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ABSTRACT
Background: childhood obesity is a major and emerging public health problem in developed and
developing countries respectively. Associated risk factors are not well established in developing
countries such as Zimbabwe and this information is essential for tailored intervention development.
This study aimed to identify prominent risk factors for obesity and overfat among primary school
children of Mashonaland West Province in Zimbabwe.
Methods: A school based cross sectional study was conducted using a multi-stage random cluster
sampling approach (30x30). Overweight/ obese was defined using international obesity task force
(IOTF) classification by Cole 2000 reference (BMI for age >85th -100th centile), and overfatness
/obese (>85th centile, McCarthy reference) as outcomes. Bivariate and multivariable logistic
regression was employed to identify risk factors for overfat/obese classification.
Results: A total of 974 participants were enrolled. After multivariable adjustment, age and gender
were not statistically associated with risk of obesity or over fat. Children in schools in rural areas were
significantly less likely to be obese/overfat with significant heterogeneity across the districts within
the province. Other prominent risk factors that were identified from the multivariable analyses were
higher household SES and when one of the parents had diabetes mellitus. Children with unemployed
fathers or father with lower education status were at lower risk of obesity/overfat.
Conclusion: This study has identified prominent high risk determinants of obesity/overfat among
primary school children in Zimbabwe. More aggressive interventions should be tailored and targeted
to the most affected urban areas within high risk districts. Health education and promotion
interventions must target parents with diabetes mellitus to break the parent-child cycle.
Keywords: school children, obesity, risk factors, Zimbabwe

INTRODUCTION
Childhood obesity has been found to
be a major public health problem especially
in both developed and developing countries.
Its impact is being felt by the increase of
NCD’s morbidity and mortality in adult
populations. [1,2] This scenario has
contributed to a drastic increase of
metabolic syndrome conditions of which
obesity is the major risk factor both children
and adults. [2] Recent research have

demonstrated that diabetes mellitus,
cardiovascular
diseases,
stroke,
hypertension, osteoarthritis, respiratory
disorders, hyperlipidemia, and certain
cancers begin in childhood, of which
obesity is a major risk factor. [3-5]
Furthermore childhood obesity appears to
continue into adulthood in 70% of the cases.
[6-11]
These conditions lead to impaired
quality of life for a prolonged period and
contribute to premature mortality. [12] The
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World Health Organization (WHO)
estimated that globally in 2010, overweight
children under the age of five was estimated
to be over 43 million and almost 35million
(81.4%) of these were living in developing
countries mainly in urban setting. [13,14]
Obesity is a complex and
multifactorial condition caused by multiple
factors. [15-17] Children with a sedentary
lifestyle, being a girl, born overweight and
from a family with low income or low
educational attainment of parents were
found to be more at risk to be obese in
adulthood. [18-20] Ethnicity of being an
African child has been found to be an
independent risk factor of childhood obesity
as compared to Asian and white/European.
[19]
These factors have been implicated to
individual energy balance due to exposure
to high caloric western diet and refined fast
food including sedentary lifestyle. [17,21-24]
To the best of our knowledge, few
studies have been conducted to identify
prominent local risk factors of childhood
obesity among primary school children in
developing countries such as Zimbabwe.
Furthermore risk factor heterogeneity across
geographic and SES strata further
compound this problem within developing
countries. There is growing evidence that
childhood obesity can be more effectively
averted by interventions compared to adults,
thus interventions aiming at modifying risk
factors to reduce/prevent childhood obesity
in developing settings should be considered.
[25]

The prevalence of overfat/obese has
been found to be increasing among primary
school children in Mashonaland West
province in Zimbabwe [26] but modifiable
risk factors for overfat/obesity has not been
examined to our knowledge. An essential
step in the prevention and control of
childhood overfat/obese is the identification
of locally relevant modifiable risk factors.
Understanding the fundamental pathways to
childhood obesity will assist in the
development of efficient polices and
effective preventive interventions against
child obesity. This study thus aimed to

identify prominent risk factors for
overfat/obesity among primary school
children in Mashonaland West Province in
Zimbabwe.
METHODS
Study setting and sample
A school based cross sectional study
was conducted among school- going
children aged 6 to 12years in Mashonaland
west Province of Zimbabwe with seven
administrative Districts. The Provincial
town is Chinhoyi and it has an area of
approximately 57 441 Km2. The Province
has a population of 1 449 938 of which 65%
of the population resides in the rural areas.
The Provincial Primary school enrolment is
at 310 308 composed of 157 867 males and
152 441 females. The Province has a total of
707 primary schools both government and
private schools. Data was collected during
the month of September 2015.
Multi stage cluster sampling was
under taken to get a representative sample
of primary school children aged 6 to 12
years across the province. The first stage of
sampling schools was selected with
probability proportional to size (PPS) across
the five districts within the province. Thirty
primary schools from the five strata were
having 238 931 primary school children
aged 6-12 years.
A sample size of 900 children was
required based on the traditional 30x30
cluster survey design which is proposed by
WHO for acute malnutrition surveys. [27,28]
It assumes a design effect of 2 and it
estimates prevalence with ±5% precision at
95% confidence interval width of
10%.Assuming a response rate of 90% the
total sample size was increased to 990.
Within each selected school, children were
randomly selected from each class register
and all children selected were invited to
participate into the study. A total of 974
children were recruited i.e. a response rate
of 98%. One grade seven class from Karoi
School was excluded as the consent forms
were issued to children who were perceived
to be obese only.
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Data collection
All data were entered using Epidata version
3.1 software [29] with built in validation
checks.
Anthropometric measurements
Anthropometric measurements were
conducted by trained nurses, environmental
health technicians and a physiotherapist
during the morning break and afternoon
lunch time. The participants’ height, weight,
MUAC,
waist
circumference,
hip
circumference and % body fat were taken
while observing standard precautions. [30,31]
Overweight/obese was defined in the
present study using IOTF classification by
Cole 2000 reference where BMI for age
percentiles were normal weight, included
who were underweight and healthy weight
at BMI for age of below 84.9th percentile,
overweight BMI for age of 85th -94.9th
percentile and obese at BMI for age
between 95th -100th percentile. [32]
Overfat was described using
McCarthy 2006 body fat reference curves
for school children and bio impedance
(TANITA SC240MA) analysis scale was
used. Over fatness in this study was defined
using cut-offs for excess fatness that were
age and sex specific and defined as 85th
percentile of body fat % between 19.522.7% as overfat for males and 23-25.2% as
overfat for females respectively from
McCarthy reference 2006. [33] The
descriptive statistics for body fat are
classified Normal, overfat and obese;
Normal includes individuals who were
either under fat or healthy.
The agreement of the methods used
on BMI for age percentiles (IOTF Cole,
2000) and overfat (McCarthy, 2006) was
evaluated by Kappa (K) statistic and the
agreement was very high at 86.55%
[expected agreement = 73.29 % at p<0.001].
Socio-demographic information
A structured questionnaire was used
to collect socio-demographic and detailed
risk
factor
information
from
the
participating school children. This was

administered by trained research assistants.
The following information was collected for
example: age group, gender, district,
location, religion, educational/occupational
status of parents or guardians, socioeconomic status, number of siblings and
parental diabetes status.
Statistical Analysis
All
statistical
analysis
were
[34]
performed using STATA 13.0.
Survey
weights were incorporated into the analysis
given the complex multistage sampling
design. Association between the outcome
variables association with both BMI for age
by (IOTF) and over fatness by (McCarthy,
2006) and categorical variables were
compared using a survey weight chi-square
(χ2) test or Fisher’s exact test. Odds ratios
OR and their 95% confidence interval (CI)
were
estimated
in
Bivariate
and
multivariable analyses to investigate all
potential risk factors of childhood obesity.
An adjusted p-value of <0.05 was deemed
statistically significant.
Ethics
Ethical clearance was approved by
the biomedical research ethics committee,
University of KwaZulu Natal (BE074/15)
and medical research council of Zimbabwe
(MRCZ\A\1972). Written informed consent
was obtained from parents or guardians
including written authority from the
ministry of primary and secondary
education and each participating school
head. Assent was also obtained from the
participants.
Confidentiality of information was
adhered to by using unique identification
numbers on the data collection tools.
Questionnaires after each field visit were
locked in a cabinet at the Provincial medical
officers’ offices and were accessible to the
researchers only.
RESULTS
A total of 974 children participated
in
this
cross-sectional
study
and
anthropometric measurements taken. [26] The
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average age of participants was 10 years
with a median age of 9 years (range 6-12
years). All were of the black African

Zimbabweans nationality, and the gender
distribution was 463 (48%) males and
511(52%) females.

Table (1) Descriptive characteristics of overweight/obese and overfat/obese study of school children, as defined by IOTF Cole, 2000 BMIfor –age reference and McCarthy 2006 body fat reference [32,33]
Characteristics: n=974
(% i)

Age group

Total
(N=974) ii

Normal
(N=840)

Overweig
ht (N=59)

Obese
(N=75)

pvalue

Normal
(N=815)

Overfat
(N=75)

Obese
(N=84)

pvalue

6 years

19
(1.95)
246
(25.26)
709
(72.79)
463
(47.54)
511
(52.46)
164
(16.84)
452
(46.41)
99
(10.16)
99
(10.16)
160
(16.43)
538
(55.24)
436
(44.76)
40
(4.11)
85
(8.73)
265
(27.21)
18
(1.85)
295
(30.29)
271
(27.82)
35
(3.59)
144
(14.78)
665
(68.28)
111
(11.4)
231
(23.72)
228
(23.41)
136
(13.96)
360
(36.96)
23
(2.36)
53
(5.44)
683
(70.12)
165
(16.94)
50 (5.13)
486
(49.9)
313
(32.14)

14
(73.68)
200
(81.3)
626
(88.29)
402
(86.83)
438
(85.71)
163
(99.39)
365
(80.75)
83
(83.84)
82
(82.83)
147
(91.88)
426
(79.18)
414
(94.95)
36 (90)

3
(15.79)
18
(7.32)
38
(5.36)
27
(5.83)
32
(6.26)
0 (0)

2
(10.53)
28
(11.38)
45
(6.35)
34
(7.34)
41
(8.02)
1
(0.61)
49
(10.84)
7
(7.07)
9
(9.09)
9
(5.63)
70
(13.01)
5
(1.15)
0 (0)

0.013

17
(89.47)
185
(75.2)
613
(86.46)
399
(86.18)
416
(81.41)
156
(95.12)
367
(81.19)
89 (89.9)

1 (5.26)

1 (5.26)

0.001

26
(10.57)
48
(6.77)
33
(7.13)
42
(8.22)
7 (4.27)

35
(14.23)
48
(6.77)
31 (6.7)

0.089

25
(5.53)
6 (6.06)

60
(13.27)
4 (4.04)

80
(80.81)
123
(76.88)
412
(76.58)
403
(92.43)
37 (92.5)

12
(12.12)
25
(15.63)
52
(9.67)
23(5.28
)
3 (7.5)

7 (7.07)

68 (80)

7 (8.24)

217
(81.89)
10
(55.56)
265
(89.83)
218
(80.44)
31
(88.57)
126
(87.5)
566
(85.11)
73
(65.77)
172
(74.46)
194
(85.09)
123
(90.44)
307
(85.28)
17
(73.91)
49
(92.45)
584
(85.51)
123
(74.55)
42 (84)
375
(77.16)
279
(89.14)

21
(7.92)
1 (5.56)

10
(11.76)
27
(10.19)
7
(38.89)
16
(5.42)
24
(8.86)
2 (5.71)

10-12 years
Male
Female
District

Hurungwe
Makonde
MhondoroNgezi
Sanyati
Zvimba

Location

Urban
Rural

Religion

None
Catholic
Protestant
Traditional
Apostolic
Pentecostal

Mother’s education

None
Primary
Secondary
Tertiary

Mother Occupation

Formally
employed
Self
employed
Unemployed
House wife

Father Educational
level

None
Primary
Secondary
Tertiary

Father Occupation

Overfat defined from bioelectrical
impedance with the McCarthy reference

Category

7-9 years

Gender

Overweight defined from BMI with IOTF
reference

Died
Formally
employed
Self
employed

71
(83.53)
221
(83.4)
13
(72.22)
270
(91.53)
229
(84.5)
32
(91.43)
130
(90.28)
583
(87.67)
76
(68.47)
182
(78.79)
204
(89.47)
128
(94.12)
307
(85.28)
20
(86.96)
52
(98.11)
604
(88.43)
125
(75.76)
39 (78)
401
(82.51)
276
(88.18)

38
(8.41)
9
(9.09)
8
(8.08)
4
(2.5)
42
(7.81)
17
(3.9)
4
(10)
5
(5.88)
15
(5.66)
1
(5.56)
15
(5.08)
19
(7.01)
1
(2.86)
7
(4.86)
41
(6.17)
10
(9.01)
18
(7.79)
13
(5.7)
3
(2.21)
25
(6.94)
0 (0)
1
(1.89)
38
(5.56)
15
(9.09)
5 (10)
36
(7.41)
17
(5.43)

9
(10.59)
29
(10.94)
4
(22.22)
10
(3.39)
23
(8.49)
2
(5.71)
7
(4.86)
41
(6.17)
25
(22.52)
31
(13.42)
11
(4.82)
5 (3.68)
28
(7.78)
3
(13.04)
0 (0)

0.88

<0.0
01

<0.0
01

0.008

<0.0
01

0.001

<0.0
01

41 (6)
25
(15.15)
6 (12)
49
(10.08)
20
(6.39)

<0.0
01

14
(4.75)
29
(10.7)
2 (5.71)

53
(10.37)
1 (0.61)

<0.00
1

12 (7.5)
74
(13.75)
10
(2.29)
0 (0)

<0.00
1

<0.00
1

<0.00
1

11
(7.64)
49
(7.37)
13
(11.71)
26
(11.26)
19
(8.33)
6 (4.41)

7 (4.86)
50
(7.52)
25
(22.52)
33
(14.29)
15
(6.58)
7 (5.15)

0.002

24
(6.67)
3
(13.04)
4 (7.55)

29
(8.06)
3
(13.04)
0 (0)

0.005

47
(6.88)
18
(10.91)
3 (6)
52
(10.7)
14
(4.47)

52
(7.61)
24
(14.55)
5 (10)
59
(12.14)
20
(6.39)
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Unemployed

Number of siblings

Died
One
Two-four
>5

Socio-economic status

≤$200 Low
$201-$500
Medium
≥$501

Mother Vital status

Parental Diabetes
status

Alive
Dead
No
Yes

125
(12.83)
50 (5.13)
43
(4.41)
659
(67.66)
272
(27.93)
547
(56.16)
254
(26.08)
173
(17.76)
955
(98.05)
19 (1.95)
941
(96.61)
33
(3.39)

Table 1 to be continued…
124
1
0 (0)
(99.2)
(0.8)
39 (78)
5 (10)
6 (12)
30
4
9
(69.77)
(9.3)
(20.93)
562
45
52
(85.28)
(6.83)
(7.89)
248
10
14
(91.18)
(3.68)
(5.15)
503
21
23 (4.2)
(91.96)
(3.84)
216
20
18
(85.04)
(7.87)
(7.09)
121
18
34
(69.94)
(10.4)
(19.65)
821
59
75
(85.97)
(6.18)
(7.85)
19 (100)
0 (0)
0 (0)
818
55
68
(86.93)
(5.84)
(7.23)
22
4
7
(66.67)
(12.12)
(21.21)

0.002

<0.0
01

0.429

0.004

119
(95.2)
42 (84)
31
(72.09)
539
(81.79)
245
(90.07)
488
(89.21)
212
(83.46)
115
(66.47)
796
(83.35)
19 (100)
794
(84.38)
21
(63.64)

6 (4.8)

0 (0)

3 (6)
5
(11.63)
56 (8.5)

5 (10)
7
(16.28)
64
(9.71)
13
(4.78)
24
(4.39)
25
(9.84)
35
(20.23)
84 (8.8)

14
(5.15)
35 (6.4)
17
(6.69)
23
(13.29)
75
(7.85)
0 (0)
73
(7.76)
2
(6.06)

0 (0)
74
(7.86)
10
(30.3)

0.006

<0.00
1

0.197

0.001

i: row percentage; ii: column percentage

Table (2) Bivariate and Multivariable regression analysis of primary school children demographics to analyse risk of overweight, defined
from BMI with IOTF (Cole 2000), BMI for age reference [32]
Overweight regression analysis
Bivariate
Multivariable
Characteristics: n=974 (% i)
Category
COR (95% CI)
p-value AOR (95% CI)
p-value
Age group
6 years
1 (ref)
1 (ref)
7-9 years
0.64 (0.22-1.88)
0.42
0.64(0.19-2.80)
0.642
10-12 years
0.37 (0.13-1.06)
0.063
0.33(0.09-1.26)
0.106
Gender
Male
1 (ref)
1 (ref)
Female
1.1 (0.76-1.58)
0.615
1.06(0.70-1.60)
0.767
District
Hurungwe
1 (ref)
1 (ref)
Makonde
38.85 (5.37-281.35) 0.001
27.43(3.66-205.50) 0.001
Mhondoro-Ngezi
31.42 (4.1-241.05)
0.001
21.81(2.68-177.27) 0.004
Sanyati
33.79 (4.42-258.37) 0.001
26.50(3.30-212.57) 0.002
Zvimba
14.41 (1.86-111.54) 0.011
11.06(1.36-89.73)
0.024
Location
Urban
1 (ref)
1 (ref)
Rural
0.35 (0.23-0.52)
0.001
0.57(0.35-0.95)
0.031
Religion
None
1 (ref)
1 (ref)
Catholic
1.77 (0.54-5.78)
0.341
0.77(0.19-3.12)
0.719
Protestant
1.79 (0.61-5.29)
0.291
0.64(0.18-2.30)
0.500
Traditional
3.46 (0.8-14.9)
0.095
1.64(0.27-9.78)
0.588
Apostolic
0.83 (0.27-2.53)
0.748
0.53(0.14-1.93)
0.333
Pentecostal
1.65 (0.56-4.88)
0.365
0.76(0.21-2.75)
0.678
Mother educational
None
1 (ref)
1 (ref)
Primary
1.15 (0.31-4.24)
0.835
1.23(0.28-5.33)
0.782
Secondary
1.5 (0.45-5.01)
0.51
1.00(0.26-3.93)
0.998
Tertiary
4.91 (1.41-17.13)
0.013
1.14(0.24-5.34)
0.865
Mother occupation
Formally employed 1 (ref)
1 (ref)
Self employed
0.44 (0.26-0.74)
0.002
0.85 (0.41-1.77)
0.667
Unemployed
0.23 (0.11-0.51)
0.001
0.54(0.21-1.36)
0.193
House wife
0.64 (0.42-0.99)
0.043
1.33 (0.71-2.50)
0.372
Father Educational level
None
1 (ref)
1 (ref)
Primary
0.13 (0.01-1.31)
0.083
0.12 (0.01-1.50)
0.100
Secondary
0.87 (0.25-3)
0.828
0.62 (0.14-2.72)
0.528
Tertiary
2.13 (0.6-7.56)
0.24
0.62 (0.13-2.91)
0.548
Father Occupation
Formally employed 1 (ref)
1 (ref)
Self employed
0.63 (0.42-0.96)
0.031
1.06(0.63-1.76)
0.832
Unemployed
0.04 (0.01-0.28)
0.001
0.07(0.01-0.54)
0.011
Number of siblings in the family One
1 (ref)
1 (ref)
two -four
0.4 (0.2-0.79)
0.008
0.59(0.25-1.40)
0.229
>5
0.22 (0.1-0.48)
0.001
0.39(0.15-1.01)
0.053
Socio-economic status
≤$200 Low
1 (ref)
1 (ref)
$201-$500 Medium 2.01 (1.27-3.19)
0.003
0.96(0.55-1.68)
0.893
≥$501
4.91 (3.14-7.69)
0.001
2.03(1.03-3.96)
0.038
Mother vital status
Alive
1 (ref)
1 (ref)
Dead
omitted
omitted
Parental Diabetes Status
No
1 (ref)
1 (ref)
Yes
3.33 (1.57-7.03)
0.002
3.12(1.25-7.83)
0.015
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Table (3) Bivariate and Multivariable regression analysis of primary school children demographics
from Bioelectrical Impedance measures with the McCarthy et al. 2006 body fat-for-age reference [33]
Overfat regression analysis
Bivariate
Characteristics: n=974 (% i)
Category
COR (95% CI)
p-value
Age group
6 years
1 (ref)
7-9 years
2.8 (0.63-12.48)
0.176
10-12 years
1.33 (0.3-5.85)
0.705
Gender
Male
1 (ref)
Female
1.42 (1.01-2.01)
0.045
District
Hurungwe
1 (ref)
Makonde
4.52 (2.14-9.55)
0.001
Mhondoro-Ngezi
2.19 (0.83-5.75)
0.111
Sanyati
4.63 (1.94-11.04) 0.001
Zvimba
5.87 (2.64-13.05) 0.001
Location
Urban
1 (ref)
Rural
0.3 (0.21-0.44)
0.001
Religion
None
1 (ref)
Catholic
3.08 (0.85-11.21) 0.087
Protestant
2.73 (0.81-9.22)
0.106
Traditional
9.87 (2.2-44.2)
0.003
Apostolic
1.4 (0.41-4.8)
0.597
Pentecostal
3 (0.89-10.1)
0.076
Mother educational
None
1 (ref)
Primary
1.11 (0.35-3.51)
0.863
Secondary
1.36 (0.47-3.92)
0.575
Tertiary
4.03 (1.33-12.27) 0.014
Mother occupation
Formally employed 1 (ref)
Self employed
0.51 (0.32-0.82)
0.005
Unemployed
0.31 (0.16-0.59)
0.001
House wife
0.5 (0.33-0.76)
0.001
Father Educational level
None
1 (ref)
Primary
0.23 (0.06-0.92)
0.038
Secondary
0.48 (0.18-1.25)
0.132
Tertiary
0.97 (0.36-2.62)
0.948
Father Occupation
Formally employed 1 (ref)
Self employed
0.41 (0.27-0.62)
0.001
Unemployed
0.17 (0.07-0.4)
0.001
Number of siblings in the family
One
1 (ref)
two -four
0.58 (0.29-1.15)
0.119
>5
0.28 (0.13-0.62)
0.002
Socio-economic status
≤$200 Low
1 (ref)
$201-$500 Medium 1.64 (1.07-2.51)
0.023
≥$501
4.17 (2.75-6.32)
0.001
Mother Vital status
Alive
1 (ref)
Dead
0
Diabetes Mellitus status of parents No
1 (ref)
Yes
3.09 (1.49-6.41)
0.003

Table (1) presents the results of the
descriptive analyses of demographic
characteristics of the school children and
their association with overweight and obese
using the BMI for age classification by
international obesity task force (IOTF). [32]
Gender and mother vital status were the
only variables which were not significantly
associated
with
BMI-defined
overweight/obese (p=<0.88) and (p=0.429)
respectively.
Similarly, to the classification using
body fat categorization. [33] Age group,
districts, location o school, religion, mothers
education, and occupation, fathers education

to analyse risk of overfatness, defined

Multivariable
AOR (95% CI)
1 (ref)
3.76(0.71-19.85)
1.27(0.25-6.57)
1 (ref)
1.31(0.89-1.93)
1 (ref)
2.84(1.24-6.48)
1.27(0.44-3.71)
3.20(1.22-8.36)
4.71(1.93-11.50)
1 (ref)
0.46(0.29-0.74)
1 (ref)
1.93(0.47-8.03)
1.51(0.39-5.79)
4.56(0.82-25.55)
1.08(0.28-4.19)
1.88(0.49-7.24)
1 (ref)
1.48(0.41-5.35)
1.12(0.34-3.71)
1.32(0.33-5.20)
1 (ref)
1.14(0.59-2.18)
0.56(0.25-1.23)
1.12(0.63-1.10)
1 (ref)
0.22(0.05-1.02)
0.36(0.12-1.09)
0.29(0.09-0.98)
1 (ref)
0.43(0.26-0.72)
0.21(0.08-0.56)
1 (ref)
0.68(0.291.56)
0.37(0.15-0.94)
1 (ref)
0.79(0.47-1.33)
1.62(0.88-2.99)
1 (ref)
omitted
1 (ref)
2.85(1.20-6.76)

p-value
0.119
0.776
0.172
0.013
0.659
0.018
0.001
0.001
0.363
0.551
0.084
0.911
0.357
0.548
0.849
0.694
0.699
0.149
0.699
0.053
0.071
0.047
0.001
0.002
0.362
0.036
0.379
0.125

0.018

and occupation, number of siblings in a
family, socio-economic status and parental
diabetes status were prominent variables
significantly associated with overweight and
overfatness (p<0.001) except for gender and
mothers vital status which were again not
significantly associated with overweight or
overfat/obese classification.
Socio-demographic
risk
factors
associated with childhood obesity among
Primary school children
Table (2) presents results for the
bivariate
and
multivariable
logistic
regression analyses between various
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independent factors associated with over
weight/obesity status. Based on the bivariate
results district, socio-economic status (SES),
mother educational level and parental
diabetes status were significantly associated
with increased odds of the child being
overweight/obese. Location of the school
being in rural area, mother and father
occupation, and number of siblings in the
family were associated with reduced odds of
being overweight/obese.
Following
the
multivariable
analyses, children in Makonde district were
27 times likely to be overweight/obese AOR
(27.45 95%CI: 3.66-205.50) compared to
Hurungwe district. SES and parental
diabetes mellitus also remained significant
risk factors for overweight/obese status with
AOR of 2.03 (95% CI: 1, 03, 3.98) and 3.12
(95% CI: 1.25, 7.83) respectively. Location
of the school being in rural and the father
being unemployed were the variables which
were associated with reduced odds of being
overweight/obese, 43% and 93% reduced
odds respectively (Table 2).
Table 3 presents results for Bivariate
and multivariable regression analysis
between various independent factors
associated with overfat/obese categorisation.
Based on the univariables results gender,
district, religion, mother educational level,
socio-economic status and parental diabetes
status were significantly associated with
increased odds of the child being
overfat/obese. Location of the school being
in rural area compared to urban, mother and
father occupation, father educational and
number of siblings in the family were
associated with reduced risk of being
overfat/obese.
Following the multivariable logistic
regression, children in Makonde district
were 3times likely to be overfat/obese AOR
2.84 (95%CI: 1.24-6.48) compared to
Hurungwe district. Mhondoro-Ngezi district
remained not associated with children who
were overfat/obese. Parental diabetes status
remained significant risk factors for
overfat/obese status AOR of 2.85(95% CI:
1.20-6.76). location o the school being rural,

father educational level being tertiary,
fathers occupation being self employed and
unemployed, and number of siblings in a
family being more than five were the
variables which were independently
associated with reduced odds of being
overfat/obese in school children (Table 3).
DISCUSSION
Few studies have been conducted in
southern Africa on risk factors among
school children especially in Zimbabwe
with classification of overweight and
overfat using BMI and over fatness
respectively in this study. After adjusting
for other dependent variables with BMI for
age, all the districts, socio-economic status
of earning more than us$501 per month and
parental diabetes status were the most
significant independent risk factors which
were associated with overfat/obese in
primary school children. This study also
found out that the location of the school
being in rural area, father’s education being
at tertiary level, father being unemployed,
and living in a family of more than five
siblings had a protective effect of being
overfat/obese. This study did not find any
association of gender, age and other
prominent risk factors reported in other
similar studies in both developed and
developing countries. Martinez et al. 2006
indicated that obesity was associated with
age, sex, SES, urbanisation and ethnicity.
Other studies also indicated that when
obesity and gender difference are evaluated,
girls are reported to be more affected than
boys [35-37] in the present study, gender and
age was not associated with overfat/obesity.
SES has been found to be an important
predictor in childhood obesity, lower SES
has been reported to be an important
predictor of obesity in many industrialised
and developing countries. [38-44] Our study
finding is consistent with findings in studies
conducted in developing countries for SES
to be significantly associated with
overweight/obese. This study, higher socioeconomic class showed a significant direct
association (p=0.038) with overweight/
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obese with BMI, but no association with
overfat/obese. Our results are consistent
with what was found by Ness et al (2007)
that associations between adiposity and
social economic status in children were
detectable with body fatness measures, but
not when BMI-z score was used as the
outcome. [17, 45]
This study found that location of the
school being in rural area was associated
with reduced risk of overfat/obese as
compared to urban schools (p=0.001). The
relationship observed may be associated
with the non exposure of sedentary lifestyle
and non exposure to processed foods of
those in higher SES category living in urban
areas. This may be contributed to non
energy –dense processed food and walking
to school by the majority school children in
rural areas. In urban areas there are also
uncontrolled
food
and
beverages
advertisements on print and TV as
compared
to
rural
areas
where
[46]
advertisements are limited.
During the
data collection the researcher observed
vending of chips at the majority of school
premises in urban schools which exposed
the children to junk food.
This study found that fathers
education being at tertiary level was
associated with 71% lower odds of being
overfat/obese (p=<0.047). These results
demonstrated that variables of the father’s
higher educational level, being self
employed and being unemployed reduced
the risk of overfat/obese. The results
contradicts with what was found by KimaniMurage et al (2012) in South Africa in
adolescents where the household head had
education less than secondary level
certificate was protective, while secondary
and tertiary educational level which may
lead to higher SES were not significantly
associated with overweight/obese. [40] Our
finding is contrary to an Indian and Ghana
studies
which
reported
maternal
unemployment to be a risk factor for
childhood overweight/obese. [47,48] These
results are mixed as usually in developing
countries higher educational level is

associated with overfat/obese as the parent
is rated to be in higher SES with ability to
purchase enough food. Our results are
inverse to those found in developed
countries where higher educational level of
the father, and mother being unemployed in
lower occupations was associated with
higher risk of overweight/obese. [49] This
study suggests that unemployment had a
protective effect of being overfat/obese and
there was no significant association of
mothers employment and level of education
with risk of being overfat/obese. This
finding is contrary to other studies which
found an increased risk of overweight
among children of mothers with higher
educational level in developing countries.
[50,51]
This finding has been revealed by
overfat/obese measure as an outcome of
which it has revealed associations not
detected by use of BMI in our study. [45]
Our study found an independent
significant association of parental diabetes
status and being overfat/obese. These results
are consistent with many studies conducted
which concluded that development in a
diabetic intrauterine environment results in
excess foetal growth as maternal glucose
freely crosses the placenta. [52-54] Study in
Indian women found that offspring of preexistent type 2 diabetes and gestational
diabetes mellitus were larger for gestational
age at birth and at every age, were heavier
than the offspring of pre diabetic or non
diabetic women. [55-58] There is need to
evaluate the effects of exposure to diabetes
in utero on childhood growth and body size
among children as it is critical for
development of interventions of offspring
adiposity by maternal glucose-insulin
metabolism as it can lead to an increasing
childhood obesity and becomes a vicious
cycle of a generation. [59]
Strengths and weakness
There have been few studies of
childhood obesity risk factors in both rural
and urban population in primary school
children in Zimbabwe. The results of the
study are applicable at a population level as
a result of applying the sampling weights. A
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further strength was use of a body
composition measure as an outcome using
bioelectrical impedance analysis as it is a
recommended method for measuring actual
body fat in children, comparing with BMI as
it has revealed associations not detected by
use of BMI alone. [45] The anthropometric
measurements in this study were taken by
trained health professional who were trained
to use the instruments, and measurements
were not from self reported data.
Our study had several limitations.
The study did not assess other risk factors
for childhood obesity which include
maternal smoking, no or short breast
feeding, infant size and growth weight gain
during pregnancy and maternal obesity. [60]
Further research is recommended to assess
the relationship of unhealthy dietary pattern,
physical inactivity and risk factors which
must include (TV exposure, short sleep
duration, and consumption of sugarsweetened beverages, less than 30 minutes
of daily activities duration and mode of
transport to school). The present research is
a cross-sectional therefore; a causal
relationship cannot be inferred though the
risk factors partly predicted the onset o
obesity among school children.
CONCLUSION
In conclusion, the most justifiable
target school districts in Mashonaland west
for school children obesity prevention
interventions were the four except
Mhondoro-Ngezi district. Schools which
were located in urban areas were to be given
priority on interventions. Educational
programmes about childhood obesity and
risk factors should start at an early age in
schools. The protective effects need to be
reinforced and maintained during the
educational programmes. The higher risk of
diabetes mellitus parents with overfat/obese,
prenatal education which must include
supply good prenatal nutrition and health
care, avoid excessive maternal weight
increase, control diabetes, help mother’s
lose weight post partum and offer nutrition
education will prevent the vicious cycle of

childhood obesity. These findings indicate a
need for childhood obesity in school
children to be considered a crisis, make it a
funded government and public health
priority, and join forces across disciplines of
health professionals and educationists to
mount an effective public campaign in the
prevention and implementation of strategies.
Further research into dietary patterns and
physical activity among school children in
the study area and related settings, and their
associations
using
other
acceptable
measurements of direct adiposity as an
outcome in school children is necessary for
effective interventions.
ACKNOWLEDGEMENTS
This study received financial support
from the College of Health Sciences University
of KwaZulu Natal through PhD scholarship
bursary awarded to Kambondo G. Many thanks
go to Ministry of primary and secondary
education Zimbabwe for supplying information
on school enrolments and permission to conduct
the study in Mashonaland West Province. The
authors would like to thank the school children,
their parents and school heads who participated
in this study.
Author Contributions: George Kambondo and
Benn Sartorius conceived and designed the
study. George Kambondo performed field work
and data collection. George Kambondo and
Benn Sartorius analysed the data. George
Kambondo wrote and compiled the manuscript.
All authors read and approved the final version
of the manuscript.
Conflict of interest: The authors declare that
they have “no” competing interests.
REFERENCES
1. Wang, Y. and T. Lobstein, Worldwide
trends in childhood overweight and
obesity. International Journal of
Pediatric Obesity, 2006. 1(1): p. 11-25.
2. World Health Organisation, PopulationBased Approaches to Child Obesity
Prevention. 2012, WHO Press: Geneva.
3. WHO, Zimbabwe NCDs Risk Factors
Surveillance Report. 2005, WHO:
Harare.
4. Freedman, D., S,. Dietz, W,H,.
Srinivasan, S, R,. Berenson, G,S., the
relation of overweight to cardiovascular

International Journal of Health Sciences & Research (www.ijhsr.org)
Vol.7; Issue: 7; July 2017

244

Kambondo George et al. Risk Factors for Obesity and Overfat among Primary School Children in Mashonaland
West Province, Zimbabwe

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

risk factor among children and
dolescents: the Bogalusa Heart Study
Pediatrics, 1999: p. 103: 1175-1182.
Viner,
R.,
M,.
Segal,
T,Y,.
Lichtarowwicz-Krynska,
E,.
Hindmarsh, P., Prevalence of the insulin
resistance syndrome in obesity Arch Dis
Child, 2005: p. 90:10-14.
Field, A.E., N.R. Cook, and M.W.
Gillman, Weight status in childhood as
a predictor of becoming overweight or
hypertensive in early adulthood. Obesity
research, 2005. 13(1): p. 163-169.
Garn, S.M. and M. LaVelle, Twodecade follow-up of fatness in early
childhood. American Journal of
Diseases of Children, 1985. 139(2): p.
181-185.
Rooney, B.L., M.A. Mathiason, and
C.W. Schauberger, Predictors of obesity
in
childhood,
adolescence,
and
adulthood in a birth cohort. Maternal
and child health journal, 2011. 15(8): p.
1166-1175.
Barros, F.C., et al., Cesarean section
and risk of obesity in childhood,
adolescence, and early adulthood:
evidence from 3 Brazilian birth cohorts.
The American journal of clinical
nutrition, 2012. 95(2): p. 465-470.
Schack-Nielsen, L., et al., Gestational
weight gain in relation to offspring body
mass index and obesity from infancy
through adulthood. International journal
of obesity, 2010. 34(1): p. 67-74.
Flemming, K., et al., The association
between
caesarean
section
and
childhood obesity revisited: a cohort
study. Archives of disease in childhood,
2013: p. archdischild-2012-303459.
Asfaw A, The effects of obesity on
doctor- diagnosed chronic diseases in
Africa: empirical results from senegal
and south Africa, in J. Public Health
Policy. 2006.
WHO. Population-Based Prevention
Strategies for Childhood Obesity: report
of a WHO forum and technical meeting.
2009;
Available
from:
http://www.who.int/dietphysicalactivity/
childhood/WHO_new_childhoodobesity
_PREVENTION_27nov_HR_PRINT_
OK.pdf
De Onis, M., Lobstein, T,. Defining
obesity risk status in the general

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

childhood Population: which cuts-offs
should we use? Int. J. Peadiatr. Obes,
2010. 5((458-460)).
Reilly, J., J., Descriptive epidemiology
and health consequences of childhood
obesity. Best Pract Res Clin Endocrinol
Metab, 2005. 19:327-341.
Goran, M., I,. Gower, B,A., Relation
between visceral fat and disease risk in
children and adolescents. Am j clin
Nutr, 1999: p. 70:149S-156S.
Ness, A.R., et al., Objectively measured
physical activity and fat mass in a large
cohort of children. PLoS Med, 2007.
4(3): p. e97.
Tchoubi, S., et al., Prevalence and Risk
Factors of Overweight and Obesity
among Children Aged 6-59 Months in
Cameroon: A Multistage, Stratified
Cluster Sampling Nationwide Survey.
PLoS One, 2015. 10(12): p. e0143215.
Brophy, S., et al., Risk factors for
childhood obesity at age 5: analysis of
the millennium cohort study. BMC
public health, 2009. 9(1): p. 467.
Craig, E., J. Reilly, and R. Bland, Risk
factors for overweight and overfatness
in rural South African children and
adolescents. Journal of Public Health,
2015: p. fdv016.
Mei, Z., et al., Increasing prevalence of
overweight among US low-income
preschool children: the Centers for
Disease Control and Prevention
pediatric nutrition surveillance, 1983 to
1995. Pediatrics, 1998. 101(1): p. e12e12.
Popkin, B.M., The nutrition transition
and obesity in the developing world.
The Journal of nutrition, 2001. 131(3):
p. 871S-873S.
Parsons, T.J., et al., Childhood
predictors of adult obesity: a systematic
review. International journal of obesity,
1999. 23.
Wareham, N.J., E.M. van Sluijs, and U.
Ekelund, Physical activity and obesity
prevention: a review of the current
evidence. Proceedings of the Nutrition
Society, 2005. 64(02): p. 229-247.
Epstein, L.H. and G.S. Goldfield,
Physical activity in the treatment of
childhood overweight and obesity:
current evidence and research issues.
1999.

International Journal of Health Sciences & Research (www.ijhsr.org)
Vol.7; Issue: 7; July 2017

245

Kambondo George et al. Risk Factors for Obesity and Overfat among Primary School Children in Mashonaland
West Province, Zimbabwe

26. Kambondo, G., and Sartorius., B.,
Prevalence and associated factors of
overfat and obese among primary
school children in Mashonaland West
Province, Zimbabwe. 2017, Discipline
of Public Health, School of Nursing and
Public Health, University of KwaZulu
Natal, Durban, South Africa
27. Barlow, S.E., Expert committee
recommendations
regarding
the
Prevention, assessment and treatment of
child and adolescent overweight and
obesity:
summary
Report,
in
Peadiatrics. 2007.
28. Oleg O. Bilukha, Old and new cluster
designs in emergency field surveys: in
search of a one-fits-all solution. Vol. 5.
2008, Atlanta Georgia: Emerging
Themes in Epidemiology.
29. Lauritsen JM. Bruus M. Myatt MA.
EpiData (version 3.1) Comprehensive
tool
for
validated
entry
and
documentation of data. 2002 [cited 2015
06
June];
Available
from:
http://www.epidata.dk/
30. W.H.O., Use and interpretation of
anthropometric indicators of nutritional
status. Bulletin of the World Health
Organization, 1986. 64(6): p. 929.
31. Cogill, B., Anthropometric indicators
measurement guide. 2003.
32. Cole T. Bellizzi M. Flegal K. Dietz W,
Establishing a standard defination for
child
overweight
and
obesity
worldwide: Internationa survey. BMJ
Clinical Research Ed, 2000(302): p. 1-6.
33. McCarthy, H., Cole, TJ.,Fry,T,. et al.,
Body fat reference curves for children.
Int J Obes (Lond), 2006. 30(4): p. 598602.
34. StataCorp, Stata Statistical Software:
Release 13, in StataCorp LP, College
Station, Editor. 2013: TX.
35. Armstrong
M.E.
Lambert
M.I.
Sharwood K.A. Lambert E.V, Obesity
and Overweight in South African
primary school children -The Health of
the Nation Study S. Afr. Medical .J.,
2006(96, 439-444).
36. Taleb, S. and A. Agli, Obesity of the
child: role of the socio-economic
factors, parental obesity, food behavior
and physical activity in schoolchildren
in a city of east Algeria. Cahiers de

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Nutrition et de Dietetique, 2009. 44(4):
p. 198-206.
Sharma, A., K. Sharma, and K. Mathur,
Growth pattern and prevalence of
obesity in affluent schoolchildren of
Delhi. Public health nutrition, 2007.
10(05): p. 485-491.
Deckelbaum, R.J. and C.L. Williams,
Childhood obesity: the health issue.
Obesity research, 2001. 9(S11): p.
239S-243S.
Wardle, J., et al., Development of
adiposity in adolescence: five year
longitudinal study of an ethnically and
socioeconomically diverse sample of
young people in Britain. Bmj, 2006.
332(7550): p. 1130-1135.
Kimani-Murage.,
E.W.,
Kahn.,K.,
Pettifor., J.M., Tollman S.M., KlipsteinGrobusch., K., Norris., S.A., Predictors
of adolescents weight status and central
obesity in rural South Africa, in Public
Health Nutr. 2011. p. 1114-1122.
Labadarios, D., et al., The national food
consumption survey (NFCS): South
Africa, 1999. Public health nutrition,
2005. 8(05): p. 533-543.
Feeley, A.B., et al., Investigation into
longitudinal dietary behaviours and
household socio-economic indicators
and their association with BMI Z-score
and fat mass in South African
adolescents: the Birth to Twenty (Bt20)
cohort. Public health nutrition, 2013.
16(04): p. 693-703.
Griffiths, P.L., et al., Socio-economic
status and body composition outcomes
in urban South African children.
Archives of disease in childhood, 2008.
93(10): p. 862-867.
Sheppard, Z.A., et al., Approaches for
assessing the role of household
socioeconomic
status
on
child
anthropometric measures in urban South
Africa. American Journal of Human
Biology, 2009. 21(1): p. 48-54.
Basterfield, L., et al., Effect of choice of
outcome measure on studies of the
etiology of obesity in children. Annals
of epidemiology, 2012. 22(12): p. 888891.
Gupta, N., Goel, K., Shah, P., and
Misra, A., Childhood obesity in
Developing Countries: Epidemiology,

International Journal of Health Sciences & Research (www.ijhsr.org)
Vol.7; Issue: 7; July 2017

246

Kambondo George et al. Risk Factors for Obesity and Overfat among Primary School Children in Mashonaland
West Province, Zimbabwe

47.

48.

49.

50.

51.

52.

53.

Determinants, and Prevention. Endocr
Rev., 2012. 33(1): p. 48-70.
Armar-Klemesu, M., et al., Poor
maternal schooling is the main
constraint to good child care practices in
Accra. The Journal of nutrition, 2000.
130(6): p. 1597-1607.
Chakraborty, P. and A. Anderson,
Predictors of overweight in children
under 5 years of age in India. Curr Res J
Soc Sci, 2010. 2: p. 138-146.
Lamerz, A., et al., Social class, parental
education, and obesity prevalence in a
study of six-year-old children in
Germany. Int J Obes Relat Metab
Disord, 2005. 29(4): p. 373-380.
Khader, Y., et al., Overweight and
obesity among school children in
Jordan: prevalence and associated
factors. Maternal and child health
journal, 2009. 13(3): p. 424.
Martorell, R., et al., Overweight and
obesity in preschool children from
developing countries. International
journal of obesity, 2000. 24(8): p. 959.
Dabelea, D., The Predisposition to
Obesity and Diabetes in Offspring of
Diabetic Mothers. Diabetes Care, 2007.
30(Supplement 2): p. S169-S174.
Schaefer-Graf, U.M., et al., Birth weight
and parental BMI predict overweight in
children from mothers with gestational

54.

55.

56.

57.

58.

59.

60.

diabetes. Diabetes care, 2005. 28(7): p.
1745-1750.
Monteiro, P.O.A. and C. Victora, Rapid
growth in infancy and childhood and
obesity in later life–a systematic review.
Obesity reviews, 2005. 6(2): p. 143-154.
Pettitt, D.J., et al., Diabetes and obesity
in the offspring of Pima Indian women
with diabetes during pregnancy.
Diabetes Care, 1993. 16(1): p. 310-314.
Pettitt, D.J., et al., Excessive obesity in
offspring of Pima Indian women with
diabetes during pregnancy. New
England Journal of Medicine, 1983.
308(5): p. 242-245.
Pettitt, D.J., et al., Gestational diabetes
mellitus and impaired glucose tolerance
during pregnancy: long-term effects on
obesity and glucose tolerance in the
offspring.
Diabetes,
1985.
34(Supplement 2): p. 119-122.
Pettitt, D.J., et al., Obesity in offspring
of diabetic Pima Indian women despite
normal birth weight. Diabetes Care,
1987. 10(1): p. 76-80.
Pettitt, D.J., et al., Congenital
susceptibility to NIDDM: role of
intrauterine environment. Diabetes,
1988. 37(5): p. 622-628.
Monasta, L., et al., Early‐life
determinants of overweight and obesity:
a review of systematic reviews. Obesity
reviews, 2010. 11(10): p. 695-708.

How to cite this article: George K, Sartorius B, Maxwell M. Risk factors for obesity and overfat
among primary school children in Mashonaland West Province, Zimbabwe. Int J Health Sci Res.
2017; 7(7):236-247.

***********

International Journal of Health Sciences & Research (www.ijhsr.org)
Vol.7; Issue: 7; July 2017

247

