (39.7) 16 (64.0)

Mildly food insecure 2 (2.6) 42 (11.5) 39 (15.8) 1 (4.0)

Moderately
food insecure 19 (24.7) 143 (39.1) 75 (30.4) 5 (20.0)

Severely food insecure 51 (66.2) 111 (30.3) 35 (14.2) 3 (12.0)

77 (10.8) 366 (51.2) 247 (34.5) 25 (3.5)
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4.3. Household Characteristics and Dietary Diversity

Table 7 cross-tabulates dietary diversity with household variables to identify any
relationships of potential significance. The p-values for the variables in the table provide
a first approximation of the relationships of statistical significance. While the HDDS
distribution does vary with household head characteristics including sex, age, and health
status, the significance of the relationship is very weak. Far more significant is the education
level and employment status of the household head. As educational attainment increases,
so does dietary diversity. Employment status is a good predictor of dietary diversity;
households with heads in full-time wage employment have the highest dietary diversity,
followed by those in self-employment. Households with unemployed heads have the
lowest dietary diversity.

Table 7. Migrant household characteristics and dietary diversity.

Migrant-Headed Households Household Diet Diversity Score (HDDS) Categories p-Value

Characteristics of Migrant Household Heads 1–3 4–6 7–9 10–12

Sex of Household Head

Male 58 (10.1) 294 (51.3) 197 (34.4) 24 (4.2)
0.153

Female 19 (13.7) 69 (49.6) 50 (36.0) 1 (0.7)

Age of Household Head

16–24 7 (12.3) 27 (47.4) 22 (38.6) 1 (1.8)

0.776

25–34 29 (12.2) 126 (53.2) 72 (30.4) 10 (4.2)

35–44 21 (9.5) 112 (50.9) 78 (35.5) 9 (4.1)

45–54 7 (7.4) 47 (49.5) 37 (38.9) 4 (4.2)

55–64 3 (6.5) 23 (50.03) 18 (39.1) 2 (4.3)

65+ 10 (16.4) 29 (47.5) 22 (36.1) 0 (0.0)

Education Level of Household Head

None 1 (14.3) 5 (71.4) 1 (14.3) 0 (0.0)

<0.001
Primary school 29 (22.0) 68 (51.5) 33 (25.0) 2 (1.5)

Secondary school 42 (14.7) 159 (55.6) 79 (27.6) 6 (2.1)

Higher 5 (1.9) 120 (44.4) 128 (47.4) 17 (6.3)
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Table 7. Cont.

Migrant-Headed Households Household Diet Diversity Score (HDDS) Categories p-Value

Characteristics of Migrant Household Heads 1–3 4–6 7–9 10–12

Employment Status of Household Head

Self-employed 27 (9.7) 135 (48.6) 109 (39.2) 7 (2.5)

<0.001
Employed full-time 16 (5.8) 144 (52.2) 101 (36.6) 15 (5.4)

Employed part-time (incl. casual) 24 (22.6) 57 (53.8) 24 (22.6) 1 (0.9)

Unemployed 8 (22.9) 21 (60.0) 6 (17.1) 0

Duration of Stay in Nairobi City

≤5 years 13 (11.9) 61 (56.0) 31 (28.4) 4 (3.7)

0.441

6–10 years 13 (8.0) 89 (54.9) 54 (33.3) 6 (3.7)

11–15 years 17 (17.2) 43 (43.4) 34 (34.3) 5 (5.1)

16–20 years 11 (8.0) 72 (52.2) 52 (37.7) 3 (2.2)

>20 18 (11.1) 77 (47.5) 60 (37.0) 7 (4.3)

Health Status of HH Head

Healthy 72 (10.8) 343 (51.3) 230 (34.4) 24 (3.60)
0.887

Unhealthy 5 (12.2) 19 (46.3) 16 (39.0) 1 (2.4)

Household Characteristics

Household Size

1 person 14 (11.5) 66 (54.1) 37 (30.3) 5 (4.1)

0.958
2–3 persons 24 (9.3) 129 (50.2) 96 (37.4) 8 (3.1)

4–5 persons 30 (12.2) 124 (50.6) 82 (33.5) 9 (3.7)

6+ persons 9 (9.8) 46 (50.0) 33 (35.9) 4 (4.3)

Illness in HH

No 59 (9.9) 313 (52.6) 203 (34.1) 20 (3.4)
0.180

Yes 18 (14.6) 53 (43.1) 46 (37.4) 6 (4.9)

Dwelling Type

Formal 62 (10.0) 311 (50.1) 224 (36.1) 24 (3.9)
0.028

Informal 10 (14.9) 42 (62.7) 15 (22.4) 0

Household Structure/Type

Female-centred 18 (13.8) 66 (50.8) 46 (35.4) 0

0.372
Male-centred 18 (12.8) 76 (53.9) 42 (29.8) 5 (3.5)

Nuclear 36 (9.3) 194 (50.0) 139 (35.8) 19 (4.9)

Extended 4 (7.7) 29 (55.8) 17 (32.7) 2 (3.8)

Main Source of HH Income

Formal wage work 16 (5.0) 174 (54.9) 110 (34.7) 17 (5.4)

<0.001
Informal wage work 45 (20.0) 115 (51.1) 62 (27.6) 3 (1.3)

Self-employment (Informal) 5 (5.7) 31 (35.6) 46 (52.9) 5 (5.7)

Self-employment (formal) 10 (12.7) 41 (51.9) 27 (34.2) 1 (1.3)
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Table 7. Cont.

Migrant-Headed Households Household Diet Diversity Score (HDDS) Categories p-Value

Characteristics of Migrant Household Heads 1–3 4–6 7–9 10–12

Net Monthly HH Income

KES ≤ 10,000 34 (24.1) 73 (51.8) 33 (23.4) 1 (0.7)

<0.001

KES 10,001–20,000 10 (13.3) 41 (54.7) 23 (30.7) 1 (1.3)

KES 20,001–30,000 2 (5.9) 16 (47.1) 14 (41.2) 2 (5.9)

KES 30,001–40,000 2 (11.1) 10 (55.6) 4 (22.2) 2 (11.1)

KES 40,001–50,000 1 (6.7) 6 (40.0) 7 (46.7) 1 (6.7)

>KES 50,000 2 (3.1) 20 (31.3) 33 (51.6) 9 (14.1)

% of HH Income Spent on Food

<20% 21 (26.6) 35 (21.7) 23 (29.1) 0 (0.0)

0.005
21–35% 6 (9.8) 34 (55.7) 19 (31.1) 2 (3.3)

36–50% 9 (12.7) 41 (57.7) 16 (22.5) 5 (7.0)

>50% 13 (10.2) 51 (40.2) 55 (43.3) 8 (6.3)

Lived Poverty Index Categories

0–0.5 27 (5.9) 217 (47.3) 191 (41.6) 24 (5.2)

<0.001
0.51–1.00 19 (13.1) 91 (62.8) 33 (22.8) 2 (1.4)

1.01–1.50 14 (24.1) 33 (56.9) 11 (19.0) 0

>1.50 14 (40.0) 16 (45.7) 5 (14.3) 0

Sent Remittances

No 45 (11.7) 199 (51.7) 127 (33.0) 14 (3.6)
0.815

Yes 32 (10.3) 156 (50.0) 113 (36.2) 11 (3.5)

Received Food Transfers from Rural Areas

No 51 (11.6) 216 (49.0) 154 (34.9) 20 (4.5)
0.177

Yes 25 (9.4) 144 (54.3) 91 (34.3) 5 (1.9)

HH Shares Meal with Neighbours

No 69 (10.7) 328 (50.7) 228 (35.2) 22 (3.4)
0.661

Yes 8 (11.3) 38 (53.5) 21 (29.6) 4 (5.6)

HH Purchase Food from Supermarket

No 33 (18.8) 100 (56.8) 41 (23.3) 2 (1.1)
<0.001

Yes 44 (8.1) 226 (49.1) 208 (38.4) 24 (4.4)

HH Engage in Urban Agriculture

No 76 (10.8) 359 (51.2) 240 (34.2) 26 (3.7)
0.390

Yes 1 (5.9) 7 (41.2) 9 (52.9) 0

Gone without Certain Foods due to Food Price Increase

Never 11 (3.9) 134 (47.7) 120 (42.7) 16 (5.7)

<0.001
About once a month 13 (7.8) 75 (44.9) 74 (44.3) 5 (3.0)

About once a week 19 (14.8) 74 (57.8) 31 (24.2) 4 (3.1)

>Once a week to every day of the week 32 (23.4) 80 (58.4) 24 (17.5) 1 (0.7)

Gone without Cereals/Grains due to Price Increase

Yes 41 (7.9) 255 (49.2) 202 (39.0) 20 (3.9)
<0.001

No 36 (18.0) 111 (55.5) 47 (23.5) 6 (3.0)
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Table 7. Cont.

Migrant-Headed Households Household Diet Diversity Score (HDDS) Categories p-Value

Characteristics of Migrant Household Heads 1–3 4–6 7–9 10–12

Gone without Roots and Tubers due to Price Increase

Yes 62 (9.8) 329 (52.0) 219 (34.6) 23 (3.6)
0.147

No 15 (17.6) 37 (43.5) 30 (35.3) 3 (3.5)

Gone without Vegetables due to Price Increase

Yes 69 (10.5) 346 (52.6) 220 (33.4) 23 (3.5)
0.041

No 8 (13.3) 20 (33.3) 29 (48.3) 3 (5.0)

Gone without Fruits due to Price Increase

Yes 64 (10.0) 333 (52.0) 222 (34.6) 22 (3.4)
0.190

No 13 (16.9) 33 (42.9) 27 (35.1) 4 (5.2)

Gone without Meat, Poultry, or Offal due to Price Increase

Yes 23 (5.4) 209 (49.4) 171 (40.4) 20 (4.7)
<0.001

No 54 (18.3) 157 (53.2) 78 (26.4) 6 (2.0)

Gone without Eggs due to Price Increase

Yes 59 (8.9) 340 (51.4) 237 (35.9) 25 (3.8)
<0.001

No 18 (31.6) 26 (45.6) 12 (21.1) 1 (1.8)

Gone without Fish and Seafood due to Price Increase

Yes 36 (7.3) 259 (52.2) 179 (36.1) 22 (4.4)
<0.001

No 41 (18.5) 107 (48.2) 70 (31.5) 4 (1.8)

Gone without Pulses/Legumes/Nuts due to Price Increase

Yes 68 (10.1) 345 (51.0) 239 (35.4) 24 (3.6)
0.091

No 9 (21.4) 21 (50.0) 10 (23.8) 2 (4.8)

Gone without Milk and Milk Products due to Price Increase

Yes 51 (8.4) 316 (52.0) 219 (36.0) 22 (3.6)
<0.001

No 26 (23.6) 50 (45.5) 30 (27.3) 4 (3.6)

Gone without Oils/Fats due to Price Increase

Yes 69 (10.6) 331 (50.9) 228 (35.1) 22 (3.4)
0.693

No 8 (11.8) 35 (51.5) 21 (30.9) 4 (5.9)

Gone without Sugar/Honey due to Price Increase

Yes 60 (9.5) 322 (51.1) 226 (35.9) 22 (3.5)
0.026

No 17 (19.3) 44 (50.0) 23 (26.1) 4 (4.5)

In regards to household characteristics, the distribution of HDDS scores is weakly
related to migrant household size, household type, and the health of household members.
Dietary diversity is strongly related to household economic variables. Households in
formal housing, with formal wages as the main source of income, and lowest lived poverty
all have significantly greater dietary diversity. The relationship between dietary diversity
and household income as well as the proportion of income spent on food is statistically
significant. For example, 75% of households in the lowest income sextile are in the two
lowest HDDS categories, compared with only 34% in the highest sextile. The only other
variable with a statistically significant relationship with dietary diversity is supermarket
patronage, which tends to be associated with increased diversity.
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Increased food prices are a key determinant of what lower-income households can
afford and the kind of foods that end up on the dining table in urban centres. Of the
surveyed migrant households, 62% had gone without certain foods due to increases in food
prices. The frequency with which they adjusted their food consumption was a significant
determinant of dietary diversity. For example, households that experienced food price
increases almost every day of the week represented over 50% of those with lower food
diversity (Figure 2). Foods most often sacrificed due to price increases included staple
grains, meat, eggs, dairy, fish, and, to a lesser extent, vegetables.
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4.4. Predictors of Dietary Diversity

The results of the ordinal logistic regression analysis of predictors of HDDS are pre-
sented in Table 8. The table provides the predictive odds ratios (OR) for the explanatory
variables together with the accompanying 95% CI and the level of significance. The ed-
ucation level and employment status of the migrant household head are confirmed as
significant predictors of HDDS. Each successively higher level of education is associated
with increased odds of higher dietary diversity (OR:1.54 (95% CI of 1.212–1.944)). The
employment status of the household head was associated with a lower odds ratio, meaning
that households with an unemployed household head had reduced odds of dietary diversity
compared with households with a head in full-time wage employment or self-employment
(OR: 0.770 (95%CI = 0.646–0.919)). Female heads had higher odds than male heads of
belonging to households with greater dietary diversity (OR: 1.203 (95%CI = 0.669–2.163)).
Although the age of the household head is an insignificant predictor of dietary diversity,
it does have a positive predictive relationship (OR: 1.085 (95%CI = 0.923–1.274)), sug-
gesting that households with older heads have slightly higher odds of having greater
dietary diversity.

Various household characteristics were also good predictors of whether a household
would have higher dietary diversity. The most significant was housing type; households
in formal dwellings had increased odds of better dietary diversity compared to those in
informal dwellings (OR: 1.273 (95%CI = 0.825–1.966)). A number of other household charac-
teristics were not significant predictors of dietary diversity. These included household size
(OR: 0.978 (95%CI = 0.827–1.157)), household structure (OR: 0.942 (95%CI = 0.706–1.257)),
and household health status (OR: 0.884 (95%CI = 0.538–1.450)). Households with more
members, those experiencing some health issues, and those with male heads have slightly
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reduced odds of dietary diversity. However, household socioeconomic factors such as
monthly income and lived poverty were significant predictors of migrant household diet
diversity. Households with a higher monthly income were more likely to have higher
dietary diversity (OR: 1.108 (95%CI = 0.983–1.249)). Households that reported a higher LPI
(i.e., greater poverty) had lower odds of dietary diversity (OR: 0.792 (0.647–0.970)).

Table 8. Ordinal logistic regression of determinants of household diet diversity.

Migrant Household Characteristics OR (95% CI) *

Sex of Household Head 1.203 (0.669–2.163)

Age of Household Head 1.085 (0.923–1.274)

Education Level of Household Head 1.535 (1.212–1.944) ***

Employment Status of Household Head 0.770 (0.646–0.919) ***

Duration of Stay in Nairobi City 1.001 (0.884–1.133)

Health Status of HH head 1.216 (0.448–3.302)

Household Characteristics

Household Size 0.978 (0.827–1.157)

Illness in HH 0.884 (0.538–1.450)

Dwelling Type 1.273 (0.825–1.966)

Household Structure/Type 0.942 (0.706–1.257)

Main Source of HH Income 1.054 (0.898–1.237)

Net Monthly HH Income 1.108 (0.983–1.249) *

% of HH Income Spent on Food 0.977 (0.835–1.143)

Lived Poverty Index Categories 0.792 (0.647–0.970) **

Sent Remittances 1.150 (0.843–1.569)

Received Food Transfers from Rural Areas 0.986 (0.653–1.488)

HH Share Meal with Neighbours 0.895 (0.544–1.474)

HH Purchase Food from Supermarket 1.235 (0.850–1.793)

HH Engages in Urban Agriculture 0.927 (0.295–2.913)

HFIAP 0.760 (0.630–0.917) ***

Gone without Certain Foods due to Food Price Change 0.941 (0.763–1.161)

Increase in Price of Cereals/Grains 0.988 (0.736–1.609)

Increase in Price of Roots and Tubers 0.832 (0.479–1.445)

Increase in Price of Vegetables 1.790 (1.001–3.340) **

Increase in Price of Fruits 2.098 (1.238–3.555) ***

Increase in Price of Meat, Poultry, or Offal 0.912 (0.594–1.399)

Increase in Price of Eggs 0.608 (0.316–1.173)

Increase in Price of Fish and Seafood 0.989 (0.638–1.957)

Increase in Price of Pulses/Legumes/Nuts 1.025 (0.524–2.006)

Increase in Price of Milk and Milk Products 0.817 (0.484–1.378)

Increase in price of Oil/Fat 1.261 (0.711–2.236)

Increase in Price of Sugar/Honey 0.888 (0.495–1.593)
Notes: OR = Odds Ratio; CI = Confidence Interval; * p ≤ 0.1, ** p ≤ 0.05, *** p ≤ 0.01.

Sharing meals with neighbours was associated with lower odds of dietary diversity, as
these were more likely to be poorer households as well (OR: 0.895 (95%CI = 0.544–1.474)).
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On the other hand, purchase of food from supermarkets was associated with higher odds
of dietary diversity (OR: 1.235 (95%CI = 0.850–1.793)). Few households participate in
urban agriculture, and those that did grow some of their own food did not have increased
odds of dietary diversity (OR: 0.927 (95%CI = 0.295–2.913)). Similarly, the proportion of
income that a household spent on food was not a significant predictor of dietary diversity.
Although statistically insignificant, going without certain foods due to food price increases
was associated with reduced odds of dietary diversity (OR: 0.941 (95%CI = 0.763–1.161)).
However, going without both fruits and vegetables due to food price increases was actually
associated with increased dietary diversity (OR: 2.098 (95%CI = 1.238–3.555) and OR: 1.790
(1.001–3.340)). This might be because respondents who considered fruits and vegetable an
important part of their diet were of higher socioeconomic status and increases in the price
of these foods did not reduce their dietary diversity scores.

Finally, the predictive relationship between two different indicators of household food
security with different metrics and recall periods is of interest. In theory, we might expect
the HFIAP and HDDS to move in tandem. As food security increases, so does dietary di-
versity, and vice-versa. This was confirmed by the negative predictive relationship between
the two; that is, as food security declined, so did the odds of a household experiencing
greater dietary diversity (OR: 0.760 (95%CI = 0.630–0.917)).

5. Discussion

In this paper, we set out to examine the food security experience of Nairobi households
that trace their origins to the rural areas of Kenya and with which many retain strong
connections [13,75]. To identify migrant households in a larger representative household
survey dataset, we used the criterion of whether the household head had been born
elsewhere in the country. Using this criterion, two-thirds of all households in the Nairobi
dataset qualified for inclusion. The sub-sample of 941 households was sufficiently large
and representative to draw conclusions about the migrant population of the city. The most
obvious feature of the population is its demographic and socio-economic diversity. In part,
this is a function of the long history of post-independence migration to the city. Nearly
a quarter of the household heads had first migrated to Nairobi over 20 years previously
and 45% had been living in Nairobi for over 15 years. Only sixteen percent were relatively
recent migrants, many in one-person households (that made up 17% of the total). One sign
of the ongoing strength of rural connections is that around half had sent cash remittances
in the previous year and half had received food remittances from rural relatives, most on a
monthly basis [39].

Most of the household heads (over 80%) were male in three types of households—male-
centred, nuclear, and extended. The only households with female heads were also female-
centred without a male spouse or partner (17% of the total). Only half of the households
had a household head or member in full-time formal sector employment. The majority
of other households obtained their main source of income from informal employment or
self-employment (42% combined). As a result, there was significant income spread, with
50% earning less than KES 20,000 per month and 30% earning more than twice that amount.
Very few migrant households in Nairobi participate in urban agriculture, with lack of access
to land for cultivation in the city a primary constraint [68]. Almost all migrant households
are therefore reliant on the market for most of their food supply, and well over half spend
greater than 35% of household income on food purchase.

With regard to the first objective of the analysis, migrant households in Nairobi do
have higher levels of food insecurity on average than non-migrant households, with only
25% of migrant households completely food secure on the HFIAP scale, compared to 35%
of non-migrant households [39]. The primary focus of this paper was not on levels of food
security per se, but on the quality of household diets as measured by the HDDS. However,
as Figure 1 clearly shows, there is a strong association between food security and dietary
diversity among migrant households in Nairobi: as food security increases, so does dietary
diversity, and, as food insecurity increases, dietary diversity declines.
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As expected, increased food prices, which made food less affordable, had a strong pos-
itive association with dietary deprivation. Household dietary diversity varied significantly
with price increases in most food groups. As the frequency of being affected increased,
dietary diversity declined. Virtually every affected food group (with the exception of
roots and tubers, fruit, and oils and fats) had a statistically significant relationship with
household dietary diversity. Further insights into this relationship were provided by the
cross-tabulation of HDDS scores with price increases in particular food groups. Staple
foods essential to a balanced and nutritious diet were all affected.

The second objective of the paper was to investigate whether all migrant households
experience similar levels of food insecurity and dietary deprivation in Nairobi. Here, the
analysis clearly revealed considerable variability. Table 5 shows that 27% were severely
food insecure, 47% were mildly or moderately food insecure, and 26% were food secure.
Additionally, 11% experienced severe dietary deprivation (HDDS 1–3), 51% moderate
deprivation (HDDS 4–6), and 38% little or no dietary deprivation (HDDS 7–12). Table 6
shows that food insecurity and dietary deprivation are closely associated. For example,
households with the highest levels of dietary deprivation are also the most food insecure.
As dietary diversity increases, food insecurity declines.

The two household head variables with a statistically significant relationship to dietary
diversity were their amount of education and employment status. Both the age of the
household head and their migration history had a weak relationship with dietary diversity.
Dietary diversity, therefore, appears to be largely unrelated to the length of time since initial
migration to the city. Economic variables that had the strongest statistical relationship with
dietary diversity at household level included the main source of household income (formal
or informal, full-time or part-time), household monthly income, lived poverty, the amount
of household income spent on food, and whether the household lives in formal or informal
housing.

The ordinal logistic regression analysis of predictors of dietary diversity provided
a more robust analysis of the odds of a household experiencing dietary deprivation. Migrant
households with poorly educated heads without full-time employment had the highest
odds of dietary deprivation. Male heads had slightly lower odds than female heads of
belonging to households with low dietary diversity. Although migrant female-headed
households were more likely to be food insecure overall than male-headed households,
the reverse was true with regard to dietary diversity. This suggests that female heads
are more likely to husband their resources to ensure a more balanced diet for household
members [13,47]. Other household characteristics associated with increased odds of dietary
deprivation included residence in informal housing, low monthly income, and increased
lived poverty.

The third objective of the paper was to analyse whether the strength of rural-urban
links affects dietary diversity among migrant households in Nairobi. This analysis did
not find that the degree of dietary diversity had a strong relationship with the duration of
residence of the migrant household head in the city. Length of time since migration did
not mean increased or decreased odds of dietary deprivation. Based on studies elsewhere,
cash remitting to the rural areas was expected to decrease dietary diversity by reducing
the migrant household’s disposable income [2]. On the other hand, informal food transfers
were expected to increase dietary diversity by augmenting the household food supply with
fresh produce from the countryside [19]. The analysis confirmed that migrant households
that remit are no more or less likely to experience dietary deprivation. In addition, those
that receive food transfers are no more likely than those that do not to have greater dietary
diversity. This has potentially important policy implications in light of recent policy
interventions focused on making rural-urban connections in Africa more robust. While
these policies may offer some benefit to rural and urban dwellers, this case study suggests
that improvement in dietary diversity is not one of them.
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6. Conclusions

This paper demonstrates that many migrant households across the city are vulnerable
to food insecurity and dietary deprivation. Three-quarters of Nairobi’s migrant households
experience some degree of food insecurity and almost two-thirds experience a degree
of dietary deprivation. Further, there is a clear relationship between food insecurity
and dietary deprivation; that is, food insecure households are also much more likely to
experience low levels of dietary diversity. This reciprocal relationship means that measures
to reduce food insecurity by increasing food accessibility are also likely to improve dietary
diversity and that strategies to deal with dietary deprivation, such as food fortification,
will impact positively on food insecurity. Despite the high levels of food insecurity and
dietary deprivation amongst migrant households, not all are equally vulnerable. While
the determinants of this distribution are complex and challenging to decipher given the
cross-sectional nature of the data, the survey results identified that those households most
likely to be associated with dietary deprivation have low incomes, high levels of lived
poverty, and limited access to formal sector wage employment.

Regarding the more general implications of the study, acculturation theory in the
Global North asserts that the nutritional quality of migrant food consumption tends to
decline over time [78–82]. Studies of this phenomenon in relation to migration in the
Global South are less common and the limited evidence that exists is inconclusive [83–85].
One hypothesis in line with acculturation theory is that migrants to the city in the South
experience a decline in dietary quality over time, as they consume less fresh produce and
more processed food. An alternative position is that new migrants are more likely to
experience immediate dietary deprivation, but that, over time, as they gain greater access to
livelihood opportunities and build social and economic support networks in the city, dietary
diversity improves. The evidence from Nairobi does not give strong support for either
position. Both the descriptive statistics and the ordinal logistic regression indicate that
dietary diversity is unrelated to the passage of time since the household head first migrated
to Nairobi. The prevalence of dietary deprivation is very similar for short, medium, and
long-term migrants in the city. This suggests that the theory from the Global North is
inappropriate for the dietary experience of migrants within the Global South, and that
alternative theory-building more appropriate to Southern realities is necessary.

Author Contributions: Conceptualisation, J.S.C.; methodology, S.O. and J.S.C.; validation, E.O.O.; for-
mal analysis, E.O.O.; investigation, E.O.O. and S.O.; resources, S.O.; data curation, S.O.; writing—original
draft preparation, E.O.O.; writing—review and editing, J.S.C.; supervision, S.O. and J.S.C.; project
administration, J.S.C. and S.O.; funding acquisition, J.S.C. All authors have read and agreed to the
published version of the manuscript.

Funding: The research was funded by IDRC, grant number 107775-001 and SSHRC, grant number
895-2013-3005; and the analysis by SSHRC, grant number 895-2021-1004 and the Queen Elizabeth
Advanced Scholars Program.

Institutional Review Board Statement: The study was approved by the Research Ethics Board (REB)
of Wilfrid Laurier University, Waterloo, ON, Canada.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data is held in a public repository at: https://www.datafirst.uct.
ac.za/dataportal/index.php/catalog/843.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. International Organization for Migration (IOM). Migrants and cities: New partnerships to manage mobility. In World Migration

Report 2015; International Organization for Migration (IOM): Geneva, Switzerland, 2015.
2. Crush, J.; Tawodzera, G. South-South Migration and Urban Food Security: Zimbabwean Migrants in South African Cities. Int.

Migr. 2017, 55, 88–102. [CrossRef]

https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/843
https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/843
http://doi.org/10.1111/imig.12346


Nutrients 2023, 15, 1215 24 of 26

3. Chakrabarti, A.; Tiwari, R.; Banerji, H. Migrants’ Narratives on Urban Governance: A Case from Kolkata, a City of the Global
South. Sustainability 2021, 13, 1009. [CrossRef]

4. Bastia, T. Migrants and Cities in the Global South: Transnational Migrants and Marginal City Space in Buenos Aires; Global Urban
Research Centre: Manchester, UK, 2010.

5. Jordan, L.P. Introduction: Understanding migrants’ economic precarity in global cities. Urban Geogr. 2017, 20, 1455–1458.
[CrossRef]

6. Battersby, J.; Watson, V. Urban Food Systems Governance and Poverty in African Cities; Routledge: New York, NY, USA, 2019.
7. Crush, J.; Frayne, B.; Pendleton, W. The crisis of food insecurity in African cities. J. Hunger. Environ. Nutr. 2012, 7, 271–292.

[CrossRef]
8. Frayne, B.; McCordic, C. Food swamps and poor dietary diversity: Longwave development mplications in Southern African

Cities. Sustainability 2018, 10, 4425. [CrossRef]
9. Chege, C.G.K.; Onyango, K.; Kabach, J.; Lundy, M. Impact of COVID-19 on Diets of Poor Consumers in Africa: Evidence from the Slums

of Nairobi, Kenya; International Center for Tropical Agriculture (CIAT): Nairobi, Kenya, 2020.
10. Crush, J.; Si, Z. Urban food deserts in the Global South: Mirage, metaphor or model. In Urban Food Deserts: Perspectives from the

Global South; Crush, J., Si, Z., Eds.; MDPI: Basel, Switzerland, 2021; pp. ix–xx.
11. Crush, J.; Tawodzera, G. The Food Insecurities of Zimbabwean Migrants in Urban South Africa; African Food Security Urban Network

(AFSUN): Cape Town, South Africa, 2016.
12. Martin-Prevel, Y.; Becquey, E.; Tapsoba, S.; Castan, F.; Coulibaly, D.; Fortin, S.; Zoungrana, M.; Lange, M.; Delpeuch, M.; Savy, M.

The 2008 food price crisis negatively affected household food security and dietary diversity in urban Burkina Faso. J. Nutr. Health
Sci. 2012, 142, 1748–1755. [CrossRef]

13. Onyango, E.O.; Crush, J.; Owuor, S. Migration, Rural–Urban Connectivity, and Food Remittances in Kenya. Environments 2021, 8, 92.
[CrossRef]

14. UN Food and Agriculture Organisation (FAO). The State of Food Security and Nutrition in the World: Building Resillience for Peace and
Food Security; UN Food and Agriculture Organisation (FAO): Rome, Italy, 2017.

15. Crush, J.; Riley, L. Rural Bias and Urban Food Security. In Urban Food System Governance and Poverty in African Cities; Battersby, J.,
Watson, V., Eds.; Routledge: London, UK, 2019; pp. 42–55.

16. Djurfeldt, A. Urbanization and linkages to smallholder farming in sub-Saharan Africa: Implications for food security. Glob. Food
Secur. 2015, 4, 1–7. [CrossRef]

17. Giller, K. The food security conundrum of sub-Saharan Africa. Glob. Food Secur. 2020, 26, 100431. [CrossRef]
18. Vandercasteelen, J.; Tamru, S.; Minten, B.; Swinnen, J. Cities and Agricultural Transformation in Africa: Evidence from Ethiopia; ESSP

WP 91; International Food Policy Research Institute: Washington, DC, USA, 2016.
19. Frayne, B.; Crush, J.; McCordic, C. Food and Nutrition Security in Southern African Cities; Routledge: London, UK, 2018.
20. Holdsworth, M.; Landais, E. Urban food environments in Africa: Implications for policy and research. Proc. Nutr. Soc. 2019, 78,

513–525. [CrossRef]
21. Auma, C.; Pradeilles, R.; Blake, M.; Holdsworth, M. What can dietary patterns tell us about the nutrition transition and

environmental sustainability of diets in Uganda? Nutrients 2019, 11, 342. [CrossRef] [PubMed]
22. Frayne, B.; Crush, J.; McLachlan, M. Urbanization, nutrition and development in Southern African cities. Food Secur. 2014, 6,

101–112. [CrossRef]
23. Gissing, S.; Pradeilles, R.; Osei-Kwasi, H.; Cohen, E.; Holdsworth, M.D. Rivers of dietary behaviours in women living in urban

Africa: A systematic mapping review. Public Health Nutr. 2017, 20, 2104–2113. [CrossRef] [PubMed]
24. Osei-Kwase, H.; Mohindra, A.; Booth, A.; Laar, A.; Wanjohi, M.; Graham, F.; Pradeilles, R.; Cohen, E.; Holdsworth, M. Factors

influencing dietary behaviours in urban food environments in Africa: A systematic mapping review. Public Health Nutr. 2020, 23,
2584–2601. [CrossRef]

25. Popkin, B.; Adair, L.; Ng, S. Global nutrition transition and the pandemic of obesity in developing countries. Nutr. Rev. 2012, 70,
3–21. [CrossRef] [PubMed]

26. Rousham, E.; Pradeilles, R.; Akparibo, R.; Aryeetey, R.; Bash, K.; Booth, A. Dietary behaviours in the context of nutrition transition:
A systematic review and meta-analyses in two African countries. Public Health Nutr. 2020, 23, 1948–1964. [CrossRef] [PubMed]

27. Steyn, N.; McHiza, Z. Obesity and the nutrition transition in Sub-Saharan Africa. Ann. N. Y. Acad. Sci. 2014, 1311, 88–101.
[CrossRef]

28. Kennedy, G.; Ballard, T.; Dop, M.C. Guidelines for Measuring Household and Individual Dietary Diversity; Food and Agriculture
Organization of the United Nations: Rome, Italy, 2011.

29. Boedecker, J.; Odour, F.; Lachat, C.; Ven Damme, P.; Kennedy, G.; Termote, C. Participatory farm diversification and nutrition
education increase dietary diversity in Western Kenya. Matern. Child Nutr. 2019, 15, e12803. [CrossRef]

30. Kassie, M.; Fisher, M.; Muricho, G.; Diiro, G. Women’s empowerment boosts the gains in dietary diversity from agricultural
technology adoption in rural Kenya. Food Policy 2020, 95, 101957. [CrossRef]

31. Muthini, D.; Nzuma, J.; Nyikal, R. Farm production diversity and its association with dietary diversity in Kenya. Food Secur. 2020,
12, 1107–1120. [CrossRef]

32. Olatunji, E.; Obonyo, C.; Wadende, P.; Were, V. Cross-sectional association of food source with food insecurity, dietary diversity
and Body Mass Index in western Kenya. Nutrients 2022, 14, 121. [CrossRef] [PubMed]

http://doi.org/10.3390/su13021009
http://doi.org/10.1080/02723638.2017.1376406
http://doi.org/10.1080/19320248.2012.702448
http://doi.org/10.3390/su10124425
http://doi.org/10.3945/jn.112.159996
http://doi.org/10.3390/environments8090092
http://doi.org/10.1016/j.gfs.2014.08.002
http://doi.org/10.1016/j.gfs.2020.100431
http://doi.org/10.1017/S0029665118002938
http://doi.org/10.3390/nu11020342
http://www.ncbi.nlm.nih.gov/pubmed/30764586
http://doi.org/10.1007/s12571-013-0325-1
http://doi.org/10.1017/S1368980017000970
http://www.ncbi.nlm.nih.gov/pubmed/28578729
http://doi.org/10.1017/S1368980019005305
http://doi.org/10.1111/j.1753-4887.2011.00456.x
http://www.ncbi.nlm.nih.gov/pubmed/22221213
http://doi.org/10.1017/S1368980019004014
http://www.ncbi.nlm.nih.gov/pubmed/32157986
http://doi.org/10.1111/nyas.12433
http://doi.org/10.1111/mcn.12803
http://doi.org/10.1016/j.foodpol.2020.101957
http://doi.org/10.1007/s12571-020-01030-1
http://doi.org/10.3390/nu14010121
http://www.ncbi.nlm.nih.gov/pubmed/35010996


Nutrients 2023, 15, 1215 25 of 26

33. Wanyama, R.; Gödecke, T.; Qaim, M. Food security and dietary quality in African slums. Sustainability 2019, 11, 5999. [CrossRef]
34. Kimani-Murage, E.; Muthuri, S.K.; Oti, S.O.; Mutua, M.K.; Van De Vijver, S.; Kyobutungi, C. Evidence of a double burden of

malnutrition in urban poor settings in Nairobi, Kenya. PLoS ONE 2015, 10, e0129943. [CrossRef] [PubMed]
35. Kimani-Murage, E.; Schofield, L.; Wekesah, F.; Mohamed, S.; Mberu, B.; Ettarh, R.; Egondi, T.; Kyobutungi, C.; Ezeh, A.

Vulnerability to Food Insecurity in Urban Slums: Experiences from Nairobi, Kenya. J. Urban Health 2014, 91, 1098–1113. [CrossRef]
[PubMed]

36. Demmler, K.; Ecker, O.; Qaim, M. Supermarket shopping and nutritional outcomes: A panel data analysis for urban Kenya. World
Dev. 2018, 102, 292–303. [CrossRef]

37. Demmler, K.; Klasen, S.; Nzuma, J.; Qaim, M. Supermarket purchase contributes to nutrition-related non-communicable diseases
in urban Kenya. PLoS ONE 2017, 12, e0185148. [CrossRef]

38. Khonje, M.; Qaim, M. Modernization of African food retailing and (un)healthy food consumption. Sustainability 2019, 11, 4306.
[CrossRef]

39. Onyango, E.O.; Crush, J.; Owuor, S. Preparing for COVID-19: Household food insecurity and vulnerability to shocks in Nairobi,
Kenya. PLoS ONE 2021, 16, e0259139. [CrossRef]

40. Nairobi City County. Food System Strategy; Nairobi City Council: Nairobi, Kenya, 2022.
41. Chakona, G.; Shackleton, C. Minimum dietary diversity scores for women indicate micronutrient adequacy and food insecurity

status in South African towns. Nutrients 2017, 9, 812. [CrossRef]
42. Drimie, S.; Faber, M.; Vearey, J.; Nunez, L. Dietary diversity of formal and informal residence in Johannesburg, South Africa. BMC

Public Health 2013, 13, 911. [CrossRef]
43. Oldewage-Theron, W.; Kruger, R. Dietary diversity and adequacy of women caregivers in a peri-urban informal settlement in

South Africa. Nutr. J. 2011, 27, 420–427. [CrossRef] [PubMed]
44. Oldewage-Theron, W.; Kruger, R.; Egal, A.V. Diet quality in peri-urban settlements: South African aspects. In Diet Quality:

An Evidence Based Approach; Preedy, V., Hunter, L.-A., Patel, V., Eds.; Springer: Berlin/Heidelberg, Germany, 2012; Volume 2, pp.
281–297.

45. Mazenda, A.; Mushayanyama, T. Analyzing household dietary diversity amongst urban food insecure households. J. Hunger.
Environ. Nutr. 2021, 15, 630–641. [CrossRef]

46. Codjoe, S.N.A.; Okutu, D.; Abu, M. Urban household characteristics and dietary diversity: An analysis of food security in Accra,
Ghana. Food Nutr. Bull. 2016, 37, 202–218. [CrossRef] [PubMed]

47. Amolegbe, K.B.; Upton, J.; Bageant, E.; Blom, S. Food price volatility and household food security: Evidence from Nigeria. Food
Policy 2021, 102, 102061. [CrossRef]

48. Cockx, L.; Colen, L.; De Weerdt, J. From corn to popcorn? Urbanization and dietary change: Evidence from rural-urban migrants
in Tanzania. World Dev. 2018, 110, 140–159. [CrossRef]

49. Kc, K.; Legwegoh, A.; Therien, A.; Fraser, E.; Antwi-Agyei, P. Food price, food security and dietary diversity: A com-parative
study of urban Cameroon and Ghana. J. Int. Dev. 2018, 30, 42–60. [CrossRef]

50. Ackello-Ogutu, C. Managing Food Security Implications of Food Price Shocks in Africa. J. Afr. Econ. 2011, 20, i100–i141. [CrossRef]
51. Hadley, C.; Stevenson, E.G.; Tadesse, Y.; Belachew, T. Rapidly rising food prices and the experience of food insecurity in urban

Ethiopia: Impacts on health and well-being. Soc. Sci. Med. 2012, 75, 2412–2419. [CrossRef]
52. Devereux, S.; Béné, C.; Hoddinott, J. Conceptualising COVID-19’s impacts on household food security. Food Secur. 2020, 12,

769–772. [CrossRef]
53. Zhao, A.; Li, Z.; Ke, Y.; Huo, S.; Ma, Y.; Zhang, Y.; Ren, Z. Dietary diversity among Chinese residents during the COVID-19

outbreak and its associated factors. Nutrients 2020, 12, 1699. [CrossRef]
54. Chege, C.; Wanyama, R.; Lundy, M.; Nguru, W.; Jäger, M. Does retail food diversity in urban food environments influence

consumer diets? Sustainability 2021, 13, 7666. [CrossRef]
55. Holdsworth, M.; Pradeilles, R.; Tandoh, A.; Green, M.; Wanjohi, M.; Zotor, F.; Asiki, G.; Klomegah, S.; Abdul-Hag, Z.; Osei-Kwasi,

H.; et al. Unhealthy eating practices of city-dwelling Africans in deprived neighbourhoods: Evidence for policy action from
Ghana and Kenya. Glob. Food Secur. 2020, 26, 100452. [CrossRef] [PubMed]

56. Praedilles, R.; Irache, A.; Wanjohi, M.; Holdsworth, M.; Laar, A.; Zotor, F.; Tandoh, A.; Klomegah, S.; Graham, F.; Muthuri, S.; et al.
Urban physical food environments drive dietary behaviours in Ghana and Kenya: A photovoice study. Health Place 2021, 71,
102647. [CrossRef] [PubMed]

57. Dominguez-Salas, P.; Alarcón, P.; Häsler, B.; Dohoo, I.; Colverson, K.; Kimane-Murage, E.; Alonso, S.; Ferguson, E.; Fèvre,
E.; Rushton, J.; et al. Nutritional characterisation of low-income households of Nairobi: Socioeconomic, livestock and gender
considerations and predictors of malnutrition from a cross-sectional survey. BMC Nutr. 2016, 2, 47. [CrossRef]

58. Nyakundi, F.; Mutua, M.; Lunga’ho, M.; Chege, C.; Ndung’u, J.; Nungo, R.; Karanja, D. Survey data on income, food security, and
dietary behavior among women and children from households of differing socio-economic status in urban and peri-urban areas
of Nairobi, Kenya. Data Brief 2020, 33, 106542. [CrossRef]

59. Chikanda, A.; Crush, J.; Frayne, B. Migration and Urbanization: Consequences for Food Security. In Food and Nutrition Security in
Southern African Cities; Frayne, B., Crush, J., McCordic, C., Eds.; Routledge: London, UK, 2018; pp. 48–65.

60. Crush, J. Linking Food Security, Migration and Development. Int. Migr. 2013, 51, 61–75. [CrossRef]
61. Crush, J.; Caesar, M. Cultivating the Migration-Food Security Nexus. Int. Migr. 2017, 55, 19–27. [CrossRef]

http://doi.org/10.3390/su11215999
http://doi.org/10.1371/journal.pone.0129943
http://www.ncbi.nlm.nih.gov/pubmed/26098561
http://doi.org/10.1007/s11524-014-9894-3
http://www.ncbi.nlm.nih.gov/pubmed/25172616
http://doi.org/10.1016/j.worlddev.2017.07.018
http://doi.org/10.1371/journal.pone.0185148
http://doi.org/10.3390/su11164306
http://doi.org/10.1371/journal.pone.0259139
http://doi.org/10.3390/nu9080812
http://doi.org/10.1186/1471-2458-13-911
http://doi.org/10.1016/j.nut.2010.05.013
http://www.ncbi.nlm.nih.gov/pubmed/20688475
http://doi.org/10.1080/19320248.2021.1906818
http://doi.org/10.1177/0379572116631882
http://www.ncbi.nlm.nih.gov/pubmed/26916113
http://doi.org/10.1016/j.foodpol.2021.102061
http://doi.org/10.1016/j.worlddev.2018.04.018
http://doi.org/10.1002/jid.3291
http://doi.org/10.1093/jae/ejr010
http://doi.org/10.1016/j.socscimed.2012.09.018
http://doi.org/10.1007/s12571-020-01085-0
http://doi.org/10.3390/nu12061699
http://doi.org/10.3390/su13147666
http://doi.org/10.1016/j.gfs.2020.100452
http://www.ncbi.nlm.nih.gov/pubmed/33324537
http://doi.org/10.1016/j.healthplace.2021.102647
http://www.ncbi.nlm.nih.gov/pubmed/34375838
http://doi.org/10.1186/s40795-016-0086-2
http://doi.org/10.1016/j.dib.2020.106542
http://doi.org/10.1111/imig.12097
http://doi.org/10.1111/imig.12360


Nutrients 2023, 15, 1215 26 of 26

62. Orjuela-Grimm, M.; Deschak, C.; Aragon Gama, C.; Carreño, S.; Hoyos, L.; Mundo, V.; Bojorquez, I.; Carpio, K.; Quero, Y.;
Xicotencatl, A.; et al. Migrants on the move and food (in)security: A call for research. J. Immigr. Minor. Health 2021, 24, 1318–1327.
[CrossRef]

63. Mekonnen, D.; Soma, K.; Ruben, R. The ambivalent links between internal migration and food security in Uganda. Migr. Dev.
2020, 11, 917–936. [CrossRef]

64. Pendleton, W.; Crush, J.; Nickanor, N. Migrant Windhoek: Rural–urban migration and food security in Namibia. Urban Forum
2014, 25, 191–206. [CrossRef]

65. Hemerijckx, L.M.; Janusz, K.; Van Emelen, S.; Tumwesigye, S.; Davis, J.; Lwasa, S.; Van Rompaey, A. Food accessibility of different
socioeconomic groups in sub-Saharan African cities: A mixed-method analysis in Kampala, Uganda. Food Secur. 2022, 14, 677–694.
[CrossRef]

66. Blekking, J.; Waldman, K.; Lopus, S.; Giroux, S. Migration and urban food accessibility in Mumbwa, a tertiary city of Zambia.
Migr. Dev. 2020, 11, 801–817. [CrossRef]

67. Onyango, E.O.; Elliott, S.J. Traversing the geographies of displacement, livelihoods, and embodied health and wellbeing of senior
women in Kenya. Wellbeing Space Soc. 2022, 3, 100110. [CrossRef]

68. Owuor, S. The State of Household Food Security in Nairobi, Kenya; HCP Report No. 11; Hungry Cities Partnership: Cape Town, South
Africa; Waterloo, ON, Canada, 2018.

69. Charamba, V.; Nickanor, N.; Kazembe, L. Validation of the HCP Survey Tool for Measuring Urban Food Insecurity: An Item Response
Theory; Hungry Cities Partnership: Cape Town, South Africa; Waterloo, ON, Canada, 2019.

70. Ruel, M.; Harris, J.; Cunningham, K. Measuring dietary quality in developing countries: A review of the usefulness of individual
dietary diversity indicators. In Diet Quality: An Evidence Based Approach; Preedy, V., Hunter, L.-A., Patel, V., Eds.; Springer:
Berlin/Heidelberg, Germany, 2012; Volume 2, pp. 239–261.

71. Swindale, A.; Bilinsky, P. Household Dietary Diversity Score (HDDS) for Measurement of Household Food Access; FANTA: Washington,
DC, USA, 2006.

72. Coates, J.; Swindale, A.; Bilinsky, P. Household Food Insecurity Access Scale (HFIAS) for Measurement of Food Access; FANTA:
Washington, DC, USA, 2020.

73. Swindale, A.; Bilinsky, P. Development of a universally applicable household food insecurity measurement tool: Process, current
status, and outstanding issues. J. Nutr. 2006, 136, 1449–1452. [CrossRef]

74. Mattes, R. Lived Poverty on the Rise: Decades of Living Standards Gains Ends in Africa; Policy Paper No. 62; Afrobarometer: Accra,
Ghana, 2020.

75. Oucho, J.; Oucho, L.; Ochieng, V. Migration the Solution to Poverty Alleviation in Kenya? Rural-Urban Migration Experiences of
Migrants from Western Kenya to Kisumu and Nairobi; University of Sussex: Brighton, UK, 2014.

76. Gallaher, C.; Kerr, J.; Njenga, M.; Karanja, N. Urban agriculture, social capital, and food security in the Kibera slums of Nairobi,
Kenya. Agric. Hum. Values 2013, 30, 389–404. [CrossRef]

77. Warren, E.; Hawkesworth, S.; Knai, C. Investigating the association between urban agriculture and food security, dietary diversity,
and nutritional status: A systematic literature review. Food Policy 2015, 53, 54–66. [CrossRef]

78. Antecol, H.; Bedard, K. Unhealthy assimilation: Why do immigrants converge to American health status levels. Demography 2006,
43, 337–360. [CrossRef]

79. Bousmah, M.-A.; Combes, J.-B.S.; Abu-Zaineh, M. Health differentials between citizens and immigrants in Europe: A heteroge-
neous convergence. Health Policy 2019, 123, 235–243. [CrossRef]

80. Davison, K.M.; Gondara, L. A Comparison of mental health, food insecurity, and diet quality indicators between foreign-born
immigrants of Canada and native-born Canadians. J. Hunger. Environ. Nutr. 2019, 16, 109–132. [CrossRef]

81. Elsehat, S.; Moffat, T.; Newbold, B. Understanding the healthy immigrant effect in the context of mental health challenges:
A systematic critical review. J. Immigr. Minor. Health 2021, 24, 1564–1579. [CrossRef]

82. Maskileyson, D.; Semyonov, M.; Davidov, E. In search of the healthy immigrant effect in four West European countries. Soc. Incl.
2019, 7, 304–319. [CrossRef]

83. Chen, J. Internal migration and health: Re-examining the healthy migrant phenomenon in China. Soc. Sci. Med. 2011, 72,
1294–12301. [CrossRef] [PubMed]

84. Dodd, W.; Humphries, S.; Patel, K.; Majowicz, S.; Little, M.; Dewey, C. Determinants of internal migrant health and the healthy
migrant effect in South India: A mixed methods study. BMC Int. Health Hum. Rights 2017, 17, 23. [CrossRef] [PubMed]

85. Duboz, P.; Boëtsch, G.; Lamine, G.; Enguerran, M. Internal migrations and health in Senegal: Healthy migrant or convergence
hypothesis. J. Environ. Occup. Health 2020, 10, 34–47.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1007/s10903-021-01276-7
http://doi.org/10.1080/21632324.2020.1845489
http://doi.org/10.1007/s12132-014-9220-x
http://doi.org/10.1007/s12571-021-01248-7
http://doi.org/10.1080/21632324.2020.1837533
http://doi.org/10.1016/j.wss.2022.100110
http://doi.org/10.1093/jn/136.5.1449S
http://doi.org/10.1007/s10460-013-9425-y
http://doi.org/10.1016/j.foodpol.2015.03.004
http://doi.org/10.1353/dem.2006.0011
http://doi.org/10.1016/j.healthpol.2018.12.005
http://doi.org/10.1080/19320248.2019.1672601
http://doi.org/10.1007/s10903-021-01313-5
http://doi.org/10.17645/si.v7i4.2330
http://doi.org/10.1016/j.socscimed.2011.02.016
http://www.ncbi.nlm.nih.gov/pubmed/21435765
http://doi.org/10.1186/s12914-017-0132-4
http://www.ncbi.nlm.nih.gov/pubmed/28899374

	Introduction 
	Literature Review 
	Materials and Methods 
	Study Design and Participants 
	Data Collection 
	Dependent Variables 
	Independent Variables 

	Data Analysis 

	Results 
	Household Characteristics 
	Household Food Security and Dietary Diversity 
	Household Characteristics and Dietary Diversity 
	Predictors of Dietary Diversity 

	Discussion 
	Conclusions 
	References

