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Abstract

Background: Challenges facing Kenyan government include childhood underweight, overweight
and micronutrient deficiencies. These forms of malnutrition have existed in several regions of the
world with their consequences spreading to old age. A total of 11% of Kenyan children are
underweight while 4% are overweight. Micronutrient deficiency affects 2 billion people
worldwide with iron and Vitamin A Deficiency affecting 60% and 70% of children in Sub Saharan
Africa respectively. Only 72% of Kenyan children consume diets rich in Vitamin A. This study
assessed the status of underweight, overweight and micronutrient deficiency among children in
Kisumu County, Kenya.

Methods: Cross sectional study was used that recruited 384 children aged less than 2 years.
Anthropometric measurements assessed nutritional status while food frequency questionnaire
assessed nutrient intake of children. STATA V.14 analyzed data. Bivariate analysis linked
outcome and independent variables while multinomial logistic regression assessed factors

influencing malnutritional status of children.

Results: A total of 23% of children were underweight while 30% were overweight. Only 10%
consumed carbohydrate adequate diets while 31% consumed foods rich in iron. Mothers earning
more than Ksh 3,000 had 60% higher risks of their children being underweight compared to those
earning less than Ksh 2,999 per month while children living in permanent houses had 50% lower
risks of being underweight compared to those living in temporary houses. Children aged between
19 and 24 months had 80% higher risks of being overweight compared to those aged below 6

months while those living in permanent houses had 40% lower risks of being overweight compared



to those living in temporary houses. Those with inadequate carbohydrate and iron intake had 20%

and 80% lower risks respectively of being overweight compared to those with adequate intake.

Conclusion: In Kisumu county, 23% of children were underweight while 30% were overweight.
Only 31% consumed diets rich in iron sources. Mothers’ income, type of housing and
micronutrient intake were associated with nutritional status of children. Interventions and policies

to target this early age as is window period of opportunity.
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Introduction

Childhood underweight, overweight and micronutrient deficiencies are common challenges facing
Kenya’s health sector. The combination of these forms of malnutrition reflects the three sides of
one predicament in a similar population (1, 2). Underweight is an indicator of both wasting and
stunting while overnutrition includes overweight, obesity and non-communicable diseases while
micronutrient deficiencies consists of inadequacies of vitamins and minerals in human bodies (3).
Research evidence is now challenging global reports indicating that cases of childhood
underweight are higher and overweight cases being lower in developing countries compared to
developed countries (2). Undernutrition has been reported to the major cause of death among

children with 18% of them approximated to be underweight (4).

Globally, the number of overweight children rose from 30 million in 2010 to 38 million in 2019.
A total of 10 million are from Africa with 13% residing in Southern Africa and 4% from Eastern
Africa (5). Compared to industrialized countries, developing countries are struggling with its rise
and presently, it is a worrying phenomenon (6-8). It is a public health concern that is no longer
associated with societal prestige as before (9). Childhood overweight can be due several factors
that are not limited to poor feeding and breastfeeding practices, and low physical activity. If not
well managed at an early age, it can predispose individuals to non-communicable diseases
including diabetes mellitus, cardio vascular diseases, adulthood obesity and can lead to premature

deaths (10, 11).



Micronutrient deficiency is a silent condition that has affected over 2 billion people in the world.
It is rampant in developing countries with consequences affecting health, growth and development.
It is at times referred to as hidden hunger of malnutrition. Compared to macronutrients
(carbohydrates, proteins and fats) that are needed in large amounts, micronutrients are mineral and
vitamins that are needed in our bodies in small quantities. Globally, the common micronutrient
deficiencies among children are iron, Vitamin A, folate, zinc and Vitamin B2 (12). It is estimated
that over 60% and 70% of children from Sub Saharan Africa suffer from Iron and Vitamin A
Deficiencies (VAD) respectively and Kenya has the highest prevalence of VAD at 85% (13).
Coupled with rapid growth and development, sources of nutrient deficiency among children in
disadvantaged settings include; poverty, poor health care services, illness; and poor feeding and
cultural practices. It is also evident that their negative effects extend to adulthood and are; night
blindness, anemia, poor cognitive development, poor school performance and reduced economic

security (14).

These three forms of malnutrition have existed in several regions of the world with their
consequences spreading to old age and have undesirable impacts to the economy of any
government (15, 16). It has been reported that major health challenges facing Kenyan government
are childhood underweight, overweight and micronutrient deficiencies. The 2014 KDHS reported
that 11% and 4% of Kenyan children are underweight and overweight respectively and only 72%
consumed foods rich in Vitamin A and out of which 65% resided in rural parts of the country. It
also revealed that only 33% of children consumed iron-rich foods with 13% of them residing in
rural areas compared to 7% from urban regions (17, 18). This study therefore aimed at assessing
the underweight, overweight and micronutrient status of children aged less than two years in

Kisumu County, Kenya
Methods
Study design and participants

This was a cross sectional study that employed quantitative study design. It recruited 384 children

aged less than 2 years from Nyakach Sub county of Kisumu County, Kenya.

Eligibility criteria



All children aged less than two years residing in Nyakach Subcounty were eligible into the study
but excluded those who had chronic diseases like cancer, TB, malaria and those who were on
prescribed drugs during the time of data collection. This was because these conditions and
medications have an adverse effect on the nutritional status of children and affected the dietary

intake of food. Those who refused to consent were also excluded from the study.
Sampling procedures

A total of 384 children aged below two years were recruited from Nyakach sub county in Kisumu
County. Taking each group as a stratum, an estimated 40,000 children aged less than two years
reside in the sub county in the proportion of 2: 3: 3: 2 for ages less than 6 months, 6 to 12 months,
12 to 18 months and 18 to 24 months respectively. Therefore 78 children from each stratum for
ages below six months and those between 18 and 24 months were recruited while for those aged 6
to 12 months and 13 to 18 months, each recruited 114 children. From each age strata, children
were randomly selected until the desired sample size was achieved. This was to ensure that each

child in the study area had an equal chance of being recruited.

Anthropometric measurements and nutritional status

Questionnaires on child socio demographic characteristics were administered to the mother’s while
child’s date of birth and weight were recorded on anthropometric form. The SECA and salter
weighing scales were used to take the weights of the children in kilograms. Before a child was
weighed, the Research Assistant (RA) ensured that the scale reading was at zero mark. For irritable
children or those who feared to be weighed alone, their weights were gotten by subtracting their
mother’s weight alone with that of them with their mothers. Children were weighed with minimal
clothing. Exact ages of children were confirmed from the health cards. To ensure accuracy, the
measurements were taken thrice, and the mean computed. Recording of weight were done to the
nearest 0.1kg. Each child’s measurements and weights were recorded in a unique identifier number
that was then merged with the socio demographic and nutrient intake data. The underweight and
overweight indice was computed using Weight-for-Age WHO Z score (WAZ) classification.
Children whose Z scores were <-2 were classified as underweight, between >-2SD and <2SD were

classified as normal and those >2SD were classified as overweight (19).



Nutrient intake

Nutrient intake was assessed using the Food frequency questionnaire (FFQ). FFQ approximated
the typical dietary intake of an children over a period of up to 1 month (20, 21). In this study, it
was administered to mothers of children to determine the average daily food intake based on local
consumed foods in the region. The mothers were probed, and model pictures of local foods were
used to ask if children had consumed certain foods in the past one month and if so, in what
estimated amount per each meal. The FFQ had a total of 26 locally consumed foods. For this study,
the nutrients that were of interest were carbohydrates, proteins, fats, iron and Vitamin A. Mother

gave this information on behalf of their children.

Covariates

The study assessed socio demographic characteristics of children and they included; child’s sex,
age in months, duration of exclusive breastfeeding in months (less than 3, 5 to 5, 6, more than 6
and still breastfeeding), when stopped breastfeeding in months (less than 6; 6 to 12; 13 to 18, 19
to 24 and still breastfeeding), mother’s marital status (single or widowed or divorces; and married),
mother’s highest education attained (primary, secondary and tertiary), mother’s and father’s
monthly income in Kenyan shillings ( (Iess than 2,999 or more than 3,000), type of house family
lived in (semi-permanent or permanent), size of housing in terms of rooms ( single, double, 3 or
more), and amount of house rent paid in Kenyan Shillings (none, less than 3,000; and more than
3,001). For nutritional status (overweight, normal and overweight) and for nutrient intake, the key

nutrients were carbohydrate, protein, fat, iron and vitamin (Adequate or inadequate)

Ethical considerations

Ethical approval and clearance were sought from Moi University Institutional Research and
Ethical Committee (IREC) approval No. 0001567. Confidentiality of the participants was ensured
by using anonymous numbers. After explaining the purpose of the study, the mothers who accepted
their children to participate in the study consented on behalf of their children voluntarily and were
allowed to withdraw from the study any time without intimidation. All research assistants had to
do an online Protection of Human Subjects tests and passed before collecting data (22).
Confidentiality of data collected from participants were ensured by sealing them in envelopes,

transported and kept under lock and key in the Researcher’s office. Data entered in the computer



were protected using password. All ethical procedures were followed according to the IREC
regulations and guidelines

Statistical analysis

ENA for SMART software computed the exact ages of children after date of survey and date of
birth of children were entered. It also computed the underweight and overweight indice based on
WHO Z scores from the sex, weight and age variables of the children. The computed information
was then exported to STATA V.14 for analysis after merging with socio demographic
characteristics and dietary intake data. Characteristics of children were described using univariate
analysis while bivariate statistics analyzed the association between child overweight and
overweight status with the independent variables and the nutrient intake. All the factors in the
bivariate analysis that had p <0.05 were considered for multinomial logistic regression to assesses
the factors that influenced status of malnutrition and dietary intake among children in Kisumu

County (23).



Results

Table 1 summarized the characteristics of 384 children who participated in the study. A total of
51% were boys and 20% children were aged below 6 months. Of all the children, only 47% were
exclusively breastfed for the first 6 months of life though 11% were still breastfeeding while 17%
stopped breastfeeding at the age between 6 and 12 months. A total of 68% of the mothers were
married and 40% had schooled up to secondary only. Only 42% of children reported to be living

in two roomed houses while 55% lived in semi-permanent houses.

Table 1 Socio Demographic Characteristics of children

Characteristic n=384 % Characteristic n=384 %
Child’s age group in months Mother’s monthly income (ksh)

<6 78 20.31 <2,999 212 55.21
6to12 114 29.69 >3,000 172 44.79
13to 18 114 29.69 Mother’s level of education

19to 24 78 20.31 <Primary 138 35.94
Sex Secondary 152 39.58
Female 194 50.51 Tertiary 94 24.48
Male 190 49.48 Father’s level of income (Ksh)

Duration of exclusive BF in months <2,999 238 61.98
<3 24 6.25 >3,000 146 38.02
4t05 124 32.29 Type of housing

6 182 47.40 Semi-permanent 210 54.69
>6 12 3.13 Permanent 174 45.31
Still BF 42 10.94 Monthly Rent amount (Ksh)

When child stopped BF in months None 126 32.81
<6 82 6.25 <3000 174 45.31
6to12 66 17.19 >3001 84 21.88
13to0 18 42 10.94 Size of housing

19to 24 14 3.65 Single 132 34.38
Still BF 180 46.68 Double 160 41.67
Mother’s marital status 23 rooms 92 23.96
Single/ divorce/widow 122 31.77

Married 262 68.23

Ksh = Kenyan Shillings (I USD==Ksh 100)

Figure 1 revealed that a total of 23% and 30% of the children were underweight and overweight

respectively with 31% of children aged less than 6 being underweight while 32% of those aged



between 6 and 12 months being overweight. It also revealed that as children grew, their weight

compared to their age increased.
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Figure 1 Prevalence of undernutrition and overnutrition among children in Kisumu County

Figure 2 revealed only 31% and 84% of children consumed diets that were rich in iron and vitamin

A sources respectively while 90% consumed diet that was adequate in carbohydrate sources.

m CHO = protein = fat iron = Vitamin A

Figure 2 Adequacy of nutrient intake among children in Kisumu County



Table 2 showed the factors that were linked to underweight and overweight status among children
aged less than 2 years in Kisumu county. These factors were; child’s duration of exclusive
breastfeeding (p<0.001), time child stopped breastfeeding (p=0.002), mother’s marital status
(p=0.005), mother’s monthly income (p<0.001), amount of rent family pays for housing (p=0.026),
size of housing (p=0.007), intake of fat (p<0.001) and intake of iron (p=0.029).



Table 2 Bivariate analysis on relationship between child stunting and other variables

Characteristic

Nutritional status in % (n=384)

Adequacy of Dietary intake in % (n=384)

% Underweight Overweight CHO Protein Fat Iron VitA
Child’s age group in months
Less than 6 20.31 30.77 23.08 94.87 33.33 71.93 31.58 85.96
6to12 29.69 19.30 31.58 87.72 20.51 64.10 12.82 79.49
13to 18 29.69 22.81 29.82 92.98 33.33 78.95 31.58 78.95
19to 24 20.31 20.51 35.90 84.62 51.28 84.62 48.72 92.31
P value 0.483 0.093 0.001 0.016 <0.001 0.055
Duration of Exclusive Breastfeeding in months; for
Less than 3 6.25 16.67 50.00 100.00 33.33 100.00 33.33 83.33
4t05 32.29 20.97 30.65 90.32 14.52 74.19 12.90 74.19
6 47.40 23.08 29.67 87.91 30.77 69.23 28.57 86.81
More than 6 3.13 0.00 83.33 66.67 66.67 33.33 16.67 83.33
Still BF 10.94 38.10 4.76 100.00 100.00 100.00 100.00 100.00
P value <0.001 0.004 <0.001 <0.001 <0.001 0.001
When child stopped BF in months
<6 6.25 26.83 31.71 95.12 4.88 95.12 4.88 85.37
6to12 17.19 36.36 33.33 93.94 9.09 87.88 6.06 81.82
13to 18 10.94 23.81 28.57 71.43 14.29 61.90 9.52 66.67
19 to 24 3.65 0.00 42 .86 85.71 14.29 42.86 0.00 57.14
Still BF 46.88 17.78 27.78 91.11 63.333 66.67 60.00 90.00
P value 0.013 <0.001 <0.001 <0.001 <0.001 <0.001
Mother’s marital status
Married 68.23 24.59 27.87 93.44 29.51 86.89 26.23 81.97
Single/divorce/widow 31.77 2214 31.30 88.55 36.64 69.47 33.59 84.73
P value 0.756 0.135 0.171 <0.001 0.148 0.493
Mother’s monthly income in Ksh
<2,999 55.21 11.32 31.13 86.79 47.17 66.04 43.40 82.08
>3,000 44.79 37.21 29.07 94.19 18.60 86.05 16.28 86.05




P value

Father’s monthly income in Ksh

<2,999

>3,000

P value

Type of housing
Temporary
Permanent

P value

Amount of rent paid in Ksh
None

<3000

>3001

P value

Size of house family lives
Single

Double

23 rooms

P value
Carbohydrate intake
Adequate
Inadequate

P value

Protein intake
Adequate
Inadequate

P value

Fat intake

Adequate
Inadequate

P value

61.98
38.02

54.69
45.32

32.81
45.31
21.88

34.38
41.67
23.96

90.10
9.90

34.38
65.63

75
25

<0.001

18.49
30.14
0.027

25.71
19.54
0.038

25.40
21.84
21.43
0.593

21.21
21.35
28.26
0.192

24.86
5.26
0.001

22.73
23.02
0.135

28.47
6.25
<0.001

31.09
28.77

33.33
26.44

25.40
31.03
35.71

31.82
26.25
34.78

31.21
21.05

24.24
33.33

26.39
41.67

0.016

91.60
87.67
0.211

96.19
82.76
<0.001

90.48
88.51
92.86
0.540

90.91
91.25
86.96
0.508

100.00
0.00
<0.001

100.00
84.92
<0.001

96.53
70.83
<0.001

<0.001

32.77
36.99
0.399

26.67
43.68
<0.001

26.98
43.68
26.19
0.002

43.94
36.25
17.39
0.000

38.15
0.00
<0.001

100.00
0.00
<0.001

35.42
31.25
0.547

<0.001

72.27
79.45
0.115

87.62
59.77
<0.001

88.89
65.52
73.81
<0.001

72.73
75.00
78.26
0.642

80.35
26.32
<0.001

77.27
73.81
0.457

100.00
0.00
<0.001

<0.001

27.73
36.99
0.058

87.62
59.77
0.010

25.40
40.23
21.43
0.002

40.91
32.50
15.22
<0.001

34.68
0.00
<0.001

89.39
0.79
<0.001

33.33
25.00
0.127

0.293

83.19
84.93
0.653

84.76
82.76
0.595

73.02
88.51
90.48
<0.001

80.30
87.50
82.61
0.234

87.86
47.37
<0.001

100.00
75.00
<0.001

86.11
77.08
0.037



Further analysis on Table 3 shows the factors associated with malnutrition from bivariate analysis
revealed that children whose mothers earned more than Ksh 3,000 per months had 60% (95% CI
2.796 to 12.373) higher relative risks of being underweight compared to those whose mothers were
earning less than Ksh 2,999 per month while families who lived in permanent houses had 50%
(95% CI 0.246 to 1.018) lower risks of their children being underweight compared to those who
lived in temporary houses. It also found that the relative risks of children being overweight was
80% (95% CI 0.814 to 82.94) higher for those aged between 19 to 24 months compared to those
aged less than 6 months; 40% (95% CI 0.217 to 0.833) lower for those living in permanent houses
compared to those living in temporary houses; 20% (95% CI 0.057 to 0.56) lower for those with
inadequate carbohydrate intake compared to those with adequate intake; and 20% (95% CI 1.21 to

5.405) more for those with inadequate iron intake compared to those with adequate intake.



Table 3 Regression analysis

Status of malnutrition /Characteristic RRR p value
Underweight
When child was stopped <6 1
breastfeeding in months 6to 12 0.8262 (0.180 to 3.795) 0.806
13to 18 1.2431 (0.275 to 5.627) 0.778
19to0 24 2.3006 (0.000 to 0.000) 0.995
Still BF 4.1843 (0.728 to 24.061) 0.109
Mother’s monthly income (Ksh) <2,999 1
>3,000 5.882 (2.796 to 12.373) <0.001
Type of house family lives Temporary 1
Permanent 0.500 (0.246 to 1.018) 0.056
Monthly house rent (Ksh) None 1
<3000 1.815 (0.843 to 3.909) 0.128
>3001 0.935 (0.391 to 2.237) 0.879
Carbohydrate intake Adequate 1
Inadequate 0.182 (0.031 to 1.080) 0.061
Fat Intake Adequate 1
Inadequate 0.532 (0.270 to 1.633) 0.270
Normal
Overweight
When child was <6 1
breastfeeding in months 6to12 0.250 (0.077 to 0.815) 0.022
13to 18 0.262 (0.084 to 0.819) 0.021
19 to 24 8.217 (0.814 to 82.940) 0.074
Still BF 0.106 (0.016 to 0.691) 0.019
Mother’s monthly income (Ksh) <2,999 1
>3,000 1.412(0.726 to 2.748) 0.310
Type of house family lives Temporary 1
Permanent 0.425 (0.217 to 0.833) 0.013
Monthly house rent (Ksh) None 1
<3000 1.345 (0.395 to 2.660) 0.395
>3001 1.311 (0.612 t0 2.811) 0.486
Carbohydrate intake Adequate 1
Inadequate 0.179 (0.057 to 0.560) 0.003
Fat intake Adequate 1
Inadequate 2.558 (1.210 to 5.405) 0.014

RRR = Relative Risk Ratio
Ksh = Kenyan Shillings (I USD==Ksh 100)
p=0.05



Discussion

This study found that a total of 23% and 30% of children in Kisumu were underweight and
overweight respectively. These results were higher compared to the national prevalence from the
KDHS 2014 report that reported 11% for underweight and 4% for overweight among children in
Kenya. The same survey report revealed that 7% and 4% of children in Kisumu county were
underweight and overweight respectively, results that highly varied with those of this study (17).
The higher prevalence in overweight among children in this study could be attributed to children
feeding on high calorie diets and being involved in less activities with long periods on the screens
and electronics. This predisposes them to weight gain at an early age. High poverty levels and
house hold food insecurity situations in Kisumu County could still have contributed to the higher
prevalence in underweight status among children (24). It was further revealed that children aged
less than 6 months recorded the highest prevalence of underweight at 31% compared to children
in other age groups. Breastmilk is the gold standard for infant feeding because of its unmatched
benefits. It has a perfect mix of all key nutrients essential for growth and development, is easily
digested, has adequate antibodies that protect the infant against diseases, infections and episodes
of diarrhea thus reducing chances of hospitalizations (25). UNICEF recommends that all children
be exclusively breastfed for the first six months of life but only 61% of Kenyan children were
exclusively breastfed with 63% being from Kisumu county while in this study only 47% of
children were exclusively breastfed for six months and 32% were introduced to complementary
feeds when they were aged between 4 and 5 months. It was also found that 6% of children in this
study were exclusively breastfed for the first 3 months of life. According to KDHS 2014, 58%
were introduced to complementary at an early age of 4 to 5 months (26-29). Early cessation of
exclusive breastfeeding in poor settings like in Kisumu County has been promoted by the high
prevalence of HIV; and demographic factors like parental education and socio cultural practices
and high poverty levels (30). Mixed feeding at an early age is usually discouraged because it
exposes children to malnutrition and that more often, the complementary feeds introduced are
usually of low quality nutritionally, insufficient in form of quality and the amount in relation to
child’s needs; and the environment for preparation might not even be fit hygienically (31). At early
age also, most infants have started exploring the environment around them and may be exposed to
other contaminants like soil and dirty toys that further predisposes them to other diseases leading

to malnutrition (32). In this study, mothers’ monthly income was found to be related to child’s



underweight status. In most household’s mothers’ income is spread to cater for most household
expenses with little left to cater for the nutritional needs of the family members including those of
young children. This study agreed with other surveys that were done in Guinea (33) and in Nigeria

(34).

A trend in overweight status according to age groups revealed that as children grew, the rate of
overweight increased. Culturally, communities have perceived overweight and obese children as
those that are healthy and are being taken care off well by their parents. With this in mind, parents
tend to feed them with lots of unhealthy foods as they grow so that they can fulfil the community
expectations and this diet if combined with less activity levels, children tend to be overweight and
become vulnerable to non-communicable disease later in life (35). Young overweight children at
times are overfed since their parents think that food is never enough for them while in some
communities, grandparents view them as a sign of their success and they recover easily from
illnesses (35, 36). It was found that the time when child stopped breastfeeding, type house family
lived; and intake of carbohydrate and fat were associated with child overweight status. The
importance of breastmilk among children is well documented with evidence showing that
breastmilk has a protective effect on childhood overweight (37). Children who were never or
breastfeed for a shorter duration were likely to be overweight and obese compared to those who
were exclusively breastfed and continued with breastmilk until they were two years and beyond
(38). Children living in permanent houses had higher risks of being overweight because of better
living conditions and this concurs with a study that was done in Turkey (39). Children from such
homes engage in less physical activities, and watch more TV screens and can easily access to diets
that have lots of fats and carbohydrates. These nutrients predispose individuals to overweight even

at an early age

This study showed that even though 90% of children consumed diets that were adequate in
Carbohydrate, only 31% and 34% consumed foods that were rich in iron and protein sources. In
the recent past, African countries have increasingly substituted their diets with westernized diets
that are usually characterized by micronutrient deficiencies and low in nutrients (40) and
abandoned their own their own indigenous foods that were beneficial to health and enhanced
household food security because of their nutrient density and dietary diversity characteristics (41,
42). Continued consumption of low-dense foods has increased the risk of malnutrition as shown

in this study. Because of the high poverty levels and many family members in counties like Kisumu



county, most households will tend consume foods that are high in carbohydrate content because
they are easily available and affordable; and these patterns of consumption will tend to deny family
members key nutrients like iron that are beneficial to health. Animal foods that majorly provide
micronutrients like iron mostly expensive and not readily available in most of these poor settings

(43).

Conclusions

The three forms of malnutrition are public health issues that need Kenyan government attention.
The study revealed a high prevalence of childhood underweight at 23% and overweight at 30%.
Only 31% consumed diets rich in iron sources. Mothers’ monthly income, houses where children
lived and micronutrient intake were linked to nutritional status of children. Nutrition-sensitive
interventions and policies that target children aged less than two years need to be formulated and
implemented for timely prevention of these burden of malnutrition among children in Kenya.
Further research is recommended to investigate the factors associated with the triple burden of

malnutrition among children in developing countries.
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Figure 1

Prevalence of undernutrition and overnutrition among children in Kisumu County
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Figure 2

Adequacy of nutrient intake among children in Kisumu County



