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Abstract
Introduction  Metabolic syndrome (MetS) is a risk factor for cardiovascular-related morbidity and mortality. Although the 
risk factors for MetS are well documented, differences in gender-based demographics among Kenyan adults with central 
obesity are lacking.
Aim  Determine gender differences in the pattern of socio-demographics relevant to metabolic syndrome among Kenyan 
adults with central obesity at a mission hospital, Nairobi.
Methods  A cross-sectional baseline survey involving adults (N = 404) with central obesity aged 18–64 years, as part of a 
community-based lifestyle intervention study. Respondents were systematically sampled using the International Diabetes 
Federation definition for MetS. Lifestyle characteristics, anthropometric, clinical and biochemical markers were measured 
and analyzed using SPSS.
Results  High (87.2%) MetS prevalence associated with advanced age in males (p < 0.001) and females (p = 0.002) was 
observed. MetS was likely among divorced/separated/widowed (p = 0.021) and high income males (p = 0.002) and females 
(p = 0.017) with high income. Unemployed males (p = 0.008) and females with tertiary education (p = 0.019) were less likely 
to have MetS. Advanced age was likely to lead to high blood pressure, fasting blood glucose and triglycerides (p < 0.05). 
Males were more likely (p = 0.026) to have raised triglycerides, while females (p < 0.001) had low high density lipoproteins.
Conclusion  A high prevalence of MetS associated with social and gender differences among Kenyan adults with central 
obesity. These underscore the need to look beyond the behavioral and biological risks and focus on every nuance of gender 
differences in addressing MetS and CVDs.

Keywords  Metabolic syndrome · Gender difference · Socio-demographic factors · Anthropometric · Biomarkers · Kenya

1  Introduction

The emergent of a global epidemic for non-communicable 
diseases (NCDs), including hypertension and diabetes points 
to the need for understanding the role of premorbid states 
notably metabolic syndrome (MetS). Indeed, MetS has been 
touted as the main precursor and a leading risk factor for 
hypertension and diabetes [1–3], conditions contributing 

significantly to morbidity and mortality globally. MetS is 
a constellation of cardiovascular risk factors characterized 
by central adiposity, hyperglycemia, elevated blood pres-
sure and dyslipidemia [4]. Globally, a quarter of the adult 
population is estimated to have the syndrome [4]. The preva-
lence of MetS varies depending on age, sex, and geography 
similar to cardiovascular diseases (CVDs) with some indi-
cations of higher prevalence in females after 50 years rela-
tive to men [5, 6], while some evidence shows the reverse 
(Novak et al. 2013). Suffice to say, limited data are depicting 
MetS prevalence in Kenya. In Kenya, a report estimates the 
prevalence of MetS to be 34.6% and was higher in women 
(40.2%) than in men (29%) [7]. Countries like Kenya bear 
a huge, disproportionate growing burden of CVDs which 
constitutes a threat to development [8] and realization of 
full potential. Specifically, MetS-related health burden has 
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gained unprecedented momentum in the Sub Saharan Africa 
due to epidemiological, demographic and nutritional transi-
tions [9, 10].

Certainly, individuals with MetS have twice the likeli-
hood of developing and dying from CVDs, and more than 
seven times the risk of developing diabetes, compared to 
those without [1–3]. In Kenya, it is estimated that 25% of 
hospital admissions and 13% of deaths are attributed to 
CVDs, representing the second-highest cause of mortality 
after infectious/maternal/perinatal causes (Kenya National 
Guidelines for Cardiovascular Diseases Management 2018). 
The CVDs are costly to diagnose and manage leading to 
premature deaths among the most productive individuals in 
the household and society. Indeed, these conditions are key 
contributors to poverty associated with high health spend-
ing, mostly out-of-pocket because of lack of effective and 
affordable insurance. The problem, if not addressed, could 
result in faltering of critical milestones, notably sustainable 
development goals, national agenda for development and the 
vision 2030 social development pillars. To nip in the bud the 
epidemic of CVDs, there is a need for understanding and 
early identification of MetS and the associated predictors to 
inform rolling out of preventive interventions.

Evidence demonstrates an inverse relationship between 
sociodemographic/economic status and CVDs [11–17]. 
Reduced access to quality health care, lower education status 
and health literacy, and disparities in health behaviors are 
believed to be the major contributing factors for CVDs [18]. 
However, such association is less clear in lower and mid-
dle-income countries attributed to paucity of data. A study 
conducted in Nairobi’s slums (Korogocho) showed a high 
prevalence of overweight and abdominal obesity as well as 
behavioral risk factors including smoking, alcohol and low 
vegetables and fruit consumption. In that study, men were 
more likely to be smokers, abuse alcohol, and have larger 
waist circumference and higher systolic BP, whereas; women 
were more likely to have higher BMI. However, there was 
no significant difference in physical activity and daily fruit 
and vegetable intake between genders [19]. Generally, those 
in low-income brackets are more likely to be affected by 
MetS and subsequently CVDs due to psycho-social related 
stresses, violence, exposure to harmful products such as 
unhealthy diet, informal alcohol, smoking and less access 
to effective and equitable healthcare services [20].

Additionally, the predictors are differential based on gen-
der for MetS and CVDs markers namely anthropometric, 
clinical and biochemical parameters. Therefore, beyond 
the behavioral and biological risk factors, a focus on every 
nuance of gender concerning MetS and CVDs should be 
considered. However, the relationship between gender-spe-
cific social factors and MetS in Kenyan is poorly under-
stood. Therefore, this study sought to determine gender dif-
ferences in the pattern of socio-demographics relevant to 

MetS among Kenyan adults with central obesity visiting an 
outpatient clinic in Nairobi.

2 � Methods

2.1 � Study Settings

The study was carried out at St. Mary’s Mission Hospi-
tal in Lang’ata constituency, Nairobi. This is a Christian 
faith-based hospital focusing on healthcare services to the 
low-income earners that reside in the surrounding informal 
settlements (slums) of Kibera, Mukuru-Kwa-Njenga and 
Kuwinda among others. The Kibera slum is viewed as "the 
largest and poorest slum in Africa" with an average income 
of USD 39 per person per month [21]. The hospital offers 
both inpatient and outpatient services. The inpatient has a 
bed capacity of 350, with the services spanning from medi-
cal, surgical, maternity, pediatric, post-natal, newborn unit, 
operating theatre, gynecology, and physiotherapy. The out-
patient services are offered on 24 h basis which include: 
general outpatient care, maternal and child health, diabetic 
and hypertension, nutrition, dental, eye, pharmacy, labora-
tory and imaging services, as well as HIV/AIDS prevention, 
treatment, and care Services. The hypertension–diabetic 
clinic runs from Monday to Friday attending to about 600 
patients monthly. The clinic is run by a team of professionals 
that comprises physicians, nurses, nutritionists, laboratory 
technicians, pharmacists, and social workers.

2.2 � Study Design, Sampling Methods, 
and Respondents

A descriptive, cross-sectional study design involving adults 
(n = 404) with central obesity aged 18–65 years. This is 
baseline survey data of the wider "community-based lifestyle 
modification intervention for the management and control 
of MetS project". We considered central obesity (waist cir-
cumference ≥ 94 cm for men and ≥ 80 cm for women) as the 
first inclusion criteria to screen for the other components of 
MetS using the International Diabetes Federation (IDF) cri-
teria, thus all the respondents had central obesity. Pregnant 
and lactating women, as well as those with a serious illness 
such as cancer, cardiovascular events, mental illness, physi-
cal disability or end-stage kidney disease, were excluded 
from the study. Systematic random sampling was used to 
select the study respondents. Of the respondents, (37.4%, 
n = 151) were known hypertensive/diabetes patients. Dur-
ing the study period, a monthly average of 600 hyperten-
sive–diabetic patients attended the clinic. This translated 
to 1800 patients in three months, the duration the baseline 
survey would take to complete. Accordingly, the sampling 
interval was determined by dividing the target population 
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(1800) per 3 months, by the estimated sample size (151) to 
get the sample interval of 12. Thus, every 12th hypertensive-
diabetic patient was included in the study until the desired 
sample size was achieved. Additionally, 253 participants 
were screened from the laboratory waiting bay using sys-
tematic random sampling with resultant inclusion of both 
patients and the relatives/friends who accompanied the cli-
ents. The inclusion of the accompanying person was based 
on the role of genetic predisposition as well as the environ-
ment on CVDs.

2.3 � Data Collection Tools and Procedures

Two research assistants with a bachelor’s degree in Nurs-
ing were trained to collect the data and ethical conduct of 
research. Two experienced laboratory technicians were 
trained on ethical conduct of research and thereafter involved 
in obtaining blood samples for biochemical analysis. A pre-
tested, structured questionnaire modified from the WHO 
Steps Approach for NCDs evaluation was used to assess the 
socio-demographic variables, disease profile and lifestyle 
characteristics. Anthropometric measurements (weight, 
height, body mass index, waist and hip circumference) were 
collected using standard measurements and procedures. The 
questionnaire had four sections. The first section was used 
to collect socio-demographic information. The second was 
used to collect information on dietary intake patterns. The 
third section was used to collect clinical and anthropometric 
parameters using standard measurement. The final section 
of the questionnaire was used to collect biochemical mark-
ers including triglycerides (TGs), high-density lipoprotein 
cholesterol (HDL-C) and fasting blood glucose.

2.3.1 � Procedures of Anthropometric Measurement

The respondents’ height, weight, waist circumference (WC) 
and hip circumference (HC) were obtained by two trained 
research assistants using standard protocols and techniques. 
Bodyweight was measured to the nearest 0.1 kg using a 
Sohenle mechanical weighing scale in a respondent on light 
clothing. Height (in meters) was measured using a portable 
stadiometer, with subjects standing upright on a flat surface 
without shoes, the back of the heels and the occiput on the 
stadiometer to the nearest 0.5 cm. BMI was calculated as the 
ratio of weight in kilograms over height in meters squared 
[weight (kg)/height (m2)]. WC was taken at the midpoint 
between the lower margin of the last palpable rib and the 
top of the iliac crest (hip bone) [22]. WC ≥ 94 cm for men 
and ≥ 80 cm for women was considered as central obesity. 
HC was taken around the maximum circumference of the 
buttocks to the nearest mm using a flexible tape [23]. Waist/
hip ratio (WHR) was calculated by dividing WC by HC. Men 
with WHR < 0.90, 0.90–0.99 and ≥ 1.0 were classified as 

normal weight, overweight and obese respectively, while for 
women, WHR was classified as < 0.80, 0.80–0.84 and ≥ 0.85 
as normal weight, overweight and obese, respectively.

2.3.2 � Clinical assessment

Blood pressure (BP) measurement: This involved call-
ing individual respondents into a room and allowing them 
to seat quietly for 5–10 min to alley anxiety and restless-
ness. The BP was measured in sitting position on the right 
arm, using a standard mercury sphygmomanometer with 
appropriate adult cuff size (15 × 33 cm). Two readings of 
BP, at 5 min’ interval were taken from each respondent. 
Elevated BP was defined as ≥ 130/85 mmHg [22]. Prehy-
pertension and hypertension were defined as systolic BP 
of 120–139 and ≥ 140 mmHg and/or diastolic BP of 80–89 
and ≥ 90 mmHg, respectively. Subjects with systolic BP and 
diastolic BP under the defined limits but who reported taking 
antihypertensive treatment for at least two weeks before the 
survey were classified as having hypertension [24]. Heart 
rate: This was measured for 1 min by placing the index and 
middle fingers together on the radial artery of the partici-
pants’ wrist.

2.3.3 � Biochemical Measurements

Blood samples for respondents who had fasted for 8–12 h 
were collected and analyzed by two qualified and experi-
enced laboratory technicians. A sample of 3 mL of blood 
was obtained from the brachial vein from each participant 
by following standard infection prevention procedures. The 
sample was labeled with the unique participant number 
and was used to determine triglycerides (TGs) and high-
density lipoprotein cholesterol (HDL-C). Fasting blood 
glucose (FBG) sample was obtained from the respondents’ 
finger using HemoCue® B-Glucose photometer (photometer, 
1995). Raised FBG was defined as ≥ 5.6 mmol/L [25], pre-
diabetes, and diabetes were defined as FBG levels: 5.6–6.9 
and ≥ 7 mmol/L, respectively [26].

2.4 � Validity and Reliability of the Study Tools

The validity of the questionnaires was determined by an 
expert in the field of CVD research who provided feedback 
to the researchers. The recommendations and suggestions 
were incorporated into the final questionnaire. A test–re-test 
method was used to test the reliability of the measurement 
tools in producing the same results. Moreover, data were 
collected by two qualified nurses who were trained on the 
study tools and procedures. The study tools were pretested 
at Mbagathi hospital, a county referral hospital in Nairobi 
with a sample of 18 adults (5% of the sample size) with 
similar characteristics to the actual study population. Both 
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St. Mary’s Mission Hospital and Mbagathi hospital serve 
the low-income communities from the surrounding slums 
of Kibera, Mukuru-Kwa-Njenga, and Kuwinda. The results 
were analyzed and areas of the questionnaire that were found 
to be deficient were revised and the questionnaire adapted 
accordingly.

2.5 � Ethical Consideration

The ethical approval to conduct this study was obtained from 
Kenyatta National Hospital-University of Nairobi Ethical 
Review Committee (KNH-UoN ERC) (Approval number: 
P430.07/2017). The institutional permission was granted 
by the administration of the St. Mary’s Mission Hospital. 
Consent was obtained from the study participants prior to 
data collection. All the collected data remained anonymous 
and treated strictly confidential to protect the participants’ 
privacy.

2.6 � Definition of Metabolic Syndrome

In this study, metabolic syndrome is defined using the 
International Diabetes Federation [25] criteria as fol-
lows: One having abdominal obesity (waist circumfer-
ence of ≥ 94 cm for men and ≥ 80 cm women) and at least 
two of the following criteria; (1) elevated blood pressure 
(systolic BP ≥ 130  mmHg or diastolic BP ≥ 85  mmHg) 
or receiving treatment for hypertension, (2) fasting blood 
glucose ≥ 5.6 mmol/L or receiving treatment for diabe-
tes, (3) elevated triglycerides (≥ 1.7 mmol/L) or receiving 
treatment for elevated triglycerides, low HDL-cholesterol 
(< 1.03 mmol/L in males and < 1.29 mmol/L in females) or 
receiving treatment for low HDL-cholesterol.

2.7 � Data Analyses

The key outcome variables of this study were MetS and its 
components. The variables of interest included age, gen-
der, educational, occupation, and income status. The com-
pleted questionnaires were checked, cleaned and coded 
before data entry. Computer software, (SPSS Ver. 22) was 
used to analyze the data. Data were descriptively analyzed 
into means, proportions and frequency tables. Associations 
between categorical variables such as gender, education, 
marital status and the components of metabolic syndrome 
were tested using a χ2 test, Fisher’s Exact test and binary 
regression, while a students’ t test was used to compare the 
means for age, income, anthropometric and biochemical 
measurements. A logistic regression analysis was applied 
to determine the variables independently contributed to the 
occurrence of metabolic syndrome. The fitness model was 
also performed to describe the variance and classification of 

Mets between the genders. A p-value of less than 0.05 was 
considered to be significant.

3 � Results

3.1 � Socio‑Demographic Characteristics 
of the Respondents

A total of 404 respondents were participated in the cross-
sectional part of the study. The mean age of the respond-
ents was 42.5 ± 11.9 (mean ± SD) with 59.2% aged between 
31 and 50 years. Most respondents were married (76.0%), 
females (54.5%), protestants (59.7%) and self-employed 
(52.2%). Of the respondents, about half (48.8%) had a sec-
ondary level of education, while 45.5% reported a monthly 
family income of USD 100–300 (Table 1).

3.2 � Clinical‑Anthropometric Characteristics Across 
Gender of the Respondents

Of the respondents, 26% (n = 105) and 11.4% (n = 46) were 
known hypertensive and diabetes respectively. Among the 
known hypertensive and diabetes, 8.9% (n = 36) had both 
conditions. Further analysis with independent t test and 
χ2 test of independence revealed females were more likely 
(p = 0.025) to have known their hypertensive status com-
pared to the male respondents. The mean age at diagnosis 
with hypertension (p = 0.002) or diabetes (p = 0.029) was 
significantly lower in females (43.82 ± 8.6 years) compared 
to males (49.89 ± 10.5 years) (mean ± SD). The respond-
ents mean clinical and anthropometric parameters were 
as follows: SBP/DBP of 133.45 ± 18.8/85.09 ± 11.8 mmH
g, heart rate of 77.05 ± 12.8 beats per minute and fasting 
blood glucose (FBG) of 4.99 ± 1.0 mmol/L. The mean waist 
circumference (WC), hip circumference (HC) and body 
mass index (BMI) were 99.74 ± 10.2 cm, 109.27 ± 9.0 cm 
and 30.19 ± 5.0 cm, respectively. Further analysis revealed 
that males had significantly (p < 0.001) higher mean WC 
compared to females. Whereas, females had significantly 
higher mean heart rate (p = 0.040), hip circumference (cm) 
(p < 0.001), body mass index (BMI) (p < 0.001) and risk of 
CVDs (p < 0.001) compared to male respondents (Table 2).

3.3 � Relationship between family history 
of hypertension/diabetes and metabolic 
syndrome across gender of the respondents

Of the study respondents, 33.2% (n = 61) males and 38.6% 
(n = 85) females had family history of hypertension. Moreo-
ver, 20.1% (n = 37) males and 19.5% (n = 43) females had 
family history of diabetes. Further analysis with a chi-square 
test of independence revealed the prevalence of metabolic 
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syndrome was significantly higher (p = 0.016) among female 
respondents with a family history of hypertension (Table 3).

3.4 � Relationship Between Family History 
of Hypertension/Diabetes and Current Blood 
Pressure and Diabetic Status Across Gender 
of the Respondents

Of the respondents, 34.2% (n = 138) and 48.3% (n = 195) 
were found to be pre-hypertensive and hypertensive 
(BP ≥ 140/90 mmHg), respectively. Of the hypertensive 

respondents, 46.2% (n = 90) were not aware having hyperten-
sion. Additionally, 12.1% (n = 49) and 11.6% (n = 47) were 
pre-diabetic and diabetics, respectively. Further analysis 
with a chi-square test of independence revealed a signifi-
cant association between family history of hypertension and 
blood pressure. Respondents with family history of hyper-
tension were more likely (p = 0.022) in males and (p = 0.001) 
in females to have hypertension compared to those without 
history of hypertension. Moreover, respondents with family 
history of diabetes were more likely (p < 0.001) in males and 
(p < 0.001) in females to develop diabetes compared to those 
without history of diabetes (Table 4).

3.5 � Relationship Between Age and Metabolic 
Syndrome‑Related Components Across Gender

All the respondents had central obesity (WC: ≥ 94 cm for 
men, ≥ 80 cm for women). The overall prevalence of MetS 
was 87.2%, with no significant difference between the gen-
ders (female = 87.3%, male = 87%, p = 0.925). Elevated 
BP (65.8%), TGs (64.9%) and low HDL-C (75.5%) were 
the most prevalent Mets-related components among the 
respondents. Analysis with a chi-square test of independence 
and Fisher’s Exact test revealed a significant association 
between age and MetS as well as the related components. 
Irrespective of gender, the prevalence of MetS was signifi-
cantly higher among those aged above 49 years compared to 
the rest. Female respondents above 49 years old were more 
likely to have MetS (p < 0.001), elevated BP (p < 0.001), 
raised TGs (p = 0.043) and raised FBG level (p < 0.001) 
compared to those below or 49 years old. Similarly, male 
respondents aged above 49 years were more likely to have 
MetS (p < 0.001), elevated BP (p < 0.001) and raised FBG 
level (p < 0.001) compared to those below or 49 years old 
(Table 5).

3.6 � Relationships Between Marital Status 
and Metabolic Syndrome‑Related Components 
Across Gender

Analysis with chi-square test of independence revealed 
that the divorced/separated/widowed men were more 
likely (χ2 = 18.203, p < 0.001) to have MetS compared to 
those who were married. Moreover, irrespective of gen-
der, divorced/separated/widowed respondents were more 
likely to have elevated BP (males, χ2 = 8.198, p = 0.012, 
females, χ2 = 7.211, p = 0.027) and raised FBG level (males, 
χ2 = 12.535, p = 0.001, females, χ2 = 6.087, p = 0.048) com-
pared to the rest. The divorced/separated/widowed female 
respondents were more likely (χ2 = 6.960, p = 0.025) to have 
reduced HDL-C compared to the married and the never mar-
ried (single) (Table 6).

Table 1   Socio-demographic characteristics of the respondents

Baseline characteristics Number (n) Percent (%)

Age
 ≤ 30 years 68 16.8
 31—40 years 124 30.7
 41—50 years 115 28.5
 > 50 years 97 24.0

Gender
 Male 184 45.5
 Female 220 54.5

Marital status
 Married 307 76.0
 Single 69 17.1
 Divorced 7 1.7
 Separated 11 2.7
 Widowed 10 2.5

Religion
 Protestant 241 59.7
 Catholic 131 32.4
 Muslim 32 7.9

Level of education
 No formal education 7 1.7
 Primary 75 18.6
 Secondary 197 48.8
 College/university 125 30.9

Occupation
 Government employee 15 3.7
 Non-government employee 111 27.5
 Self-employed 211 52.2
 Unemployed (able to work) 39 9.7
 Unemployed (unable to work) 21 5.2
 Doing house work at home 7 1.7

Family monthly income (USD)
 < 100 67 16.6
 101–300 184 45.5
 301–500 66 16.3
 Over 500 49 12.1
 No response 38 9.4

Total 404 100.0
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3.7 � Relationship Between Educational Attainment 
and Metabolic Syndrome Across Gender

Analysis with binary regression revealed an inverse 
relationship between level of education and MetS in 
females. Females with tertiary level of education were 
34 and 33% less likely to have MetS (AOR = 0.34; 95% 
CI 0.14–0.84; p = 0.019) and raised fasting blood glu-
cose level (AOR = 0.33; 95% CI 0.23–1.96; p = 0.016) 
compared to those with primary or secondary education. 

Moreover, females with secondary education were more 
likely (AOR = 2.62; 95% CI 0.61–10.30; p = 0.021) to 
develop elevated blood pressure compared to those with 
primary or tertiary education. However, males who 
attained a tertiary level of education were more likely to 
develop MetS (AOR = 1.28; 95% CI 0.51–3.20; p = 0.598) 
and raised triglycerides (AOR = 1.92; 95% CI 1.11–3.31; 
p = 0.046) compared to those with primary or secondary 
education (Table 7).

Table 2   Clinical-anthropometric characteristics across gender in the respondents

*Independent t test
**Chi-square test of independence

General characteristics Male Female Total P
N (%) N (%) N (%)

Respondents, N (%) 184 (45.5) 220 (54.5) 404 (100)
Mean age in years (± SD) 42.82 ± 12.6 42.24 ± 11.3 42.50 ± 11.9 0.624*
Known hypertensive N (%) 0.025**
 Yes 38 (36.2) 67 (63.8) 105 (26.0))
 No 146 (48.8) 153 (51.2) 299 (74.0)
 Total 184 (45.5) 220 (54.5) 404 (100.0)
 Mean age at diagnosis with hypertension (± SD) 49.89 ± 10.5 43.82 ± 8.6 46.04 ± 9.7 0.002*

Family history of hypertension N (%) 0.253**
 Yes 61 (41.8) 85 (58.2) 146 (36.1)
 No 123 (47.7) 135 (52.3) 258 (63.9)
 Total 184 (45.5) 220 (54.5) 404 (100.0)

Known diabetes N (%) 0.540**
 Yes 19 (41.3) 27 (58.7) 46 (11.4)
 No 165 (46.1) 193 (53.9) 358 (88.6)
 Total 184 (45.5) 220 (54.5) 404 (100.0)
 Mean age at diagnosis with diabetes (± SD) 52.58 ± 11.7 45.81 ± 8.5 48.61 ± 10.4 0.029*

Family history of diabetes N (%) 0.887**
 Yes 37 (46.3) 43 (53.7) 80 (19.8)
 No 147 (45.4) 177 (54.6) 324 (80.2
 Total 184 (45.5) 220 (54.5) 404 (100.0)
 Known hypertensive and diabetes, N (%) 15 (41.7) 21 (58.3) 36 (8.9)

Mean systolic BP (± SD) 134.45 ± 18.8 132.61 ± 18.8 133.45 ± 18.8 0.328*
 Mean diastolic BP (± SD) 84.47 ± 11.8 85.62 ± 11.9 85.09 ± 11.8 0.333*

Mean heart rate (± SD) 75.62 ± 12.6 78.24 ± 12.8 77.05 ± 12.8 0.040*
 Mean FBG level (± SD) 4.90 ± 0.9 5.05 ± 1.1 4.99 ± 1.0 0.127*

Mean waist circumference (± SD) 101.94 ± 8.5 97.98 ± 11.1 99.74 ± 10.2 0.000*
 Mean hip circumference (± SD) 106.57 ± 7.2 111.573 ± 9.6 109.27 ± 9.0 0.000*

Mean waist-hip ratio (± SD) 1.99 ± 9.9 0.88 ± 0.1 1.38 ± 6.7 0.095*
 Mean body mass index (kg/m2) (± SD) 29.20 ± 5.2 31.02 ± 4.6 30.19 ± 5.0 0.000*

Waist-hip ratio 0.000*
Low risk (≤ 0.95 for men, ≤ 0.80 for women) 100 (75.2) 33 (24.8) 133 (100)
Moderate risk (0.96 to 1.0 for men, 0.81 to 0.85 for women) 63 (54.3) 53 (45.7) 116 (100)
High risk (> 1 for men, > 0.85 for women) 21 (13.5) 134 (86.5) 155 (100)
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3.8 � Relationship Between Employment Status 
and Metabolic Syndrome Across Gender

The results showed a significant association between 
employment status and MetS in men but not in women. 
The prevalence of MetS was higher among employed men 
compared to the unemployed. Analysis with a chi-square 

test of independence revealed that self-employed males 
were more likely (χ2 = 6.381, p = 0.016) to develop MetS 
compared to the unemployed. Moreover, self-employed 
females and males were more likely to have elevated BP 
(χ2 = 7.813, p = 0.035) and raised TGs (χ2 = 14.931, 
p = 0.001), respectively (Table 8).

Table 3   Relationship between family history of hypertension/diabetes and metabolic syndrome among the respondents

Family history of 
hypertension

Status Metabolic syndrome Total (n, %) Chi (χ2) df p-value

No Yes

Male Yes 6 (9.8) 55 (90.2) 61 (100) 0.828 1 0.363
No 18 (14.6) 105 (85.4) 123 (100)
Total 24 (13.0) 160 (87.0) 184 (100)

Female Yes 5 (5.9) 80 (94.1) 85 (100) 5.843 1 0.016
No 23 (17.0) 112 (83.0) 135 (100)
Total 28 (12.7) 192 (87.3) 220 (100)

Family history of 
diabetes

Status Metabolic syndrome Total (n, %) Chi (χ2) df p-value

No Yes

Male Yes 4 (10.8) 33 (89.2) 37 (100) 0.204 1 0.652
No 20 (13.6) 127 (86.4) 147 (100)
Total 24 (13.0) 160 (87.0) 184 (100)

Female Yes 3 (7.0) 40 (93.0) 43 (100) 1.591 1 0.207
No 25 (14.1) 152 (85.9) 177 (100)
Total 28 (12.7) 192 (87.3) 220 (100)

Table 4   Relationship between family history of hypertension/diabetes and current blood pressure and diabetic status of the respondents

Family history of 
hypertension

Current blood pressure status Total (n, %) Chi (χ2) df p-value

Normal Prehypertension Hypertension

Male
 Yes 8 (13.1) 15 (24.6) 38 (62.3) 61 (100) 7.658 2 0.022
 No 25 (20.3) 48 (39.0) 50 (40.7) 123 (100)
 Total 33 (17.9) 63 (34.2) 88 (47.8) 184 (100)

Female
 Yes 8 (9.4) 22 (25.9) 55 (64.7) 85 (100) 15.048 2 0.001
 No 30 (22.2) 53 (39.3) 52 (38.5) 135 (100)
 Total 38 (17.3) 75 (34.1) 107 (48.6) 220 (100)

Family history of 
diabetes

Diabetes status Total (n, %) Chi (χ2) df p-value

Normal Pre-diabetes Diabetes

Male
 Yes 20 (54.1) 5 (13.5) 12 (32.4) 37 (100) 20.376 0.000*
 No 122 (83.0) 18 (12.2) 7 (4.8) 147 (100)
 Total 142 (77.2) 23 (12.5) 19 (10.3) 184 (100)

Female
 Yes 21 (48.8) 7 (16.3) 15 (34.9) 43 (100) 26.533 2 0.000
 No 145 (81.9) 19 (10.7) 13 (7.3) 177 (100)
 Total 166 (75.5) 26 (11.8) 28 (12.7) 220 (100)



68	 O. T. Okube et al.

Ta
bl

e 
5  

R
el

at
io

ns
hi

p 
be

tw
ee

n 
ag

e 
an

d 
m

et
ab

ol
ic

 sy
nd

ro
m

e-
re

la
te

d 
co

m
po

ne
nt

s a
cr

os
s g

en
de

r

A
ge

 g
ro

up
M

al
e

Fe
m

al
e

M
et

ab
ol

ic
 sy

nd
ro

m
e

To
ta

l
C

hi
df

p
M

et
ab

ol
ic

 sy
nd

ro
m

e
To

ta
l

C
hi

df
p

Ye
s

N
o

Ye
s

N
o

A
ge

27
.4

01
3

0.
00

0*
29

.0
58

3
0.

00
0*

B
el

ow
 3

0 
ye

ar
s

14
 (5

1.
9)

13
 (4

8.
1)

27
 (1

00
)

19
 (6

1.
3)

12
 (3

8.
7)

31
 (1

00
)

30
–3

9 
ye

ar
s

48
 (9

0.
6)

5 
(9

.4
)

53
 (1

00
)

47
 (8

2.
5)

10
 (1

7.
5)

57
 (1

00
)

40
–4

9 
ye

ar
s

50
 (9

0.
9)

5 
(9

.1
)

55
 (1

00
)

66
 (9

1.
7)

6 
(8

.3
)

72
 (1

00
)

 >
 49

 y
ea

rs
48

 (9
8)

1 
(2

)
49

 (1
00

)
60

 (1
00

)
0 

(0
)

60
 (1

00
)

To
ta

l
16

0 
(8

7)
24

 (1
3)

18
4 

(1
00

)
19

2 
(8

7.
3)

28
 (1

2.
7)

22
0 

(1
00

)

B
P 

st
at

us
To

ta
l

C
hi

df
p

B
P 

st
at

us
To

ta
l

C
hi

df
p

El
ev

at
ed

 B
P

N
or

m
al

 B
P

El
ev

at
ed

 B
P

N
or

m
al

 B
P

A
ge

18
.0

73
3

0.
00

0*
*

30
.5

83
3

0.
00

0*
*

B
el

ow
 3

0 
ye

ar
s

10
 (3

7)
17

 (6
3)

27
 (1

00
)

15
 (4

8.
4)

16
 (5

1.
6)

31
 (1

00
)

30
–3

9 
ye

ar
s

37
 (6

9.
8)

16
 (3

0.
2)

53
 (1

00
)

26
 (4

5.
6)

31
 (5

4.
4)

57
 (1

00
)

40
–4

9 
ye

ar
s

33
 (6

0)
22

 (4
0)

55
 (1

00
)

50
 (6

9.
4)

22
 (3

0.
6)

72
 (1

00
)

 >
 49

 y
ea

rs
41

 (8
3.

7)
8 

(1
6.

3)
49

 (1
00

)
54

 (9
0)

6 
(1

0)
60

 (1
00

)
To

ta
l

12
1 

(6
5.

8)
63

 (3
4.

2)
18

4 
(1

00
)

14
5 

(6
5.

9)
75

 (3
4.

1)
22

0 
(1

00
)

H
ig

h 
de

ns
ity

 li
po

pr
ot

ei
n

To
ta

l
C

hi
df

p
H

ig
h 

de
ns

ity
 li

po
pr

ot
ei

n
To

ta
l

C
hi

df
p

Re
du

ce
d 

H
D

L
N

or
m

al
 H

D
L

Re
du

ce
d 

H
D

L
N

or
m

al
 H

D
L

A
ge

5.
17

1
3

0.
16

0
17

.0
66

3
0.

00
1*

*
B

el
ow

 3
0 

ye
ar

s
13

 (4
8.

1)
14

 (5
1.

9)
27

 (1
00

)
18

 (5
8.

1)
13

 (4
1.

9)
31

 (1
00

)
30

–3
9 

ye
ar

s
36

 (6
7.

9)
17

 (3
2.

1)
53

 (1
00

)
53

 (9
3)

4 
(7

)
57

 (1
00

)
40

–4
9 

ye
ar

s
35

 (6
3.

6)
20

 (3
6.

4)
55

 (1
00

)
64

 (8
8.

9)
8 

(1
1.

1)
72

 (1
00

)
A

 >
 49

 y
ea

rs
36

 (7
3.

5)
13

 (2
6.

5)
49

 (1
00

)
50

 (8
3.

3)
10

 (1
6.

7)
60

 (1
00

)
To

ta
l

12
0 

(6
5.

2)
64

 (3
4.

8)
18

4 
(1

00
)

18
5 

(8
4.

1)
35

 (1
5.

9)
22

0 
(1

00
)

Tr
ig

ly
ce

rid
es

To
ta

l
C

hi
df

p
Tr

ig
ly

ce
rid

es
To

ta
l

C
hi

df
p

R
ai

se
d 

TG
s

N
or

m
al

 T
G

s
R

ai
se

d 
TG

s
N

or
m

al
 T

G
s

A
ge

6.
95

8
3

0.
07

3
8.

15
6

3
0.

04
3*

*
B

el
ow

 3
0 

ye
ar

s
14

 (5
1.

9)
13

 (4
8.

1)
27

 (1
00

)
14

 (4
5.

2)
17

 (5
4.

8)
31

 (1
00

)
30

–3
9 

ye
ar

s
40

 (7
5.

5)
13

 (2
4.

5)
53

 (1
00

)
29

 (5
0.

9)
28

 (4
9.

1)
57

 (1
00

)
40

–4
9 

ye
ar

s
43

 (7
8.

2)
12

 (2
1.

8)
55

 (1
00

)
47

 (6
5.

3)
25

 (3
4.

7)
72

 (1
00

)
 >

 49
 y

ea
rs

33
 (6

7.
3)

16
 (3

2.
7)

49
 (1

00
)

42
 (7

0.
0)

18
 (3

0)
60

 (1
00

)
To

ta
l

13
0 

(7
0.

7)
54

 (2
9.

3)
18

4 
(1

00
)

13
2 

(6
0.

0)
88

 (4
0)

22
0 

(1
00

)



69Gender Differences in the Pattern of Socio-Demographics Relevant…

3.9 � Relationship Between Family Income 
and Metabolic Syndrome‑Related Components 
Across Gender

Analysis with a chi-square test of independence revealed a 
significant association between family monthly income and 
MetS. Male respondents who had monthly income of USD 
300 and above were more likely to develop MetS (p = 0.001) 
and elevated BP (p = 0.003) compared to those who earned 
monthly income below USD 300. Similarly, female respond-
ents who had monthly income of USD 300 and above were 
more likely to develop MetS (p = 0.004) compared to those 
with monthly income below USD 300. Overall, respond-
ents with average monthly income of USD 300 and above 
were more likely to develop MetS (p < 0.001), elevated 
BP (p = 0.001) and raised TGs (p = 0.009) than those who 
earned monthly income below USD 300 (Table 9).

3.10 � Relationship Between Perceived Stress 
and Metabolic Syndrome‑Related Components 
Among the Respondents

Of the study respondents, approximately half, (50.5%), 
reported having stress. Of those who had stress, a majority 
(54.4%), reported the main cause of their stress was financial 
(ongoing financial strain, laid-off business, threat of unem-
ployment). Some, (39.2%) reported they were stressed due to 
social issues including ongoing difficulties in close relation-
ships, divorced or separated from husband/wife/partner and 
death of spouse/partner/close friend. Few (6.4%) reported 
they were stressed because of their own and family mem-
bers’ health issues. Further analysis with a chi-square test of 
independence revealed that MetS, BP and FBG level were 
associated with stress. Respondents who reported feeling 
stressed were more likely to develop MetS (p = 0.002), ele-
vated BP (p < 0.001), raised FBG level (p = 0.012) compared 
to those without (Table 10).

3.11 � Logistic Regression with Risk Factors 
for Metabolic Syndrome Categorized 
by Gender

A logistic regression analysis was performed with or with-
out metabolic syndrome as the dependent variable with the 
independent variables namely age, marital status, occupa-
tion and family income for males and age, family income 
and education for females being considered. The logistic 
models were statistically significant, c2 = 32.675, df = 3, 
p < 0.001 for males and c2 = 28.832, df = 3, p < 0.001 for 
female respondents. The model explains 34.8% (Nagel-
kerke R2) in males and 27.0% (Nagelkerke R2) in females, 
the variance in MetS and correctly classifies 89% of the 
causes. Thus, with increasing age, males were 1.12 times BP
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(95% CI 1.049–1.196, p = 0.001) and females were 1.09 
times (95% CI 1.033–1.156, p = 0.002) likely to develop 
metabolic syndrome. Moreover, male respondents with 
higher families’ monthly income, were 11.9 times (95% CI 
2.542–55.754, p = 0.002), while females were 13 times (95% 
CI 1.595–105.523, p = 0.017), more likely to develop the 
metabolic syndrome (Table 11).

4 � Discussion

Our findings show a high prevalence of metabolic syndrome 
among adults with central obesity with gender-specific dif-
ferences in demographic, socio-economic, stress and clini-
cal/anthropometric parameters. To the best of our knowl-
edge, this is the first study to determine the prevalence of 
MetS among adults with central obesity. The high preva-
lence of MetS in this population is expected because central 
obesity is closely linked to other components of MetS nota-
bly elevated BP, raised fasting blood glucose, triglycerides, 
and low level of high-density lipoproteins cholesterol. We 
considered central obesity (waist circumference ≥ 94 cm for 
men and ≥ 80 cm for women) as the first inclusion criteria 
to screen other components of MetS using the International 
Diabetes Federation (IDF) criteria. Thus, all the respondents 
had central obesity. Moreover, of the respondents, 34.2% and 
48.3% were found to be pre-hypertensive (BP = 120–139/ 
80–89  mmHg) and hypertensive (BP ≥ 140/90  mmHg), 
respectively. Of the hypertensive respondents, 46.2%, were 
not aware having hypertension. Additionally, 12.1% and 
11.6% were pre-diabetic and diabetics, respectively. The 
study population comprised majorly the low-income earn-
ers from the surrounding informal settlements (slums) with 
an average income of USD 39 per person per month [21]. 
Another explanation for the higher risks for CVDs among 
this population could be attributed to environmental stress, 
psychosocial issues eg poverty, insecurity, violence, and 
unhealthy dietary pattern associated with large carbohy-
drates, lack of fruits/vegetables and poor cooking oils [27].

In comparison with international studies, our findings 
show a higher prevalence of MetS among adults with cen-
tral obesity compared to other studies. The variation could 
be differences in approach and the setting of the study. In 
this study, we screened participants with central obesity as 
the primary consideration while other studies used a pop-
ulation-based approach. Studies conducted in Europe may 
show a lower prevalence of MetS compared to LMIC where 
there is an epidemic of CVDs. For example, in Palestine, the 
prevalence of MetS was 69.4% using IDF, while central obe-
sity prevalence among the respondents was 81.3% [28]. A 
cross-sectional study conducted among Indian adults found 
a prevalence of MetS at 76% (80.4% in men and 67.8% in 
women) using the NCEP: ATP III criteria [29], but all the Ta
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respondents did not have central obesity. Ten large cohort 
studies from seven different countries in Europe found a 
prevalence of MetS ranging from 42.7 to 78.2%, however, 
the prevalence of obesity was 17.2% [30]. A study conducted 
among Brazilian adults found a prevalence of 66.8% of MetS 
in men [29], while Salas et al. [31] found the prevalence of 
MetS at 73.8% (70.3% men; 76.0% women) among obese 
Mexican adults; however, obesity was determined using 
BMI rather than waist circumference, as central obesity is 
the major risk factor for MetS. In our study, all the respond-
ents had central obesity; the principal causative factor in the 
development of MetS [32, 33]. Additionally, in comparison 
to the Mexican adolescents, our study respondents were 
adults (mean age = 42.50 years) and thus expected to show 

a higher prevalence of age-related MetS. The key point to be 
highlighted in our study is that the respondents were a high-
risk group than the general population. First, all the respond-
ents had central obesity, unlike the aforementioned studies, 
a major determinant of MetS and its components probably 
played for the higher prevalence of MetS in our study. Sec-
ond, above 50% of them were hypertensive-diabetic patients 
who were extremely at higher risk to have MetS compared to 
those without these conditions. Thirdly, all the respondents 
were attending an outpatient clinic, probably presented with 
medical conditions that put them at a higher risk for MetS 
than the general population.

Notable socio-demographics namely age, gender, marital 
status, level of educational, employment and family income 

Table 7   Relationship between educational attainment and metabolic syndrome-related components across gender

Educational status Male Female

Metabolic syndrome Total AOR (95% CI) p Metabolic syndrome Total AOR (95% CI) p

Yes No Yes No

None—primary 39 (92.9) 3 (7.1) 42 (100) 1 59 (88.1) 8 (11.9) 67 (100) 1
Secondary 65 (84.4) 12 (15.6) 77 (100) 0.49 (0.10–2.43) 0.384 98 (91.6) 9 (8.4) 107 (100) 0.46 (0.16–1.32) 0.149
Tertiary 57 (87.7) 8 (12.3) 65 (100) 1.28 (0.51–3.20) 0.598 35 (76.1) 11 (23.9) 46 (100) 0.34 (0.14–0.84) 0.019
Total 160 (87) 24 (13) 184 (100) 192 (87.3) 28 (12.7) 220 (100)

Blood pressure Total AOR (95% CI) p Blood pressure Total AOR (95% CI) p

Elevated Normal Elevated Normal

None—primary 21 (50.0) 21 (50.0) 42 (100) 1 35 (52.2) 32 (47.8) 67 (100) 1
Secondary 55 (71.4) 22 (28.6) 77 (100) 1.18 (0.59–2.39) 0.647 80 (74.8) 27 (25.2) 107 (100) 2.62 (0.61–10.30 0.021
Tertiary 44 (67.7) 21 (32.3) 65 (100) 1.08 (0.61–1.92) 0.721 27 (58.7) 19 (41.3) 46 (100) 1.25 (0.55–2.86) 0.081
Total 120 (65.2) 64 (34.9) 184 (100) 142 (64.5) 78 (35.5) 220 (100)

HDL-C Total AOR (95% CI) p HDL-C Total AOR (95% CI) p

Reduced Normal Reduced Normal

None—primary 27 (64.3) 15 (35.7) 42 (100) 1 28 (41.8) 39 (58.2) 67 (100) 1
Secondary 49 (63.6) 28 (36.4) 77 (100) 0.88 (0.44–1.77) 57 (53.3) 50 (46.7) 107 (100) 1.21 (0.47–3.15) 0.186
Tertiary 44 (67.7) 21 (32.3) 65 (100) 0.71 (0.38–1.31) 0.089 21 (45.7) 25 (54.3) 46 (100) 0.75 (0.34–1.68) 0.787
Total 120 (65.2) 64 (34.8) 184 (100) 0.097 106 (48.2) 114 (51.8) 220 (100)

Triglycerides Total AOR (95% CI) p Triglycerides AOR (95% CI) p

Raised Normal Raised Normal

None—primary 26 (61.9) 16 (30.1) 42 (100) 1 37 (55.2) 30 (44.8) 67 (100) 1
Secondary 52 (67.5) 25 (32.5) 77 (100) 1.02 (0.50–2.12) 0.176 61 (57.0) 46 (43.0) 107 (100) 1.02 (0.50–2.12)
Tertiary 51 (78.5) 14 (21.5) 65 (100) 1.92 (1.11–3.31) 0.046 33 (71.7) 13 (28.3) 46 (100) 1.52 (1.11–3.31) 0.073
Total 129 (70.1) 55 (29.9) 184 (100) 131 (59.5) 89 (40.5) 220 (100)

FBG Total AOR (95% CI) p FBG Total AOR (95% CI) p

Raised Normal Raised Normal

None—primary 6 (14.3) 36 (85.7) 42 (100) 1 18 (26.9) 49 (73.1) 67 (100) 1
Secondary 18 (23.4) 59 (76.6) 77 (100) 1.02 (0.38–2.71) 0.787 28 (26.2) 79 (73.8) 107 (100) 1.08 (0.61–1.92)
Tertiary 12 (18.5) 53 (81.5) 65 (100) 0.88 (0.44–1.77) 6 (13.0) 40 (87.0) 46 (100) 0.33 (0.23–1.96) 0.016
Total 36 (19.6) 148 (80.4) 184 (100) 52 (23.6) 168 (76.4) 220 (100)
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were shown to be important in MetS. Additionally, stress 
was found to be significantly associated with MetS and 
related components. This study shows almost half of the cli-
ents identified to have hypertension were not aware of their 
status. The females were more likely to be diagnosed at an 
earlier age with hypertension (43 for females vs 49 years for 
males) and diabetes (45 for females vs 52 years for males), 
respectively. Moreover, females with a family history of 
hypertension were more likely to have MetS. With regards to 
the clinical and anthropometric profiles, females were more 
likely to be known hypertensive, had higher heart rate, body 
mass index (BMI) and higher risks of CVDs, while males 
had higher waist circumference. The following narrative 
expounds on the aforementioned findings.

Advanced age, irrespective of gender, was shown to be 
associated with a higher prevalence of MetS, evidenced by 
elevated BP, raised TGs and FBG levels. Advanced age has 
been linked to lipid/carbohydrate dysmetabolism, athero-
sclerosis, high blood pressure, some of the classical com-
ponents of Mets associated with physical, physiological as 
well as biochemical changes. Notably, the aging process is 
attributed to changes such as weight gaining, insulin resist-
ance, inflammatory process as well as compromised impor-
tant compensatory mechanisms notably baroreceptor reflex, 
kidney’s buffering capacity, hardening of blood vessels asso-
ciated with high BP, diabetes, and MetS [34, 35]. Patho-
physiologically, intracellular fat oxidation is an important 
contributor to insulin resistance associated with aging. This 
has been linked to inflammation, a key factor in the develop-
ment of insulin resistance and subsequently type-2 diabetes 
[36] that is directly related to aging. As regards CVDs, high 
BP is directly linked with advanced age due to structural and 
vasculature changes namely arterial stiffness, baroreceptor 
reflex and reduction of arterial buffering capacity [37, 38]. 
A decline in the capacity of the body to process dietary salt 
resulting in high BP due to aging has been observed. The 
kidney function and renal blood flow are reduced with age, 
resulting in activation of the renin–angiotensin–aldosterone 
system (RAAS) leading to sodium and water retention cul-
minating in hypertension [39–41]. Although these mecha-
nisms were not investigated in the study, their role in causing 
MetS-related elements cannot be underestimated.

Our findings showed females were more likely to have 
higher BMI, heart rate and higher risk for CVDs, whereas, 
males were more likely to have larger waist circumference. 
Our findings were in line with a study conducted in Nairobi’s 
slums (Korogocho), where, men were more likely to have 
larger waist circumference, while; women were more likely 
to have higher BMI [19]. Interestingly, our study shows 
females with a history of hypertension were more likely to 
be affected by MetS. This finding implies that CVD-related 
genetic factors are more pronounced in females in this study 
population. This elicits the gender differences in markers Ta

bl
e 

8  
(c

on
tin

ue
d)

Fa
sti

ng
 b

lo
od

 g
lu

co
se

To
ta

l
C

hi
df

P
Fa

sti
ng

 b
lo

od
 g

lu
co

se
To

ta
l

C
hi

df
p

R
ai

se
d 

FB
G

L
N

or
m

al
 F

G
B

L
R

ai
se

d 
FB

G
L

N
or

m
al

 F
G

B
L

O
cc

up
at

io
n

3.
91

6
0.

25
1

6.
81

3
3

0.
06

8
G

ov
er

nm
en

t e
m

pl
oy

ee
1 

(1
2.

5)
7 

(8
7.

5)
8 

(1
00

)
0 

(0
)

7 
(1

00
)

7 
(1

00
)

N
on

-g
ov

er
nm

en
t e

m
pl

oy
ee

7 
(1

2.
3)

50
 (8

7.
7)

57
 (1

00
)

8 
(1

4.
8)

46
 (8

5.
2)

54
 (1

00
)

Se
lf 

em
pl

oy
ed

21
 (2

2.
1)

74
 (7

7.
9)

95
 (1

00
)

35
 (3

0.
2)

81
 (6

9.
8)

11
6 

(1
00

)
U

ne
m

pl
oy

ed
7 

(2
9.

2)
17

 (7
0.

8)
24

 (1
00

)
9 

(2
0.

9)
34

 (7
9.

1)
43

 (1
00

)
To

ta
l

36
 (1

9.
6)

14
8 

(8
0.

4)
18

4 
(1

00
)

52
 (2

3.
6)

16
8 

(7
6.

4)
22

0 
(1

00
)



75Gender Differences in the Pattern of Socio-Demographics Relevant…

Ta
bl

e 
9  

F
am

ily
 in

co
m

e 
in

 re
la

tio
n 

to
 m

et
ab

ol
ic

 sy
nd

ro
m

e-
re

la
te

d 
co

m
po

ne
nt

s a
cr

os
s g

en
de

r

M
et

S 
an

d 
its

 c
om

-
po

ne
nt

s
M

al
e

Fe
m

al
e

A
ll

Fa
m

ily
 in

co
m

e 
in

 U
SD

C
hi

df
p

Fa
m

ily
 in

co
m

e 
in

 U
SD

C
hi

df
p

Fa
m

ily
 in

co
m

e 
in

 U
SD

To
ta

l
C

hi
df

p

Le
ss

 th
an

 3
00

30
0 

an
d 

ab
ov

e
Le

ss
 th

an
 3

00
30

0 
an

d 
ab

ov
e

Le
ss

 th
an

 3
00

30
0 

an
d 

ab
ov

e

M
et

S
11

.9
99

1
0.

00
1

8.
08

6
1

0.
00

4
19

.2
71

1
0.

00
0

 Y
es

71
 (4

7.
3)

79
 (5

2.
7)

11
5 

(6
5.

7)
60

 (3
4.

3)
18

6 
(5

7.
2)

13
9 

(4
2.

8)
32

5 
(1

00
)

 N
o

17
 (8

9.
5)

2 
(1

0.
5)

21
 (9

5.
5)

1 
(4

.5
)

38
 (9

2.
7)

3 
(7

.3
)

41
 (1

00
)

B
P

8.
98

2
1

0.
00

3
3.

15
0

1
0.

07
6

10
.7

54
1

0.
00

1
 E

le
va

te
d 

B
P

48
 (4

3.
6)

62
 (5

6.
4)

13
3 

(5
5.

2)
10

8 
(4

4.
8)

24
1 

(1
00

)
 N

or
m

al
 B

P
40

 (6
7.

8)
19

 (3
2.

2)
51

 (7
7.

3)
15

 (2
2.

7)
91

 (7
2.

8)
34

 (2
7.

2)
12

5 
(1

00
)

H
D

L
0.

75
2

1
0.

38
6

0.
30

6
1

0.
58

0
1.

04
4

1
0.

30
7

 L
ow

 H
D

L
62

 (5
4.

4)
52

 (4
5.

6)
11

4 
(6

8.
3)

53
 (3

1.
7)

17
6 

(6
2.

6)
10

5 
(3

7.
4)

28
1 

(1
00

)
 N

or
m

al
 H

D
L

26
 (4

7.
3)

29
 (5

2.
7)

22
 (7

3.
3)

8 
(2

6.
7)

48
 (5

6.
5)

37
 (4

3.
5)

85
 (1

00
)

TG
s

3.
60

7
1

0.
05

8
1.

71
2

1
0.

19
1

6.
76

3
1

0.
00

9
 R

ai
se

d 
TG

s
58

 (4
7.

5)
64

 (5
2.

5)
78

 (6
5.

5)
41

 (3
4.

5)
13

6 
(5

6.
4)

10
5 

(4
3.

6)
24

1 
(1

00
)

 N
or

m
al

 T
G

s
30

 (6
3.

8)
17

 (3
6.

2)
58

 (7
4.

4)
20

 (2
5.

6)
88

 (7
0.

4)
37

 (2
9.

6)
12

5 
(1

00
)

FB
G

0.
01

3
1

0.
91

0
0.

00
2

1
0.

96
1

0.
04

4
1

0.
83

4
 R

ai
se

d 
FB

G
L

18
 (5

2.
9)

16
 (4

7.
1)

33
 (6

8.
8)

15
 (3

1.
3)

51
 (6

2.
2)

31
 (3

7.
8)

82
 (1

00
)

 N
or

m
al

 F
G

B
L

70
 (5

1.
9)

65
 (4

8.
1)

10
3 

(6
9.

1)
46

 (3
0.

9)
17

3 
(6

0.
9)

11
1 

(3
9.

1)
28

4 
(1

00
)

 T
ot

al
88

 (5
2.

1)
81

 (4
7.

9)
13

6 
(6

9)
61

 (3
1)

22
4 

(6
1.

2)
14

2 
(3

8.
8)

36
6 

(1
00

)



76	 O. T. Okube et al.

for CVDs. Although the markers are hormone linked, they 
are precursors for cardiovascular derangement. The cause 
of these disparities in clinical, physical, biomarkers and the 
overall CVDs risk profile between men and women could 
be due to sex differences in gene expression as well as gen-
der (sociocultural practices such as behaviors, environment, 
lifestyle, nutrition) differences [42]. Indeed, it has been sug-
gested that obesity in women is associated with hormonal 
differences that dictate fat distribution [43], predisposing 
them to a higher risk of high BP compared to age-matched 
obese men [42]. Although the females may be at risk of 

CVDs, the males were, however, found to have larger waist 
circumference compared to females. This could predispose 
them to the CVDs because abdominal fat is shown to easily 
be mobilized into the blood vessels leading to type-2 diabe-
tes and heart events compared to hip fat [44–49]. Addition-
ally, while females are protected during pre-menopause by 
estrogen hormone which tends to increase HDL-C levels, 
maintenance of vasodilation, thus BP control [50], males are 
not. However, our findings appeared to dispute this proposal, 
with findings showing females as more likely to be affected 
and diagnosed with both hypertension and diabetes at an 

Table 10   Relationship between perceived stress and metabolic syndrome-related components among respondents

Stress Male (n, %) Female (n, %) Total (n, %)

Yes 87 (47.3) 117 (53.2) 204 (50.5)
No 97 (52.7) 103 (48.8) 200 (49.5)

Causes of the stress (n = 87) (n = 117)

Financial 49 (56.3) 62 (53.0) 111 (54.4)
Social 32 (36.8) 48 (41.0) 80 (39.2)
Health issue 6 (6.9) 7 (6.0) 13 (6.4)
Total 87 (100) 117 (100) 204 (100)

Stress Metabolic syndrome Total Chi df p

Yes No

Yes 191 (93.6) 13 (6.4) 204 (100) 18.203 1 0.002
No 161 (80.0) 39 (20.0) 200 (100)
Total 352 (87.1) 52 (12.9) 404 (100)

Stress Blood pressure Total

Elevated BP Normal BP

Yes 158 (77.5) 46 (22.5) 204 (100) 8.198 1 0.000
No 108 (54.0) 92 (46.0) 200 (100)
Total 266 (65.8) 138 (34.2) 404 (100)

Stress High density lipoprotein-C Total

Reduced HDL-C Normal HDL-C

Yes 156 (76.5) 48 (23.5) 204 (100) 3.898 1 0.157
No 149 (74.5) 51 (25.5) 200 (100)
Total 305 (75.5) 99 (24.5) 404 (100)

Stress Triglycerides (TGs) Total

Raised TGs Normal TGs

Yes 129 (63.2) 75 (36.8) 204 (100) 3.088 1 0.179
No 133 (66.5) 67 (33.5) 200 (100)
Total 262 (64.9) 142 (35.1) 404 (100)

Stress Fasting blood glucose Total

Raised FBGL Normal FGBL

Yes 55 (27.0) 149 (73.0) 204 (100) 12.535 1 0.012
No 33 (16.5) 167 (83.5) 200 (100)
Total 88 (21.8) 316 (78.2) 404 (100)
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earlier age than the males. These findings are peculiar and 
need to be investigated as to the early causes of hyperten-
sion and diabetes in females in this population. The findings 
are however consistent in depicting the burden of CVDs on 
females together with other studies in Kenya [9] as well as 
other developing and developed countries [8, 45, 51–55], 
that showed a high prevalence of overweight/obesity among 
women. Studies from Brazzaville, Cameroon, and Ghana 
have reported high cardio-metabolic risk in women com-
pared to men [55-57]. Our study shows that reduced HDL-C 
was more prevalent in women, while in men it was raised 
TGs. These findings on the abnormal level of biomarkers are 
consistent with findings from Kenya [7], China [58], Korea 
[13, 52, 59, 60] and Taiwan [61] where reduced HDL-C was 
more prevalent in women and raised TGs in men. Seden-
tary lifestyle, poor diet, and excess weight are common risk 
factors in women probably contributed to the higher BMI, 
low HDL-C level, and risk for CVDs compared to the men. 
With regards to Triglycerides, in young adulthood up to the 
age of 49 years, men tend to have higher triglyceride levels 
than women [62]. Larger waist circumference is linked to 
an increase in visceral abdominal fat (VAT), accompanied 
by increased free fatty acid concentration leading to hyper-
triglyceridemia [63].

Marital status was shown as an important predictor of 
Mets and its related elements especially in men, with those 
divorced/separated/widowed linked to a higher risk for 
MetS. This is attributed to the constellation of factors asso-
ciated with the social events including buildup of stress, 
nutritional as well as lifestyle behavior like alcoholism, 
smoking to wade of stress resulting in MetS. These findings 
are consistent with several studies [64–66]. For example, it 
is hard for African men to adopt healthy behaviors such as 
cooking and eating healthy foods in their homes, but instead 
prefer restaurant prepared meals including processed/fast 
foods associated with MetS [9]. Men are likely to engage 
in alcohol and smoking in a way to wade off stress as well 
as socialization. In contrast, married men who lived with 

their spouses have better health behavior [67], thus protected 
from MetS. Indeed, marriage is associated with many health 
benefits including decreased cardiovascular morbidity and 
mortality [66] compared to unmarried, separated, divorced 
or widowed [68]. Moreover, marital relationships buffer 
stressful events by providing physical, emotional, mental and 
psycho-social support benefits [69, 70], as well as protection 
against social isolation, enhances positive health behaviors 
and discourage health-damaging attitudes and behaviors 
[71]. Lack of marital relationships may cause stress [70, 
72], a precursor for MetS. Related to the aforementioned, 
we found out that stress was significantly associated with 
MetS-related components. The respondents reported facing 
several social, economic and health-related stresses, whose 
role in causing CVDs is well documented [15]. The social 
stress is associated with psychosocial stressor thus increas-
ing diseases risk [73]. Socio-economic stress has been attrib-
uted to CVDs onset and outcomes in terms of mortality and 
morbidity rising steadily as social status decreases [74, 75]. 
Our findings also showed that respondents who had stress 
were more likely to develop MetS, high BP and raised FBG 
compared to those without. This result is in line with several 
studies [76–79] that showed stress as a substantial risk fac-
tor for MetS and thus CVDs. Stress activates the autonomic 
nervous system and neuroendocrine directly, resulting in 
catecholamine release, vagal withdrawal, cortisol secretion 
and activation of the renin-angiotensin system [15] which 
are key risk factors for hypertension, diabetes, and MetS.

Of particular interest in our study is that the prevalence 
of MetS was inversely associated with the level of educa-
tional attainment in women, but not in men. Females with a 
tertiary level of education were less likely to develop MetS 
compared to those with primary or no formal education. 
A higher level of education is associated with economic 
security, positive healthier behaviors, attitudes, knowledge 
and awareness, healthier working environment and better 
access to healthcare. This finding concurs with several stud-
ies in Kenya [80], Qatar [81], Sweden [82], Portugal [83], 

Table 11   Logistic regression 
with risk factors for metabolic 
syndrome categorized by gender

Variable B SE Wald df p-value OR 95% CI

Lower Upper

Male
 Age 0.113 0.033 11.501 1 0.001 1.120 1.049 1.196
 Marital status − 0.194 0.551 0.124 1 0.725 0.824 0.280 2.426
 Family income 2.477 0.788 9.886 1 0.002 11.905 2.542 55.754
 Constant − 2.752 1.546 3.166 1 0.075 0.064

Female
 Age 0.089 0.029 9.546 1 0.002 1.093 1.033 1.156
 Family income 2.563 1.069 5.744 1 0.017 12.975 1.595 105.523
 Education − 0.482 0.400 1.454 1 0.228 0.617 0.282 1.352
 Constant − 0.724 1.499 0.233 1 0.629 0.485
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Lebanon [84] and South Korea [85] which showed lower 
education level was associated with a higher risk of the MetS 
in women. Generally, people with a lower level of education 
are at higher risk of MetS than those who attained higher 
education [82, 86, 87]. Likewise, Thomas et al. [88] showed 
that lifetime risk for CVDs was inversely correlated with 
educational attainment. Particularly, the lower the educa-
tional status of females, the less they care about healthcare 
and hence, the higher the risk of MetS [89, 90]. The direct 
relationship between educational status and MetS in males 
was associated with lifestyle behavior. These findings are 
consistent with reports that men who showed higher anthro-
pometric measurements as well as likely hood of poor BP 
control [9]. On the other hand, men in lower socioeconomic 
strata are more likely to be involved in physically demanding 
activities, increasing their total energy expenditure, which 
may protect them from developing obesity and CVDs. 
Consistently, several studies have reported an association 
between higher levels of physical activity and lower rates of 
chronic diseases, including CVDs [91–93].

Related to the aforementioned employment status and 
income levels were correlated with MetS. Our findings 
revealed that employed men in particular and those with 
higher monthly income were more likely to develop MetS, 
high BP and raised TGs. The findings are consistent with 
reports [11, 12, 94, 95] that have shown being employed 
and having a higher socioeconomic status as risk factors 
for MetS. Likewise, studies in India [19], China [15], and 
Saudi Arabia [96] showed higher socioeconomic status as 
a significant risk factor for MetS. For example, Ogden and 
colleagues [97] showed men with higher income are more 
likely to be obese and subsequently develop MetS. How-
ever, several studies have reported an inverse relationship 
between income and MetS and CVDs in developed countries 
[13, 98-100]. Nevertheless, in developing countries, there 
is a direct relationship between income and Mets [19]. This 
divergence can be explained by the quality of food consumed 
and lifestyle by high-income earners in developing coun-
tries mainly the unhealthy fatty foods/sugars and sedentary 
lifestyle, while those in the developed countries buy quality 
foods/active lifestyle [101].

Finally, we show that the female respondents with a 
family history of hypertension were more likely to develop 
MetS. Although extensive evidence has been generated to 
show this relationship, this is the first study in Kenya to 
show this association. This could be attributed to the role 
of genetics and lifestyle or the combination of the two in 
influencing MetS. Evidence has shown the association of 
family history as a risk factor for hypertension and MetS 
[102, 103]. Indeed, family history of hypertension has 
been implicated in increased central obesity and MetS, 
premorbid states for both hypertension and diabetes [104, 

105]. Family history of hypertension increases suscepti-
bility to the CVDs because of heritable genetic, environ-
mental and lifestyle behaviors, which are mostly shared 
among such families than the general population [106]. 
Although a lot has been documented on this relationship, 
it is of interest because of genetic studies and preventive 
counselling as strategies for interventions can be explored.

The study findings should be interpreted in light of 
some limitations. This is a cross-sectional report of data 
gathered from baseline survey of "community-based life-
style modification intervention for the management and 
control of MetS among adults" which is an ongoing rand-
omized controlled trial (RCT), and as such, may not draw 
inference about the cause-effect relationship. Additionally, 
this paper is only focusing on socio-demographic factors 
in relation to MetS, other critically relevant factors notably 
dietary and behavioral patterns are not covered. Neverthe-
less, the ongoing RCT is expected to address these limita-
tions and establish strong evidence on the effects of life-
style on MetS, to inform overall CVDs prevention strategy.

5 � Conclusions

Although metabolic syndrome has not been comprehensively 
researched in Kenya, we show its high prevalence linked to 
gender-specific differences in demographic, socio-economic, 
stress and clinical/anthropometric factors. Notable factors 
including age, gender, marital status, level of educational, 
employment and family income are important predictors 
of MetS in the studied population. Of importance is stress, 
that was associated with social, economic and health chal-
lenges which was significantly linked to MetS. Surprisingly, 
about a half of those identified to have hypertension were 
not aware of their status an issue that need urgent atten-
tion. The females were more likely to be diagnosed earlier 
with hypertension or diabetes evidenced by higher clinical, 
anthropometric, and biochemical markers than males who 
had wider waist circumference. Additionally, subjects with 
family history of hypertension or diabetes were more likely 
to develop MetS irrespective of gender. These underscore 
the need to look beyond the behavioral and biological risk 
factors and focus on nuance of gender-specific differences 
in addressing MetS and CVDs. Thus, interventions relevant 
to MetS should incorporate the aforementioned factors dur-
ing identification, management and prevention strategies for 
CVDs.
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