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Abstract 
 

Anecdotal evidence concerning the prevalence of abdominal obesity (AO) among nurses in 
South Africa is alarming; however, no scientific study has confirmed this notion. The 
purpose of this study was to determine AO, using proxy measures of waist circumference 
(WC), waist-to-hip ratio (WHR) and waist-to-height ratio (WHtR) among nurses in Vhembe 
and Capricorn districts, Limpopo, South Africa. The study involved a purposive sample of 
153 practising nurses aged 19 to 50+ years. Height, weight, waist and hip circumferences 
were measured and participation in physical activity was assessed by report. Cut-off points 
for abdominal obesity were: WC= ≥102 cm (men) and ≥88 cm (women); WHR = ≥0.9 (men) 
and ≥0.8 (women) and WHtR= ≥0.5. The prevalence of AO was 68.2%, 80.5%, 56.5% 
according to WC, WHR and WHtR, respectively. Among the males nurses, AO were: WC 
(18.8%), WHR (37.0%), and WHtR (%) while corresponding figures for females nurses 

were WC (49.4%), WHR (43.5%), WHtR (0.0%). Female nurses had significantly ( 2X =2.2 
03, p = 0.003) higher prevalence of AO compared to the male nurses. The prevalence of AO 
(WHR, WHtR) increased with age, peaking at ages 40-49 for both sexes, while WC 
measured obesity showed a similar pattern but peaks at age 50+ among the male nurses. 
Majority  of the nurses decline participating in physical activity. There is high prevalence of 
AO among nurses in this region, a rate comparable to the general population in South 
Africa. Future studies identifying risk factors for prevalence of AO in nurses are warranted. 
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Introduction 
 
One of the metabolic health outcomes included in the 
metabolic syndrome [1] is abdominal obesity (AO); fat 
stored around the abdomen and waist. AO is associated 
with mortality [2,3], morbidity [4], increased disability 
[5], poor quality of life [6,7] and increased health care 
costs [8-10]. Therefore, it is important to identify and 
treat early, individuals with AO in order to plan 
appropriate remedial strategies for their health. Thus 
studying fat distribution is of concern from both an 
epidemiological and clinical viewpoint [11]. Clinically, 
fat patterning is supported by numerous epidemiological 
studies confirming its deleterious effect on cardiovascular 
risk and morbidity and mortality [3,12-15], and thought to 
be a better precursor of weight-related and many other 
types of chronic diseases than total body fat [16].  

 

Direct measurement of AO can be performed by 
computed tomography, magnetic resonance imaging. 
However, the use of such “gold standard” methods, has 
limited applicability when screening larger sample sizes, 
especially in developing countries like South Africa, 
largely because they are expensive, unavailable and time-
consuming [11]. In its place, indirect anthropometric 
measures of waist circumference (WC), waist-to-hip ratio 
(WHR) and waist-to-height ratio (WHtR) are often used 
to screen for central fat pattern. These anthropometric 
measures are known to be associated with cardiovascular 
and metabolic risk factors [17,18]. 
 
The prevalence of AO varies significantly across the 
world [19] and perhaps among sub-groups of populations. 
As such, designing appropriate health plans and 
preventive measures requires gathering the necessary 
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information on AO from different areas [20]. However, 
to our knowledge, there is no study assessing AO 
involving nurses in South Africa. Given the health cost 
implications of chronic diseases such as hypertension, 
diabetes mellitus and cancer associated with obesity, 
the findings of the present study will facilitate the 
development of a preventative strategy for these health 
care problems. The aim of this study was to examine 
the prevalence of AO in nurses aged 19-50+ years 
using different anthropometric indices of WC, WHR 
and WHtR.  

 
Methods 
 
Participants 
 
This cross-sectional study was carried out on 153 
nurses from Vhembe and Capricorn districts in 
Limpopo province, South Africa. Participants were 
purposively selected to participate in the study. All 
nurses practising in Vhembe (rural) and Capricorn 
(semi-rural) districts were eligible to participate in the 
study. Exclusion criteria for participation were age 
below 19 years, Participants who were pregnant (for 
females), ill, and inability to walk unassisted. 
Information concerning age, sex and physical activity 
participation were collected by self-report. 

 
Informed consent was obtained from each participating 
nurse. The managers of individual hospitals gave 
permission for the study. Data collection took place in 
October-November 2011. The study was conducted in 
accordance with the Declaration of Helsinki for human 
studies of the World Medical Association [21].   

 
Anthropometry measurements  
 
Stature and body mass were determined according to 
the standard anthropometric methods of the 
International Society for the Advancement of 
Kinanthropometry (ISAK) [22]. Stature was measured 
to the nearest 0.1 centimeters (cm) in bare feet with 
participants standing upright against a wall-mounted 
stadiometer. Body mass was measured to the nearest 
0.5 kilogramme (kg) with participants lightly dressed 
(underwear and T-shirt) using a portal digital scale 
(Tanita HD 309, Creative Health Products, MI, USA). 
WC was measured at the level of the narrowest point 
between the lower costal (10th rib) border and the iliac 
crest. If there was no obvious narrowing then the 
measurement was taken at the mid-point between those 
two landmarks.  
 
The measurement was taken at the end of a normal 
exhalation with the arms relaxed at the sides (with a 
required accuracy of one millimetre). The hip 

circumference was measured at the maximal 
circumference of the buttock with a steel tape to the 
nearest 0.1 cm. Circumferences were measured with 
the cross-hand technique, with the tape at right angles 
to the body and the readings were done on the right 
hand side. Only one field worker took the 
measurements to ensure uniformity and to avoid inter-
variation in circumference measurements. 

 
Defining abdominal obesity 
 
Abdominal obesity was determined using WHO criteria 
[23]. WC cut-off was based on WHO action levels. 
Action level II (substantially increased risk for 
metabolic syndrome) WC ≥102 cm for men and ≥88 
cm for women was used. The diagnostic criteria for 
WHR were WHR ≥1.0 in men and≥0.85 in women [23, 
24]. Concerning WHtR, the cut off value of ≥ 0.5 
indicates AO [25]. 

 
Statistical analysis 
 
Descriptive statistics (percentages, means and standard 
deviations) were applied to the data. Comparison of 
proportions was performed with Chi-square tests. All 
analyses were conducted using the Statistical Package 
for the Social Sciences (SPSS) version 20.0.  

 
Results 
 
The physical characteristics of the participants are 
shown in Table 1. The mean (± SD) age of the 
participants was 39.3 ± 10.7 kg years.  Their mean (± 
SD)  weight, height, WC, HC, WHR and WHtR were 
78.1 ± 23.1 kg, 156.4 ± 6.0 cm, 0.77 ± 0.3 cm, 0.95 ± 
0.3 cm, 0.89 ± 0.2 and 0.49 ± 0.1, respectively. Shown 
in Table 2, is the prevalence of AO among the nurses 
stratified by age groups. The prevalence of AO was 
68.2%, 80.5%, 56.5% according to WC, WHR and 
WHtR, respectively. Among the males’ nurses, AO 
were: WC (18.8%), WHR (37.0%), and WHtR (%) 
while corresponding figures for female’s nurses were 
WC (49.4%), WHR (43.5%), WHtR (0.0%).  

 
Female nurses had significantly (2X  = 2.203, p = 
0.003) higher prevalence of AO (WC and WHR) 
compared to the male nurses, while the male nurses had 

significantly ( 2X  = 1.924, p = 0.002) higher WHtR ≥ 
0.5 compared to female nurses. The prevalence of AO 
(WHR, WHtR) increased with age, peaking at ages 40-
49 for both sexes, while WC measured obesity showed 
a similar pattern but peaks at age 50+ among the male 
nurses. Concerning physical activity participation, 
majority 79(51.3%) declined participating in physical 
activity. 
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Table 1. Anthropometric data of the participants studied. All values are presented as means and standard deviations. 
 

Age 
(years) 

n Weight 
(kg) 

CI Height 
(cm) 

 

CI WC CI HC CI WHR CI WHtR CI 

19-29 32 68.9±14.4 63.7-74.1 164.1±6.2 161.1-167.0 66.1±30.2 55.2-78.0 164.1±8.2 161.1-167.0 1.00±0.7 0.77-1.24 0.40±0.2 0.34-047 

30-39 43 78.3±10.5 75.0-81.5 160.9±10.7 157.6-164.2 71.8±30.0 62.5-81.0 160.9±10.7 157.6-164.2 0.89±0.5 0.73-1.05 0.45±0.2 0.39-51 

40-49 53 81.8±12.6 78.4-85.3 161.4±16.8 156.8-166.0 82.3±25.0 75.5-89.2 161.4±16.8 156.8-166.0 0.88±0.4 0.78-0.98 0.52±0.2 0.47-0.57 

50+ 25 81.8±11.5 77.0-86.5 157.2±11.9 152.3-162.1 86.1±29.2 76.1-100.2 157.2±11.9 152.3-162.1 0.82±0.2 0.75-0.89 0.57±0.2 0.49-0.65 

WC = Waist circumference; HC= Hip circumference; WHR = Waist-to-hip ratio; WHtR= Waist-to-height ratio; CI = Confidence interval 
 

 
Table 2. Prevalence of abdominal obesity using different anthropometric indices among the nurses according to age groups 

 
  Waist circumference# Waist-to-hip ratio* Waist-to-height ratio+ 

 
Age (years) N Male 

n(%) 
Female 
n(%) 

Total Male 
n(%) 

Female 
n(%) 

Total Male Female Total 

19-29 32 3(10.3) 8(10.5) 11(10.5) 11(19.3) 11(16.4) 22(17.7) 8(14.3) 4(12.9) 12(13.8) 

30-39 43 5(17.2) 18 (23.7) 23 (21.9) 15(26.3) 17(25.4) 32(25.8) 14(25.0) 7(22.6) 21(24.1) 

40-49 53 8 (27.6) 31 (40.8 39 (37.1) 22(38.6) 25(37.3) 47(37.9) 22(39.3) 13(41.9) 35(40.2) 

50+ 25 13( 44.8) 19(25.0) 32 (30.5) 9(15.8) 14(20.9) 23(18.5) 12(21.4) 7(22.6) 19(21.8) 

Total  153 29 (18.9) 76 (49.7) 105(68.2) 57(37.2) 67(43.8) 124(81.0) 56(36.6) 31(20.3) 87(56.9) 

Physical activity           

Yes 74 12(41.4) 33(43.4) 45(42.9) 26(45.6) 31(46.3) 57(46.0) 25(44.6) 14(45.2) 39(44.8) 

No 79 17(58.6) 43(56.6) 60(57.1) 31(54.4) 36(53.7) 67(54.0) 48(55.2) 31(55.4) 17(54.8) 

#Waist circumference defining abdominal obesity (WC≥102 cm for men and ≥88 cm for women); * Waist-to-hip ratio defining abdominal obesity (≥0.9 for men and ≥0.8 
for women); +Waist-to-height ratio defining abdominal obesity (≥0.50); % = percentage; n = number 
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Discussion 
 
The present study is to our knowledge the first to evaluate 
the prevalence of AO among nurses in South Africa. 
Central fat distribution is a significant factor which can 
indicate predisposition to cardiovascular and metabolic 
diseases [26,27]. In order to evaluate potential health risks 
at an early stage, information on fat distribution is 
necessary even in individuals with normal weight [28]. 
The WC, WHR and WHtR as proxy anthropometric 
indices of abdominal fat distribution can be useful for 
evaluating the risk incidence of cardiovascular and 
metabolic diseases [18].   
 

The findings of this study, in the analysed regions, 
indicate a high prevalence of AO (68.2%, 81.8%, 56.9% 
for WC, WHR and WHtR, respectively) (Table 2) among 
the nurses. Comparison of AO among nurses in South 
Africa is fraught with difficulty as scant data exist. 
Therefore, the prevalence of AO in this group of 
population can only be compared to the general South 
African population.  Our finding is similar in scale to the 
Demographic and Health Survey [29] conducted twelve 
years ago involving a sample of 13,089 South Africans, 
which found AO in 51.4% of the participants. Using the 
WC 80 cm in women, 94 cm in men (30) AO was 63.4% 
among South African adults. In Turkey, Oguz et al. [31] 
reported AO to be 13.8% among healthcare workers 
including nurses. Differences in defining AO, genetic 
factors, age, type of diet and extent of physical activity 
might contribute to variations comparable to those found 
in this study. Nevertheless, the high prevalence rate 
observed in our sample, being nurses is surprising and 
might predisposes them to risks of hypertension, diabetes 
mellitus, cardiovascular disease and stroke. It is expected 
that nurses with the requisite education are equipped to 
promote health, in this case, teach about the health 
implications of excessive weight gain and fat deposit. 
However, the scenario been witnessed in this present 
study tend to indicate that this supposedly group of health 
care providers might end up been health care receivers. 
Again, if these healthcare providers do not respond to 
obesity interventions, it may be unrealistic to expect the 
general public to do so [32]. As strange as this might 
appears, it is possible some of these nurses may be 
ignorant of the possible consequences of central fat 
accumulation. However, this supposition is only 
speculative. Therefore, a study examining the perception 
and knowledge of the nurses concerning central fat 
deposition is warranted.  
 

The present study demonstrated that AO increased with 
age, peaked between 40-49 years. Other studies [33,34] 
have reported similar findings that AO is more common 
among individuals older than 40 years. In a cross-
sectional study among the Luo, Maasai and Kamba, in 
rural and urban Kenya, among 1430 individuals (58.3% 
females), aged 17-68 years, AO increased with age [35]. 
 

Generally, AO was higher in female nurses compared to 
the male nurses. Of course, this is an expected finding, as 
differences in AO have been reported across genders [36-
38]. The gendered nature of AO has been previously 
reported among USA [39] and Turkish [40], adults.  
Puoane et al. [29] study among South African adults 
reported higher prevalence of AO in women (42.0%) 
compared to men (9.2%). Similarly, a recent study in 
South Africa [41] indicated higher AO in women than 
men, as measured by WC and WHR.   
 
Several underlying factors may contribute to AO found in 
the nursing population in the present study. AO is 
positively associated with daily energy intake, percentage 
of energy from fats and sugar intakes [40]. It should be 
observed that the major staple foods in this region such as 
‘pap’ and rice are rich in carbohydrate. It may be possible 
that energy input among the nurses in our study may be 
actually higher than the energy expenditure and this 
positive energy balance would likely result to high fat 
accumulation. This is attested to by the data collected 
concerning physical activity, which indicated that 
majority (51.3%) of the nurses, did not participate in any 
physical activity (Table 2). In a study, regarding the 
association between measures and determinants of obesity 
in African women, Kruger et al. [42] found that physical 
inactivity demonstrated the strongest association with 
measures of obesity.  
 
Several limitations of the study should be noted. The 
direct methods of assessing AO such as computed 
tomography or magnetic resonance imaging would have 
provided an objective and better information on the intra-
abdominal adipose tissue (IAAT) of the nurses. However, 
this was not feasible due to cost, time and the relatively 
larger samples involved. Also, the inclusion of only two 
districts limits the generalisation of the results to all 
practising nurses in Limpopo Province or South Africa. 
As such, one should be cautious in interpreting the 
findings of the study. Notwithstanding the fact that our 
study did not clearly demonstrate predisposing factors 
(diet and other lifestyles characteristics,  levels of 
physical activity, cortisol measurements)  for AO, it did 
however; provide baseline data on central body fatness 
among nurses in a rarely research population group in a 
semi-urban South African setting.  
 
Conclusion 
 

The study documented higher prevalence of AO among 
nurses. Given that AO is associated with adverse health 
outcomes (43); further study need to evaluate the 
relationship of various body fat distribution indices to 
adverse biochemical variables as well as the possible 
correlates of AO among nurses. Judging from a public 
health perspective, such information could be useful in 
formulating urgent intervention strategies in order to stem 
the health risks of AO among the South African nurses in 
these regions. 
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