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Abstract

Background: Obesity among women of child-bearing age has been a public
health concern in the recent past. Central obesity has been found to be rising
in different countries. Objectives: This study determined prevalence and
correlates of central obesity and normal weight central obesity among post-
partum women. Study Design: Randomly selected 460 postpartum women
attending health facilities for vaccination/growth monitoring of their infants
in Kasarani sub-county, Nairobi County, Kenya took part in the study. BMI
was used to measure overall obesity. Central obesity was assessed by waist
circumference (WC), waist to hips ratio (WHR) and waist to height ratio
(WHTR). National Institute of Health and Clinical Excellence (NICE) BMI-
WC index was used to assess health risk. Bivariate analysis was used to de-
termine correlates of central obesity. Results: The prevalence of CO as de-
fined by WC, WHR and WHTR were 66.3%, 62.1% and 50.6% respectively.
Prevalence of normal weight central obesity was 39.2%, 36.5%, and 34.4% by
WC, WHR, and WHTR respectively. One in every three participants, 38.6%,
had high or very high health risk while 15% had increased risk and 44.1% had
no increased health risk. Parity and age showed significant positive associa-
tion with central obesity (Age: WCr = 0.156, p < 0.001; WHTR r = 0.190, p <
0.001; Parity: WC r = 0.0126, p = 0.009; WHTR r = 0.149, p = 0.002). Con-
clusion: Central obesity prevalence was high regardless of the measure used.
About a third of the postpartum women with normal weight BMI was cen-
trally obese and was either at high or very high health risk. Health care
workers should therefore use a central obesity measure alongside BMI when
assessing nutrition status in the study setting.
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1. Introduction

Obesity among women of child-bearing age has been a concern in the recent
past with studies associating it with adverse long term effects on both the mother
and child. Globally, between 1980 and 2013, prevalence of obesity among adult
women rose from 29.8% to 38.0% [1]. In 2013, females above 20 years of age in
Eastern Sub-Saharan Africa region were estimated to have had prevalence rates
of 23.7% overweight and 8.8% obesity and in Kenya, 34.1% overweight and
15.2% obesity [1]. Kenya’s prevalence of obesity doubled from 6.4% in 1993 to
15% in 2014 [2]. Research shows higher rise in obesity prevalence among women
than men and in urban than in rural areas of sub-Saharan Africa [3]. Kenyan na-
tional prevalence of obesity and overweight among women aged 15 - 49 years
rose from 25% in 2008 to 33% in 2014 and that of women in Nairobi increased
from 41% in 2008 to 48% in 2014, making it the highest in the country [4].
Central obesity measures have been found to predict risk of NCDs when
compared with general obesity measures [5] and especially WC in women [6].
Central obesity poses a threat to cardio-metabolic health of individuals inde-
pendently of overall obesity [7]. Rising trends in central obesity have been found
in populations of different countries [8]. A study among Syrian women found
central obesity as defined by WC was higher than BMI derived obesity [9]. Some
studies have associated high prevalence of central obesity among women with
such physiological processes as child bearing [10] [11]. Limited literature is
available on central obesity among women in the sub-Saharan Africa region, in-
cluding Kenya, and more so on postpartum women. Viewed in this context, this
study thus determined prevalence and correlates of central obesity and normal
weight central obesity among postpartum women attending health facilities in

Kasarani sub-county, Nairobi County, Kenya.

2. Methods
2.1. Study Participants and Design

This study was part of thesis research that investigated dietary practices, body
image and nutritional status of postpartum women in Kasarani sub-county,
Nairobi County, Kenya. The study used a cross-sectional analytical design with
quantitative techniques in collection, analysis and presentation of data. The ob-
jectives for this study were to determine the prevalence of central obesity and
normal weight central obesity as well as demographic and socio-economic pre-
dictors of central obesity among the participants. Women 15 - 49 years of age
with infants 6 - 9 months of age, residing in and attending health facilities for
vaccination/growth monitoring of their infants within Kasarani Sub-County
were included in the study. Mothers who did not give consent or were pregnant
were excluded. Data was collected in September and October, 2017.

The sub-county has 2 divisions namely Kasarani and Embakasi North with 11
locations and 24 sub-locations [12]. It has a population of 198,932 of which
99,445 are female [12] and an area of 85.70 km® A lot of informal trading activi-
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ties take place in Kasarani. Kasarani sub-county was purposively selected be-
cause it is heterogeneous, densely populated and has a large number of health
centres [13]. The study focused on 50 health facilities that offer vaccination ser-
vices in the area. The study adopted multistage sampling technique. From lists of
health facilities obtained from the vaccine dispatching centre for the sub-county,
Dandora 1 health centre, four private health facilities were selected by simple
random sampling and six public health facilities were purposively selected since
they had large numbers of clients. Proportionate simple random sampling was
then used to draw 169 participants from private and 291 from public health fa-
cilities. The proportionality was based on attendance in private and public health
facilities.

Cochran formula was used to determine the minimum sample size for 95%
confidence interval. It yielded a minimum sample size of 384. Out of 460 ques-
tionnaires administered, data from a total of 433 consenting postpartum women
were analysed translating to 94.1% response rate. Interviews and all measure-
ments were done using structured researcher guided questionnaires at the se-
lected health facilities. The objective of the study was explained to each of the
participant and a signed consent obtained before the interview was conducted
and anthropometric measurements taken. The researcher sought authority to
conduct research from Kenyatta University graduate school and Ethical approval
from Kenyatta University Ethical Review Committee before commencing the
research. A research permit was sought from National Commission for Science,
Technology and Innovation (NACOSTI). The researcher further sought permis-
sion from local administration authority and health facilities that were taking

part in the study.

2.2, Study Variables

The participants were administered a questionnaire that included socio-demo-
graphic questions. Demographic characteristics included age, marital status,
parity and postpartum time. Socio-economic characteristics included education
level, monthly income and occupation category. Level of education was obtained
from the participant’s self reported highest level attained. During the interview,

participant’s height, waist and weight measurement were taken.

2.2.1. Anthropometric Measurement

The participants’ weight was taken in light clothes to the nearest 0.1kg in stand-
ing position using a SECA electronic digital weighing scale. Height of each par-
ticipant was taken with participants bare footed and head in the Frankfort plane
using SECA 213 wall-mounted stadiometer height rod. Waist measurement was
taken by placing tape measure horizontally around participant’s waist with the
participant standing upright, with minimal clothing at the end of normal exhala-
tion and arms relaxed at the sides. Waist measurement was recorded to the
nearest centimetre. Hip circumference was taken by placing the tape measure
horizontally around the fullest part of the participant’s hips with the participant
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standing upright with minimal clothing and feet placed close together. Hip cir-
cumference was recorded to the nearest centimetre. The reliability of all mea-
surements was assessed and adjusted during training and pretesting of ques-
tionnaire. All measurements were taken by trained research assistants to ensure

uniformity.

2.2.2. Central Obesity Assessment

Central obesity (CO) was assessed by use of waist to hip ratio (WHR), waist to
height ratio (WHTR) and waist circumference (WC) while overall obesity was
assessed by BMI. Waist measurement was divided by hip measurement to get
waist to hip ratio while WHTR was obtained by dividing waist size by height.
Central obesity cut off points were defined by WHO’s criteria [5]: WC = 0.80;
WHR > 0.85 or WHTR of 20.5 [14]. Normal-weight central obesity in this study
refers to CO among mothers categorized as normal weight by BMI. Body weight
in kilograms was divided by the square of the height in metres to get BMI [15].
Body Mass Index was categorized into underweight (<18.50), normal weight
(18.50 - 24.99), overweight (25 - 29.99) and obese (=30.00) based on WHO’s

classification [5].

2.2.3. Health Risk Level

Health risk level was assessed using BMI-WC matrix developed by National In-
stitute of Health and Clinical Excellence (NICE) for managing overweight and
Obesity [16]. Based on this matrix, a person is underweight for a BMI of <18.50
kg/M?, healthy weight for a BMI of 18.50 - 24.99 kg/M?, overweight for a BMI of
25 - 29.99 kg/M?, obese for a BMI of 30 - 39.9 kg/M? and very obese for a BMI of
240.00. Waist Circumference was classified as low if it was <80 cm, high if it was
between 80 - 88 cm and very high if >88 cm. Health risk in the BMI-WC com-
posite index are categorized as: no increased risk defined as healthy weight com-
bined with low or high WC and overweight with low WC; increased risk defined
as healthy weight with very high WC, overweight with high WC, and obese with
low WGC; high risk is defined as overweight with very high WC and obese with
high WG; very high risk defined as obese with very high WC and very obese with
any category of WC.

2.3. Data Analysis and Presentation

Statistical Package for Social Sciences (SPSS) version 20 was used for data entry,
cleaning and analysis. Descriptive statistics such as means + standard deviations
(SD) were used to express continuous variables. Frequencies and percentages
were used to describe categorical variables. Bivariate analysis was used to deter-

mine correlation between central obesity and socio-demographic variables.

3. Results
3.1. Socio-Demographic Characteristics

The participants had a mean age of 27.07 + 5.277 years (Table 1). Majority of
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the participants were married, 82% (355), and had completed primary school
education, 70.4% (327). The mothers had a mean parity of 1.9 + 0.94; a mean
household size of 4 £ 1.792 people. About half of the mothers had a monthly
household income of less than KSH. 20,000 equivalent to 200 United States dol-
lars (USD), 47.3% (205). The participants’ mean monthly household income was
KSH. 32535.80 + 26643.4.

Table 1. Socio-demographic characteristics.

Characteristic N =433 Mean t SD
Age in complete years n (%) 27.07 £5.277
15-19 24 (5.5)
20-29 277 (64)
30 -39 123 (28.4)
40 - 49 9(2.1)
Marital status
Married 355 (82)
Single 64 (14.8)
Divorced 9(2.1)
Widowed 5(1.2)
Parity 1.9 £0.94
1-2 334 (77.1)
3-4 96 (22.1)
5 & more 3(0.7)
Postpartum period in completed months 7.58 + 1.037
6 144 (33.3)
7 67 (15.5)
8 50 (11.5)
9 172 (39.7)
Household size 4+1.792
<3 19 (4.4)
3-4 291(67.2)
=5 108 (24.9)

Formal education completed

None 12 (2.8)

Primary 327 (70.4)
Secondary 27 (6.2)

Post-primary 163 (37.6)

College 82 (18.9)
University 33 (7.6)

Monthly income (KSH) 32,535.80 + 26,643.4

<20,000 205 (47.3)

20,000 - 50,000 174 (40.2)
50,001 - 100,000 39 (9)
100,001 - 150,000 13 (3)
>150,000 2(0.3)
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3.2. Prevalence of BMI Derived Obesity and Central Obesity

The prevalence of underweight, normal, overweight and obese was 2.3%, 43.7%,
32.3% and 21.7% respectively (Table 2). The prevalence of central obesity as de-
fined by WC, WHR and WHTR were 66.3%, 62.1% and 50.6% respectively.

3.3. Prevalence of Normal Weight Central Obesity

Of 189 mothers classified as having normal BMI, the prevalence of central obes-
ity was 39.2% (74), 36.5% (69), and 34.4% (65) by WC, WHR, and WHTR re-
spectively (Figure 1).

3.4. WC across BMI Categories

Among healthy weight participants, 39.1% had high risk or very high risk WC
(Table 3). In the overweight category, only 14.3% had low risk WC while major-
ity of the obese and very obese mothers had very high risk WC.

39:2%
36.5%
34.4%
Normal weight Normal weight Normal weight
central obesity by central obesity by  central obesity by
wC WHR WHTR

Figure 1. Prevalence of normal weight central obesity using different anthropometric

measures.

Table 2. Anthropometric measures.

N 433
Tool Mean + SD
n (%)
BMI 26.29 £5.06
Underweight 10 (2.3)
Normal 189 (43.7)
Overweight 140 (32.3)
Obese 94 (21.7)
WC (>0.80) 85.99 +13.34
Centrally obese 287 (66.3)
Not centrally obese 146 (33.7)
WTHR (>0.5) 0.86 + 0.082
Centrally obese 269 (37.9)
Not centrally obese 164 (62.1)
WHR (>0.85) 0.86 + 0.082
Centrally obese 219 (50.6)
Not centrally obese 214 (49.4)
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Table 3. WC across BMI categories.

Low risk WC* High risk WC* Very risk WC*
BMI categories

n (%) n (%) n (%)

Underweight 10 (100) 0 (0) 0 (0)
Healthy weight 115 (60.8) 56 (29.6) 18 (9.5)
Overweight 20 (14.3) 45 (32.1) 75 (53.6)
Obese 2(2.2) 7(7.9) 80 (89.9)

Very obese 0(0) 1(20) 4 (80)

WC waist circumference; WC* < 80 cm, WC* 80 - 88 cm, WC* > 88 cm.

3.5. Prevalence of Health Risk

Based on NICE BMI-WC composite index, more than a third, 38.6% (167), of
the participants had either high or very high health risk while 15% (65) had in-
creased risk and 44.1% (191) had no increased health risk.

3.6. Relationship between Central Obesity and Selected
Demographic and Socio-Economic Factors

Bivariate analysis was used to assess association of central obesity with age, pari-
ty, postpartum (PP) time, education level. Age and parity showed significant
positive association with central obesity as determined by WC and WHTR (p >
0.05). Only age showed significant association with CO determined by WHR.
There was no significant relationship between educational level as well as post-

partum time with central obesity (Table 4).

4. Discussion

There is limited literature on central obesity among postpartum women. Most
studies reviewed reported on general population with varying definitions for
central obesity. Despite these, the prevalence of CO found in this study (66.3%)
is high. Compared to other studies among women, prevalence of CO in this
study as defined by WC is higher than 53.8% found in Nigeria [17], 47.1%
among Saudi women [18], 51.7% national prevalence of Chinese women [8],
57.7% among Lome women in Togo [19]. The prevalence in this study is com-
parable to the finding of an earlier study among Nairobi women in Kibera that
found CO prevalence at 67.5% [20]. This finding reinforces the postulation that
Nairobi women are in the forefront in obesity prevalence in Kenya.

Since Nairobi women have been found with higher obesity rates compared to
women of other regions in Kenya [4], it is possible that lifestyle behaviours may
be responsible. Factors such as nutrition transition characterized by accelerated
change in the structure of diet [21] and body image that appreciates big body
[22] may perpetuate obesity rate. Considering the adverse effects of central obes-

ity, there is urgent need to put in place strategies to curb it.
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Table 4. Relationship between CO and selected socio-demographic factors.

wC WHTR WHR
Variable Pearson Pearson Pearson
correlation P value correlation P value correlation P value

Age 0.156** <0.001 0.190** <0.001 0.144** 0.003
Parity 0.0126** 0.009 0.149** 0.002 0.085 0.078
PP time 0.083 0.083 0.086 0.072 0.027 0.579
Education 0.003 0.945 -0.018 0.713 0.049 0.307
Income 0.041 0.393 0.047 0.448 0.079 0.101

**Correlation is significant at 0.01 level (2 tailed).

The prevalence of normal weight central obesity in this study of 34.4% - 39.2%
depending on the criteria used, is higher than 15.4% reported among Thai health
workers [23] and 26.9% - 36.9% among South African adults [24]. Persons with
normal weight and central obesity have been found with higher mortality risk
than with similar BMI but no central obesity [25]. The high prevalence of nor-
mal weight central obesity observed in this study is suggestive of the need to in-
clude central obesity measures alongside BMI in both preventive and manage-
ment clinical care practice for NCDs. Use of BMI alone may not capture all at
risk individuals [7] [25]. Besides physical activity level and dietary habits, gesta-
tional weight retention has been associated with obesity among postpartum
women [26]. More than a third of the participants had either high or very high
health risk based on NICE BMI-WC composite index. This calls for follow-up
programs for mothers after delivery by the Kenyan health ministry as part of
strategy to curb rising obesity and the associated health risks.

This study found significant positive association between CO and age as well
as parity. This finding is consistent with findings from other earlier studies [9]
[11] [24]. Transient insulin resistance during pregnancy that encourage intra-
abdominal fat accumulation may explain higher central obesity in women with
higher parity [27]. Further, if this gestational weight is not lost, retention may
contribute to abdominal obesity.

5. Strength and Weakness

To the best knowledge of the authors, this is the first study reporting on central
obesity and normal weight central obesity among postpartum Nairobi women.
Findings from this study can be useful in guiding clinical practice and follow up
programs for postpartum women. The study having been conducted only in Ka-
sarani sub-county may not be representative of the entire Nairobi County. Even
so, the results from this study give a hint on the burden of normal-weight central

obesity and health risk level of the study population.

6. Conclusion

Central obesity prevalence was high regardless of the measure used. A third of
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postpartum women classified by BMI to be normal weight was centrally obese

and was either at high or very high health risk. Health care workers should

therefore use a central obesity measure alongside BMI when assessing nutrition

status in the study setting.
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