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ABSTRACT
Background/Aim: School-age is a critical period during which adequate nutrition is considered an
important factor that affects learning capabilities. There is an emergence of the dual burden of
malnutrition among children in urban setups like Nairobi and yet there is limited information on the
effect of these on school performance. Research has shown that nutritional status affects children’s
development. The purpose of this study was to investigate the relationship between nutritional status
on school performance among children in upper primary in selected public schools in Nairobi County,
Kenya.
Methods: This was a cross-sectional analytical study. The study comprised of randomly selected 256
children from public schools within Nairobi County.
Results: The study confirmed that there is concurrent dual burden of malnutrition among adolescent
school children in Nairobi County; (8.6% were overweight while 9% were undernourished). Children
with higher Z-scores/ BMI were found to be more likely to be inactive during field games and they
preferred sitting in the field during physical activities (P ≤ 0.05). Children within normal weight for
their age showed higher chances of performing well in classroom activities such as completion of
assignments (P ≤ 0.05). However, the study showed no correlation between nutritional status and
attendance.
Conclusion: Children’s nutritional status influences their school performance in extra-curriculum
activities namely; filed games and school clubs as well as completion of homework assignments.
Keywords: Nutritional status, school performance, extra-curriculum activities, classroom activities,
attendance.

INTRODUCTION
Good childhood nutrition is an
important component of health and
development. [1,2] This is so because
nutrition has been shown to have a critical
role in growth and development. [3] Many
children do not fully benefit from school
experiences. They have low level activity,
concentrate less in class and do not perform
optimally in school. [4] Moreover, the
children are poorly prepared for schooling,

have little motivation and poor learning
capabilities. Nutrition is one of the many
factors that potentially influence a child’s
development besides genetic, socioeconomic, environmental and behavioural
factors. [5] Under-nourished children are
vulnerable to diseases while overweight and
obese children are at risk of serious health
consequences such heart disease. [3] These
nutritional inadequacies influence children’s
health and put them at a higher risk of
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contracting chronic diseases in adulthood. [6]
Dietary practices that influence the
nutritional status of school-aged children are
more likely to impact on their school
performance. [7] Studies conducted in most
developing
countries
reveal
that
malnutrition (underweight, overweight) is
common among school going children. [1,2,8
,9]
Nonetheless, majority of these studies
have focused primarily on nutritional status
of school-children as general surveys
without correlating the findings to
children’s school performance. [10-12] At the
same time, most studies in this field have
mainly focused on underweight children
while ignoring overweight/ obese children
and the emergence of dual malnutrition
among the urban population. [2,3,11]
Additionally, the studies have mainly
focused
on
academic
achievement
(measured mostly by examinations) while
ignoring other aspects of performance such
as school attendance and involvement in
extra-curriculum activities which are
equally important. [13] This study was
therefore conducted to assess the
relationship between nutritional status and
children’s school performance in Nairobi
County.
MATERIALS AND METHODS
This was a non-experimental crosssectional analytical study that used both
quantitative and qualitative methods of data
collection.
Study Population
The study population comprised of
256 children in public upper primary
schools within Nairobi County. These
children are at a period of rapid growth
where nutritional needs increase due to
heightened growth rate and changes in body
composition associated with puberty. [14]
Upper primary in Kenya consists of pupils
from class 4 to class 8 aged between 11-15
years. [15] At this age, the children have
attained formal operational abilities and
may be able to comprehend the research. [16]
Respondents were identified and recruited at
the different schools within the county. A

mixed study design was used consisting of
both structured and semi structured
questionnaires
Nutritional Status
The height and weight of each pupil
was
measured
and
anthropometric
measurements BMI for age and Z-scores
were used to assess the children’s nutritional
status.
School Performance
School performance was measured
in three main categories which included;
involvement in classroom activities
(completion
of
class
assignments,
participation in class and volunteering to
take up class activities), involvement in
extra-curriculum activities; (games, school
clubs and field activities) and school
attendance (punctuality when reporting to
school, absenteeism, punishment as a result
of being
late). This information was
generated using a researcher designed 5point likert questionnaire.
Statistical Analysis
Data was entered and verified. BMI
was calculated as kg/m². Then, BMI-forAge (Z-scores) was calculated using WHO
Anthropometric Plus which is a gender
specific analytical tool for measuring BMIfor-age Z-scores (BAZ) for children aged 519 years. Furthermore, all data on
nutritional status and school performance
was entered into the software SPSS version
20 and analyzed. After statistical testing, the
relationship between the pupil’s nutritional
status and school performance was
determined using Pearson’s product moment
correlation while chi square was used to
compare differences. [17-19]
Ethical Consideration
Authority to conduct the research
was obtained from the National Council for
Science Technology and Innovation
(NACOSTI) and from the Nairobi City
Council Education Department. Ethical
clearance was also obtained from the Ethical
Review Committee of Kenyatta University.
Moreover, informed consent was obtained
from children’s parents through a
permission slip before data was collected.
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The respondents were also reassured of their
confidentiality and anonymity.
RESULTS
Socio-Demographic
and
Economic
Characteristics of the Respondents
Of the study population, 55.5% were
male while 44.5% female. The survey data
of this study revealed that most of the
children’s parents had secondary education
(34%), while very few never went to school
(2%). Moreover, a vast majority of the
respondents (92%) lived in houses whose
wall material was made of stone, 6% whose
wall material was iron sheets while 1% of
the respondents lived in grass thatched
houses. The majority of respondents said
they lived in 2 roomed houses (43.4%),
while 23% revealed that they resided in
more than 4 roomed houses and (19%) lived
in one-room house. This study considered
six assets as a measure of socio-economic
position (Fridge, television, radio, computer,
mobile phone and vehicle). The scale used
was classified into quintiles based on
percentage of assets owned. Ownership of
24% was classified as lower socio-economic

class, 25% to 49% as lower upper, 50% as
middle, 51 to 74% as upper lower and 75 to
100% as upper class. [20] The highest
numbers of assets were considered as upper
socio-economic status. [21] It was noted that
the number of assets decreased with socioeconomic status. Majority of the children’s
households were either lower upper or
middle class.
Children’s Nutritional Status
Nutritional status was based on BMI
for age which was computed for each child
and compared against the WHO reference
standards for girls and boys.[19] The survey
data revealed that majority (84%) of the
children were of normal BMI (Z-score of
between -1 to 1 SD) with a higher
proportion (88%) of male children in this
category than female (80%). The findings
also showed that 9% of the children were
under-nourished with approximately 2%
being severely underweight (Table 1).
Regarding over nutrition, more girls
(13.2%) were overweight (Z-score of ≥
2SD) than (4.9%) boys. The mean BMI for
age was higher for girls (18.2 ± 2.8) than
boys (17.7 ± 2.3) (Table 2).

Table 1: Nutritional status of children by sex
Nutrition status
Male (n=142) Female (n=114)
Severely underweight (SD<= -3.0)
4
1
2.8%
0.9%
Underweight (SD<= -2.0)
10
8
7.0%
7.0%
Normal (SD -1.0 - 1.0)
125
91
88.0%
79.8%
Overweight (SD>=2.0)
7
15
4.9%
13.2%
Table 2: The mean BMI for Age and Z-scores for children
Sex
BMI for Age Z-scores
Male (n=142)
17.7 ± 2.3
-0.042 ± 1.06
Female (n=114) 18.2 ± 2.8
0.132 ± 1.17
Total (n=256)
17.9 ± 2.6
0.035 ± 1.11

Children’s School Performance
For children’s school performance, a
5-point likert scale questionnaire was used
to capture pupil’s responses. The responses
were scored based on whether they were
positive or negative in terms of
involvement. 63% of the pupils were
considered to be highly involved in extracurricular activities and participation in after
school games (46%) (Table 3) A few

Total (n=256)
5
2.0%
18
7.0%
216
84.4%
22
8.6%

children (25%) reported that they loved
sitting in the field during games. However,
approximately 31% reported that they hate
involvement in field activities.
With regard to involvement in
classroom activities, about 67.6% of the
pupils reported that they volunteered to
undertake classroom activities while (23%)
reported that they rarely or never
volunteered in class (Table 3). Most pupils
(66%) reported that they responded to
questions in class while (18.4%) answered
that they rarely or never participated in
responding to questions in class. Majority
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(68.4%) of the pupils reported that they
completed assignments in time with (65.7%)
agreeing that their class performance was
good. Less than half (48.8%) of the pupils
stated that they enjoyed undertaking class

work while a few (21.5%) were moderately
involved as they only enjoyed undertaking
class work sometimes. 29.7% of the pupils
stated that they rarely or never enjoyed class
work.

Table 3: Pupils responses to questions on school performance
School Performance
Always Often Sometimes Rarely
Involvement in extra-curricular activities
I’m involved in extra-curricular activities
15.2%
48.4%
13.4%
23.0%
I participate in after school games/clubs
9.8%
36.3%
14.5%
37.9%
I hate involvement in field activities
8.2%
22.7%
11.7%
42.2%
I love sitting in the field during games
9.0%
16.4%
9.0%
39.1%
Involvement in classroom activities
I volunteer to take activities in class
36.7%
30.9%
9.4%
15.2%
I respond to questions in class
29.7%
36.3%
15.6%
13.7%
I complete assignments in time
28.9%
39.5%
18.0%
9.8%
I have good class performance
13.7%
52.0%
19.9%
7.4%
I enjoy undertaking class work
23.0%
25.8%
21.5%
18.8%
School attendance
I’m punctual to school
30.1%
43.0%
14.5%
7.0%
I always remain in school till end of day
37.1%
34.8%
7.4%
12.1%
I’m regularly punished for absenteeism
5.5%
10.2%
8.6%
35.2%
I’m regularly punished for running away from school
7.0%
4.3%
6.3%
28.9%

Relationship between Nutritional Status
and School Performance of Children
The relationship between nutrition
status in terms of BMI for Age and Z-scores
and school performance was determined
using Pearsons. The BMI-for-age was
positively correlated (rs=0.196) with
completion of assignments in time among
boys (Table 4). This implies that boys with
higher BMI-for-age were more likely to
complete their assignments in time. A weak
inverse correlation (rs=-0.194) was observed

Never

Totals

0.0%
1.6%
15.2%
26.6%

100%
100%
100%
100%

7.8%
4.7%
3.9%
7.0%
10.9%

100%
100%
100%
100%
100%

5.5%
8.6%
40.6%
53.5%

100%
100%
100%
100%

between the overall involvement in extracurricular activities and the nutrition status
of girls. Girls who were never late for
school had lower z-scores and BMI-for-age;
being never late to school was negatively
correlated (rs=-0.193 and -0.198) with the
nutrition status based on z-score and BMIfor-age respectively. The overall class
attendance of children was directly
correlated (rs=0.189, p=0.002) with good
class performance.

Table 4: Relationship between Nutritional Status and School Performance of children
Boys (N=142)
Girls (n=114)
Z-scores
BMI-for-Age
Z-scores
BMI-for-Age
rs
P value
rs
P value
rs
P value
rs
P value
Involvement in extra-curricular activities
-0.017
0.841
0.065
0.44
0.016
0.867
0.074
0.433
Participation in after school games
0.01
0.906
0.067
0.428
-0.12
0.203
-0.093
0.323
Hate involvement in field activities
0.11
0.191
-0.043
0.611
0.077
0.415
0.125
0.184
Love sitting in the field during games and avoid
0.124
0.14
0.035
0.684
0.174
0.065
0.174
0.064
involvement
Volunteer to take activities in class
0.059
0.486
0.028
0.738
0.024
0.802
-0.064
0.5
Respond to questions in class
0.111
0.189
0.142
0.091
-0.05
0.601
-0.043
0.652
Complete assignments in time
0.162
0.055
.196*
0.02
0.061
0.516
0.048
0.614
Good class performance
-0.046
0.59
-0.104
0.22
-0.104
0.269
-0.086
0.364
Enjoy undertaking my class work
0.038
0.657
0.018
0.836
-0.081
0.394
-0.045
0.634
Attend school every day
-0.098
0.244
-0.029
0.735
-0.034
0.717
0.115
0.224
Never late to school
0.019
0.823
-0.028
0.743
-.193*
0.04
-.198*
0.034
Always remain in school till end of day
-0.047
0.581
-0.064
0.446
0.008
0.932
0.051
0.592
Have been punished for absenteeism
0.062
0.462
0.007
0.93
0.015
0.878
0.001
0.99
Punished for running away from school
0.025
0.769
0.034
0.686
-0.054
0.567
-0.064
0.502
Overall involvement in extracurricular activities
-0.113
0.181
0.026
0.756
-.194*
0.039
-0.174
0.065
Overall class performance
0.111
0.187
0.11
0.191
-0.042
0.659
-0.045
0.637
Overall class attendance
-0.039
0.645
-0.032
0.708
-0.048
0.613
0.036
0.707
Overall school performance
0.007
0.936
0.072
0.398
-0.139
0.141
-0.096
0.31
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A higher proportion (32%) of boys
was highly involved in extra-curricular
activities as compared to girls (25%). This
difference was statistically significant (X2
(2, n=256) =9.453 P=0.009). The percentage

of pupils who had a good class attendance
and performance was higher among girls
than boys; however the difference was not
significant (Table 5).

Table 5: Comparison of overall performance of girls and boys
Boys (n=142) Girls (n=114)
Chi-Square Test
Performance aspect
n
%
n
%
X2
df P value
Overall involvement in extracurricular activities
High
46
32.4
28
24.6
9.453**
2
0.009
Average
74
52.1
50
43.9
Low
22
15.5
36
31.6
Overall class attendance
Good
43
30.3
41
36.0
1.089
2
0.580
Average
68
47.9
48
42.1
Poor
31
21.8
25
21.9
Overall performance in class
Good
28
19.7
33
28.9
4.157
2
0.125
Average
92
64.8
60
52.6
Poor
22
15.5
21
18.4
Overall school performance
Good
23
16.2
18
15.8
0.187
2
0.911
Average
71
50.0
60
52.6
Poor
48
33.8
36
31.6
Involvement in extra-curricular activities was significantly associated with nutrition status of pupils (X2 (4, n=256) =9.11.235,P=0.024).
Table 6: Association between performance and nutrition status of pupils
Nutrition Status
Underweight
Normal
Overweight
(≤ -2)SD
( -1 – 1 SD)
(S≥2SD)
N
%
n
%
n
%
Overall involvement in extracurricular activities
High
10
13.5
59
79.7
5
6.8
Average
5
4.0
111 89.5
8
6.5
Low
3
5.2
46
79.3
9
15.5
Overall class attendance
Good
9
10.7
67
79.8
8
9.5
Average
6
5.2
100 86.2
10
8.6
Poor
3
5.4
49
87.5
4
7.1
Overall performance in class
Good
2
3.3
51
83.6
8
13.1
Average
13
8.6
131 86.2
8
5.3
Poor
3
7.0
34
79.1
6
14.0
Overall school performance
Good
3
7.3
35
85.4
3
7.3
Average
12
9.2
108 82.4
11
8.4
Poor
3
3.6
73
86.9
8
9.5
Note: *Significant at P≤0.05

Normal weight range was associated
with better performance in all the three
variables of school performance (Table
6).Overweight and underweight children
had poor overall performance based on poor
performance in class room activities, extracurriculum activities and school attendance.
DISCUSSIONS
Nutritional status is an important
factor in the performance of school going
children. Numerous studies have shown the
effect that malnutrition has on the cognitive
development. Chronic under nutrition
results in low performance levels, especially
for school going children. In order to
achieve the full educational potential,
optimal nutrition and good health are

Chi-square
X2
11.235*

df
4

P value
0.024

2.958

4

0.565

6.779

4

0.148

2.819

4

0.631

required [22]. Nutrition affects the learning
ability and intellectual development of
children. Researchers have reported a
significant
correlation
between
the
nutritional status of the school going
children and their school performance and
cognitive tests. [20,21] Regarding nutritional
status of children, these findings concur to
some extent with national findings which
indicate that underweight prevalence in
urban children is at 7% while overweight
among children is at 5.7% and rising. [1]
Similarly, the study found that the double
burden of malnutrition which comprises of
under and over nutrition occurring
simultaneously was a reality in Nairobi
County as other studies have also found.
[10,11]
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The mean BMI for age was higher
for girls (18.2 ± 2.8) than boys (17.7 ± 2.3)
(Table 2). The WHO Z-scores also showed
that the mean for boys was lower than for
girls but still within the recommended
median range. The findings are relatable to a
study on overweight and obesity among
public and private primary school children
in Nairobi. The study found that the
prevalence of overweight and obesity was
higher among girls (19%) than boys (16%),
which was indicative of a public health
problem. [10] Both studies show a trend of
increasing
overweight/obesity
within
Nairobi County.
Moreover, the findings of this study
showed that the percentage of underweight
children (7%) is similar to that by another
study [1] which reported a comparable figure
for children in an urban area like Nairobi.
This shows concern that the nutritional
status of the school going children still
requires concerted efforts.
Further, the study explored the effect
of under-nutrition and over-nutrition on the
performance of school going children.
There was correlation between BMI for Age
and classroom performance in particular
pupils’ completion of school assignment in
time (Table 3). This implies that the higher
the BMI for Age, the higher the chances of a
pupil completing assignments in time. There
was also a correlation between BMI for Age
with inactivity during field games. The
children/pupils who reported that they loved
sitting in the field during games had higher
Z-scores (meaning that there nutrition status
was inclining towards overweight and this
was observed especially for girls as they
were found to be more prone to being
overweight.).This can be attributed to the
growth of the fast-food industry and busy
lifestyles whereby children are consuming
more empty calories on a daily basis. [22,23]
Children who are overweight perform less
well compared to those with normal weight
in relation to physical performance as well
as overall school performance. [23,24]

Limitation of the study
Confounding factors of this study
such as intelligence quotient (IQ) and
physical
disabilities/handicaps
were
considered as limitations as they were not
examined in the study yet they may affect
children’s performance.
CONCLUSION
The
findings
showed
that
malnutrition (under and over nutrition) coexist among school going children within
Nairobi County. They also showed that
children’s nutritional status influenced their
school performance (involvement in class
activities, involvement in extra-curriculum
activities and school attendance). The study
further revealed that boys with higher BMIfor-age were more likely to complete their
assignments in time. Additionally, low
involvement in extra-curricular activities
was associated with overweight among
pupils. Particularly, girls who did not
participate in extra-curricular activities were
at risk of being overweight. Both
underweight and overweight children are
more likely to have poor school
performance. Based on this, public
awareness campaigns are paramount and
nutrition education to create sensitization on
the need to maintain children’s nutritional
status within normal ranges for purposes of
their well being as well as their overall
school performance. Information on the link
between nutritional status and school
performance should therefore be used as a
strategy to improve dietary practices among
school-children.
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