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Background: Central obesity is a leading risk factor for cardiometabolic diseases, in which body fat accumulates to a particular extent, and may negatively impact on health. The prevalence of abdominal obesity has increased over the last 10 years and currently surpasses that of overall obesity. There is a scarcity of data on the determinants of central obesity, especially among populations residing in rural Africa. The aim of the present study was thus to determine sociodemographic and lifestyle factors that are associated with central obesity.

Methods: This was a cross-sectional, retrospective study. The present study used secondary data from the AWI-Gen phase 1 study. The study comprised 791 participants, of which 242 were men and 549 were women aged 40 years and above. The participants were selected by convenient sampling. Data were analyzed using the Statistical Package for Social Sciences version 27. A comparison of proportions was performed using the chi-square test, while a comparison of means was performed using an unpaired Student t-test. The association between sociodemographic and lifestyle factors with central obesity was analyzed using bivariate correlation, partial correlation, and binary regression analysis, and the statistical significance was set at a p-value of <0.05.

Results: The proportion of central obesity in the total population was 59.9%, and significantly more women were centrally obese (79.6 vs. 15.3%, p = <0.001) as compared to men. Married status correlated positively and significantly with central obesity in both bivariate and partial correlations. Moreover, binary logistic regression further confirmed the positive association between married status and central obesity. Single status correlated negatively and significantly with central obesity. The correlation remained unchanged even after controlling for age and gender. Binary logistic regression showed that unemployment correlated significantly with central obesity. The proportion of smokers was also significantly higher in participants without central obesity than in those with central obesity (87.2 vs. 34.0%, p = <0.001). Smoking correlated negatively and significantly with central obesity in bivariate and partial correlations. In addition, binary logistic regression further confirmed the negative association between smoking and central obesity.

Conclusion: The present study shows that in this population, central obesity is determined by gender, unemployment, and marital status.
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1. Introduction

In developing nations, central obesity has become a major public health issue (1). It is one of the main causes of metabolic syndrome and associated disorders. Globally, waist circumference (WC) is used as a parameter to determine central obesity (2). Men and women with waists larger than 120 cm and 110 cm, respectively, are at very high risk of suffering from obesity-related health complications (2). Central obesity is a medical disorder in which body fat accumulates to a particular extent and may negatively impact on health, consequently shortening life expectancy and degrading health (3). With increasing rates in both adults and children, central obesity is currently the most preventable cause of mortality (3, 4). Over the past decade, abdominal obesity has increased even more rapidly than BMI (5, 6).

The estimated total prevalence of central obesity worldwide was 41.5%, with a significant increase from 31.3% in the 1990s (1985–1999) to 48.3% (2010–2014) (5). With rates of 42.4% in men and 61.3% in women, the prevalence of abdominal obesity has increased over the last 10 years and currently surpasses that of overall obesity (7). In South Africa, the prevalence of obesity was reported to be 67.0% (8). Moreover, in Limpopo, the proportion of waist circumference was found to be 34.6% of the total population, with women having a higher proportion than males (49.8 vs. 34.6%) (9).

Socioeconomic status (marital status, employment status, and the highest level of education), excessive dietary energy consumption, little or no physical activity, hereditary vulnerability, and lifestyle (smoking and alcohol consumption) have been reported to be associated with the increased deposition of fats in the fatty tissues, which can result in increased levels of fats in the visceral adipose tissues, subcutaneous adipose tissues, and increase in waist circumference (10–13). Alcohol intake is directly linked to waist circumference and a higher risk of abdominal obesity in men, but not in women (14). The prevalence of central obesity has been reported to be increasing worldwide, with the growth being higher in developing countries including South Africa. However, among these developing countries, there is little research on the relationship between socio-demographic and lifestyle factors and central obesity (15), hence the study aims to determine which sociodemographic factors and lifestyle factors are associated with central obesity.



2. Methodology


2.1. Study design, study population, and sampling

This population-based cross-sectional study is a retrospective study using AWI-Gen phase 1 data. The AWI-Gen phase 1 project selected its participants using random sampling. The AWI-Gen phase 1 database consisted of 1,399 participants aged above 40, and all participants were selected for the current study. Participants with incomplete records relevant to the current study were excluded, which resulted in a total sample size of 791 participants, of which 242 were men and 549 were women. All individuals gave their informed consent, and the Turfloop Research Ethics Committee (TREC) approved the study's protocol (TREC/264/2021:PG). The Dikgale Tribal Authority authorized the study's execution and provided written informed consent.



2.2. Measurement

An AWi-Gen questionnaire was used to obtain information from participants on age, gender, and socioeconomic factors. Body weight and height were measured using standard protocols with participants wearing light clothing without shoes. Obesity was diagnosed by measuring body mass index (BMI), which is weight in kilograms divided by the square of the height in meters. Individuals with a body mass index of ≥30 kg/m2 were considered obese. The optimal cutoff values for waist circumference (WC) were 94 cm in men and 80 cm in women. Central obesity was defined as a WC of ≥80 cm for women and ≥94 cm for men. Subcutaneous adipose tissues (SATs) and visceral adipose tissues (VATs) were measured using logic e ultrasound. The optimal cutoff values for VAT were 6.5 and 5.0 cm for men and women, respectively. The subcutaneous adipose tissue cutoff value was 1.82 cm in men and 1.46 cm in women. Individuals with a VAT of above 6.5 and 5.0 cm for men and women, respectively, were considered centrally obese by high VAT. Individuals with an SAT of above 1.82 and 1.46cm for men and women, respectively, were considered centrally obese by high SAT.



2.3. Statistical analyses

Data were analyzed using Statistical Package for Social Sciences (SPSS) version 27.0. Data were reported as frequency and percentages. A comparison of proportions was performed using the chi-square test, while a comparison of means was performed using an unpaired Student's t-test. The association between sociodemographic and lifestyle factors with central obesity was analyzed using bivariate correlation, partial correlation, and bivariate regression analyses. The statistical significance was set at a p-value of < 0.05.




3. Results

The mean age of the participants was 52.47 ± 8.24, and there was no significant difference in mean age between the women and men (Table 1). The proportion of widowed participants in the population was 19.4% and significantly more women were widowed as compared to men (22.5 vs. 11.3%, p = 0,021). Significantly more men were single, married, and divorced as compared to women. The proportion of unemployment in the population was 68.7%. Significantly more women were unemployed (49.2 vs. 19.5%, p = 0.05) compared to men. The proportion of alcohol consumption in the population was 33.7%, and significantly more men were alcohol consumers (78.5 vs. 16.5%, p = < 0.001) compared to women. The proportion of smoking in the population was 21.3%, and significantly more men were smokers (76.1 vs. 2.9%, p = < 0.001) compared to women. The waist circumference mean in the total population was 90.12 ± 16.07, and the waist circumference was significantly higher in women (94.36 ± 15.89, p = < 0.001) as compared to men (80.60 ± 11.83, p = < 0.001). The proportion of central obesity as measured by the high waist circumference, in the total population, was 59.9%, and significantly more women were centrally obese (79.6 vs. 15.3%, p = < 0.001) compared to men. In the total population, the SAT was 1.84±1.08. The SAT was significantly higher in women (2.24 ± 1.038, p = < 0.001) compared to men (0.94 ± 0.50, p = < 0.001). In the total population, the VAT was 6.56 ± 2.17 and significantly higher in women (6.78 ± 2.23, p = < 0.001) as compared to men (6.04 ± 1.96, p = < 0.001). The prevalence of high VAT in the total population was 61.3%, and significantly more women were centrally obese (82.5 vs. 17.5%, p = < 0.001). The proportion of high SAT in the total population was 55.0%, and significantly more women were centrally obese (96.0 vs. 4.0%, p = < 0.001).


TABLE 1 Characteristics of participants by gender.
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In the total study population, the proportion of central obesity was significantly higher in women than the proportion of men with central obesity (79.6 vs. 15.3%, p = < 0.001) (Table 2). The proportion of married and widowed participants was higher in those with central obesity compared to those without central obesity. The proportion of single and divorced participants was significantly higher in those without central obesity than in those with central obesity. The proportion of alcohol consumption was significantly higher in participants without central obesity than in central obesity (66.0 vs. 34.0%, p = < 0.001), and the proportion of smokers was also significantly higher in participants without central obesity than those with central obesity (87.2 vs. 34.0%, p = < 0.001).


TABLE 2 Comparison between socio-demographic profiles between participants with central obesity and those without central obesity.
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In bivariate correlation analyses, being single and divorced correlated negatively and significantly with central obesity. Married status correlated positively (r = 0.028) and significantly with central obesity. Smoking correlated negatively (r = −0.403) and significantly with central obesity (p = < 0.001). Alcohol consumers correlated negatively (r = −0.256) and significantly with central obesity (p = < 0.001). After controlling for both age and gender in partial correlation, being single correlated negatively (r = −0.128) and significantly with central obesity (p = < 0.001). Married status correlated positively (r = 0.218) and significantly with central obesity (p = < 0.001). There was no association between central obesity and the highest level of education. Smoking correlated negatively (r = −0.174) and significantly with central obesity (p = < 0.001).

Married participants were 1.571 times more likely to have central obesity (Figure 1). Unemployed participants were 1.425 times more likely to have central obesity. Smokers were 0.154 times less likely to have central obesity. There was no relationship between central obesity and alcohol consumption and the highest level of education.


[image: Figure 1]
FIGURE 1
 Forest plot illustrating the binary logistic regression of central obesity and sociodemographic factors. Normal = 1, OR>1 = positive relationship, OR < 1 = negative relationship. *P = <0.05.




4. Discussion

The present study consisted of more women (69.4%) as compared to men (30.6%); this may be because women are more likely to seek and use healthcare, have better health knowledge, adhere to medical programs, and ensure the health of others as well as their own (16). In addition, the majority of the men are either day workers in the area settings or have official jobs in urban areas, and hence are not able to take part in the study during the day (17). In the present study, there was no significant difference in single and married participants between women and men. Mashinya et al. (18) also reported similar findings. Significantly more women than men were divorced, and significantly more women than men had deceased partners. However, the findings of the present study are not in agreement with Mashinya et al. (18), who reported no significant difference in divorce and participants with deceased partners between men and women. The proportion of the unemployment rate in the population was 68.7%. Significantly more women were unemployed as compared to men. The findings of the present study are in agreement with Mashinya et al. (18), who reported a higher unemployment rate in women as compared to men. Unemployed individuals might not be able to afford nutritious food because of financial restrictions (19). The health of a person may be impacted by unhealthy or poor eating. One has an emotional emptiness in their life while they are unemployed. One frequently eats junk food and food rich in carbohydrates to fill boredom, which causes obesity (19).

The present study reported a proportion of alcohol consumption of 33.7% and men had a significantly higher proportion of alcohol consumption than women. These findings are in agreement with Maimela et al. (9), who also reported that significantly more male subjects were alcohol consumers as compared to female subjects. The findings of this study are similar to those of large community-based surveys conducted in other Sub-Saharan African countries (20). In Nigeria, 32.7% of men and 5.3% of women reported having consumed alcohol in the previous year (20). While in Tanzania, the rate of alcohol use was significantly higher in male participants at 38.5% as compared to female participants at 23.7% (21). Cultural norms dictate a double standard for the monitoring and punishment of deviance for girls and boys; this discrepancy between genders serves as a protective factor against risk-taking for female adolescents whereas boys have more freedom to interact with peers that teach and reinforce alcohol use (22–24). The main reason why men drink more than women is that traditionally the role of a woman is to be a mother and keeper of the house and family (24). Moreover, being drunk is considered unfeminine and does not resemble the image of women (24). Women alcoholics are said to be much uglier, disgusting, and abnormal, and they find it difficult to stop drinking even with medical assistance (24). The findings of the present study reported the proportion of smoking to be 21.3% and significantly more men were smokers compared to women. Maimela et al. (9) reported similar findings, and current smokers were significantly higher in men (29.2) as compared to women (4.5%). Cultural norms dictate that when a man smokes, it is just a health issue but when a woman smokes, it is considered a taboo (25, 26).

The waist circumference mean in the population was 90.12 ± 16.07, and women had a significantly higher waist circumference mean than men. Gaziano et al. (27), in their study of cardiometabolic risk in a population of older adults with multiple co-morbidities in rural South Africa, reported similar findings. One possible explanation for high WC in women is that most women available for the study were older and poor, forcing them to eat high-carbohydrate foods such as pap (18).

The present study found a higher proportion of central obesity (59.9%), with significantly more women than men having central obesity. The current study's findings are consistent with those of Liu et al. (28), who reported that the proportion of older adults with central obesity was significantly higher in both men and women. In addition, the proportion of central obesity was significantly higher in men as compared to women (29). In the present study, the proportion of single and divorced participants was significantly higher in those without central obesity than in those with central obesity, and the proportion of married participants was significantly higher in those with central obesity than those without central obesity. This is in agreement with Liu et al. (28) who reported similar findings. Bivariate correlation analysis confirmed that being single correlated negatively and significantly with central obesity. These correlations remain the same even after partial correlation analysis where age and gender were controlled. However, in binary logistic regression, single status is associated negatively but not significantly with central obesity. In other words, single participants were less likely to have central obesity. Memish et al. (30) reported similar findings.

Bivariate correlation analysis showed that married participants correlated positively and significantly with central obesity. These correlations remain the same even after partial correlation analysis where age and gender were controlled. Moreover, binary logistic regression further confirmed the positive relationship between married participants and central obesity. In agreement with the present study, several studies have indicated that married adults had a higher rate of central obesity than other marital status groups combined, and never-married people had a lower central obesity rate than married people (28, 30, 31). In the present study, married participants were more likely to be obese as compared to other marital statuses. This association may be explained by the fact that single, divorced, and participants with deceased partners experience psychosocial factors, such as social isolation, which may cause qualitative and quantitative changes in the amount of food consumed through loss of appetite, refusal to eat, or lack of motivation to prepare food, reducing the amount of energy consumed and, as a result, increasing the risk of having a poor nutritional status (32).

Binary logistic regression showed that unemployed participants were 1.425 times more likely to have central obesity. Unemployment has been reported to be associated with a higher waist circumference in men (33). Bakir et al. (31) reported an increase in waist circumference to be associated with unemployment. An unemployed individual might not be able to afford nutritious food because of financial restrictions (19). The health of a person may be impacted by unhealthy or poor eating. One has an emotional emptiness in their life while they are unemployed (19).

Bivariate correlation analysis showed that smokers were negatively and significantly associated with central obesity in the current study. The correlation remained unchanged even after controlling for age and gender in a partial correlation analysis. In addition, controlling for age, gender, and unknown confounders with binary logistic regression confirmed the negative relationship between smokers and central obesity. In agreement with the present study, several studies reported a negative association between smoking and central obesity (34–36). The mechanisms by which smoking leads to reduced waist circumference are complex and involve multiple neurochemical pathways. Most of the effects of smoking on body weight are mediated by nicotine inhaled from cigarette smoke (37). Nicotine increases the levels of various neurotransmitters, such as catecholamines, dopamine, and serotonin in the brain, which in turn suppresses appetite and consequently reduces food intake (37, 38). It is theoretically possible, but not yet confirmed, that nicotine has a negative effect on eating since is a drug that imitates the action of the neurotransmitter acetylcholine and can easily penetrate the blood–brain barrier (38). The inconsistencies between these studies may be that the present study used a lower sample size; another reason may be that the other study did not consider the marital status of the participants. There was no relationship between central obesity and alcohol consumption in the present study.

The present study reported central obesity to be associated with gender, being married, and being unemployed. However, in developed and developing countries, central obesity is associated with old age, gender, being employed, high socioeconomic status, smoking, and consumption of alcohol (39–46). The difference between the present study and studies conducted in developed and developing nations may be due to the difference in the geographical area, race, level of urbanization, and availability of food.



5. Study limitations

First, the findings of the study cannot be generalized to the entire population of Limpopo Province or the larger community outside of this group since the study used a convenient sampling method. Second, because the study was cross-sectional rather than longitudinal, causal relationships could not be assessed. Third, because alcohol consumption data were self-reported, researchers could not be certain about the effect of alcohol quantity on central obesity. Finally, because the smoking data were self-reported and the number of cigarettes smoked per day was not assessed, researchers could not be certain of the effect of smoking history and quantity on central obesity.

The present study recommends that similar studies be conducted, where there will be a random sampling of participants and measurements of the amount of alcohol consumed and the number of cigarettes smoked.



6. Conclusion

Central obesity correlated negatively with smoking, single status, and divorced status, and also correlated positively with married status and unemployed status.
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Gender Female 20.4% (112) 79.6% (437) <0.001
Male 84.7% (205) 15.3% (37)

Types of marital status Single 25.7% (82) 17.5% (83) 0.006
Married 36.6% (116) 53.6% (254) <0.001
Divorced 4.7% (15) 1.7% (8) 0.017
Widowed 13.2% (42) 19.4% (92) 0.026

Highest level of education | No formal education 38.4% (28) 61.6% (45) 0.803
Primary 40.5% (113) 59.5% (166) 0.880
Secondary 40.2% (168) 59.8% (250) 1.000
Tertiary 10.0% (8) 60.0% (12) 1.000

Unemployment 40% (217) 60.0% (325) 1.000

Smokers 87.2% (130) 12.8% (19) <0.001

Alcohol consumption 66.0% (142) 34.0% (73) <0.001

Binary logistic regression of central obesity and sociodemographic statuses.
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Socio-demographic status

N 791 549 (69.4 %) 242 (30.6 %)

Age (years) 5247 +8.24 52.48 % 8.06 5445+ 8.64 0952
Marital status

Single % (1) 23.8% (165) 22.7% (113) 26.8% (52) 0.002
Married% (1) 53.5% (370) 52.4% (261) 56.2% (109)

Divorced% (1) 3.3% (23) 2.4% (12) 5.7% (1)

Widowed % () 19.4% (134) 22.5% (112) 113% (22)

Highest level of education

No formal education % (1) 9.2% (73) 10.2% (56) 7.0% (17) 0.144
Primary% () 35.3% (279) 35.0% (192) 36.0% (87)

Secondary% (1) 52.9% (418) 52.9% (290) 52.9% (128)

Tertiary% (1) 2.5% (20) 1.8% (10) 4.1(10)

Employment status

Unemployed % (1) 68.7% (542) 49.2% (388) 19.5% (154) 0.05
Life style

Smoking status % () 21.3% (149) 2.9% (14) 76.1% (134) <0.001
Alcohol consumption % (1) 33.7% (215) 16.5% (76) 78.5% (139) <0.001
Anthropometric measurements and biochemical measurements

Waist circumference (cm) 90.12 £ 16.07 94.36 £15.89 80.60 £ 11.83 <0.001
Central obesity (%) 59.9% (474) 79.6% (437) 15.3% (37) <0.001
Visceral adipose tissue (cm) 656217 6784223 6.04+1.96 <0.001
High VAT 61.3% (485) 82.5% (400) 17.5% (85) <0.001
Subcutaneous adipose tissue (cm) 184107 2214101 09052 <0.001
High SAT 55.0% (482) 96.0% (411) 4.0% (17) <0.001
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