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Metabolic syndrome and obesity among workers at Kanye
Seventh-day Adventist Hospital, Botswana
Roberto A Garrido, María B Semeraro, Samuel M Temesgen, Marcelo R Simi
Introduction. Metabolic syndrome and obesity are risk factors
for developing type 2 diabetes mellitus and/or cardiovascular
disease, especially stroke. There is evidence worldwide of the
high prevalence of these pathologies in health care providers.

developing metabolic syndrome, 28.7% were obese, and 27.3%
were overweight. Female gender was found to be strongly
associated with obesity and metabolic syndrome. The age
group of 35 - 54 years was most affected.

Objectives. To determine the frequency of metabolic syndrome,
overweight, obesity and risk of developing metabolic
syndrome in workers at Kanye Seventh-day Adventist
Hospital, Kanye, Botswana.

Conclusions. There is a high prevalence of obesity and
metabolic syndrome among Kanye Seventh-day Adventist
Hospital workers. We recommend the implementation of
programmes to screen these risk factors by means of routine
medical exams and improving the lifestyles of Botswana
health care workers. The study findings could be the basis
for future research among hospital staff and the general
population.

Methods. An observational and cross-sectional study. For the
detection of metabolic syndrome, the criteria of the Adult
Treatment Panel III were used; for obesity, the body mass
index of 150 workers was applied. Data were grouped and
analysed according to gender, age and type of work.
Results. Thirty-four per cent of the hospital’s workers had
metabolic syndrome, the same percentage were at high risk of
Metabolic syndrome (MS) is a set of disorders including
central obesity, raised fasting blood glucose (FBG) levels,
elevated serum triglycerides (TG), low high-density
lipoprotein (HDL) values and high blood pressure (HBP).
Other definitions include impaired plasma insulin regulation
and body mass index (BMI) changes.1 Whichever definition
is used, the presence of MS is associated with a doubled risk
of cardiovascular disease (CVD),2,3 and especially stroke,4
and type 2 diabetes mellitus (DM2).5 The population at large,
despite being under-diagnosed,6 is estimated to have a high
prevalence of MS, leading to higher morbidity and mortality.
Health care workers have a high prevalence of MS. In South
America, about a third of nurses had HBP, and 16.6% were
obese,7 while 26% of all health workers had HBP.8 In Europe,
there was a high prevalence among doctors of components
of MS and a greater risk than the general population of
developing any form of CVD.9 In the USA, a large increase
in the components that constitute MS was found in doctors,
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as part of the Physician’s Health Study (PHS); of the total
of 22 046 doctors, 354 presented with >3 metabolic changes
at the beginning of the study, reaching 2 050 at the end of
the observation.10 A study of 1 027 health workers found
that the prevalence of excess weight and obesity was 17.6%
and 14.5% respectively at the start of the investigation. A
strong association was established between high BMI and the
development of metabolic disorders within the subsequent 10
years of follow-up.11
There is little information on the prevalence of MS and
obesity among hospital staff in Africa. We therefore aimed to
determine the frequency of MS, excess weight, obesity and
the risk of developing MS, and to establish the relationship
between MS and age, gender and type of work, and the
frequency of the biological changes that comprise MS, among
Kanye Seventh-day Adventist Hospital (KSDAH) workers.

Materials and methods
A cross-sectional and descriptive study was conducted
between 15 December 2007 and 15 February 2008 among
KSDAH workers, in Kanye, Botswana, in the context of a general
medical examination proposed by the chief medical officer of the
hospital in response to the Wellness Program for Health Workers
(WPHW) initiative by the Botswana Ministry of Health.12
Data were collected from all workers who voluntarily
attended the medical examination on the designated days;
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228 (74%) of a total of 301 workers attended. Participants
with incomplete data and/or DM2, and pregnant women,
were excluded. As a result, 78 (34.2%) were excluded – 66 for
incomplete data, 10 for DM2, and 2 pregnant women. The
final study population therefore consisted of 150 (49.8%) of
the 301 hospital employees. Student’s t-test was applied to the
included and excluded groups, and no significant difference
for the variables was shown (p>0.05).
Data from all participants who signed the informed consent
form were included, comprising sex, age, working place/
department, weight, height, abdominal circumference (AC),
blood pressure (BP), TG, HDL and FBG values. Those with
known HBP according to the Adult Treatment Panel III (ATP
III) definition were also included.
BP was measured on the left arm, with a properly calibrated
aneroid sphygmomanometer, as described in The Seventh Report
of the Joint National Committee on Prevention, Detection, Evaluation
and Treatment of High Blood Pressure (JNC 7).13
AC was measured by a flexible, conventional, non-elastic
tape measure, midway between the last costal margin and the
upper border of the iliac crest, and weight and height were
measured to determine the BMI of all participants. To measure
HDL and TG values, participants were instructed to fast for
8 hours before attending the KSDAH laboratory, where their
blood samples were drawn and then analysed by an ABX
PENTRA 400 spectrophotometer. FBG values were obtained
by test strip. Participants whose FBG levels were >7 mmol/l
repeated the laboratory test on the following day under the
same fasting conditions, and the lower value was recorded.
To detect MS, the ATP III definition from the National
Cholesterol Education Program (NCEP) was used, according to
which 3 or more of the following are sufficient for a diagnosis:
FBG ≥6.1 mmol/l; HDL <1.0 mmol/l in men or <1.3 mmol/l
in women; TG ≥1.7 mmol/l; AC ≥102 cm in men and 88 cm in
women; systolic BP ≥130 mmHg and/or diastolic ≥85 mmHg,
or a person on antihypertensive treatment.1,2
To detect excessive weight and obesity, the WHO BMI was
used: underweight = BMI <18.5; normal = BMI 18.5 - 24.9;
overweight = BMI 25 - 29.9; and obese = BMI ≥30.14
To estimate the risk of developing MS, participants with 2
criteria were considered to be high risk, and those with 1 or no
criteria to be low risk.
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To establish the relationship between MS and age, participants were grouped into 3 age groups: <35, 35 - 54, and ≥55
years.
To correlate MS with workplace, participants were divided
into 3 groups: (i) office workers (doctors, pharmacy personnel,
laboratory staff, administrative staff, accounts, records and
secretaries); (ii) nurses and health orderlies; and (iii) industrial
workers (cleaners, maintenance staff, drivers, stores staff and
kitchen staff).
Ethical approval was obtained from the Bioethical
Committee of the River Plate Adventist University and
May 2009, Vol. 99, No. 5 SAMJ

from the Human Research Office of the Ministry of Health,
Botswana.
Data were analysed by means of a descriptive technique of
frequency and percentage, using measures of dispersion for the
numerically continuous variables. The level of association was
determined using the chi-square test for categorical variables,
with 95% confidence interval (p<0.05). Statistical analysis was
done by the Statistical Package for Social Sciences (SPSS) 11.5.

Results
Of the total study population of 150, 44 (29.3%) were men and
106 (70.7%) women; 144 (96%) were black and 6 (4.0%) were
white. The average age was 39.2±11.1 years, the youngest 22
and the oldest 65 years of age; 67 (44.7%) were 20 - 34 years of
age, 66 (44%) were 35 - 54 years, and 17 (11.3%) were >55 years.
Grouped by type of work, 46 (30.7%) were office workers
(group 1), 56 (37.3%) were nurses and health orderlies (group
2), and 48 (32.0%) were industrial workers (group 3).
The average height, weight and BP of participants were
163.8±7.6 cm, 72.1±15.9 kg, and 121±21.1 mmHg systolic and
80.2±14.1 mmHg diastolic, respectively. The average FBG,
HDL, TG and AC values were 5.5±0.9 mmol/l, 0.8±0.3 mmol/l,
1.0±0.6 mmol/l, and 87.4±13.7 cm, respectively.
Of the 150 participants, 51 (34.0%) had MS, i.e. more than
3 out-of-range findings, according to this study’s definition;
another 51 had 2 metabolic disorders, and therefore a high risk
of developing MS.
A strong association was observed between female gender
and high prevalence of MS, which was present in 44 (24.5%)
of all women. Women also comprised the highest percentage
(31.2%) at risk of developing MS. A high frequency (50%) of
MS was found in the 35 - 54-year-old age group (Table I).
The most prevalent metabolic change observed was low
HDL values, present in 120 (80%) participants; 66 (44% of
the total) had HBP or were on treatment for HBP; AC was
excessive in 63 (42%); FBG values were abnormally high in 40
(26.7%) subjects, and 21 (14%) had raised TG levels.
There was a high association between altered HDL and AC
values, and female gender (Table II); however, high plasma TG
levels were associated more with men than women (Table II).
Raised BP, TG and AC values were strongly associated with
the age group 35 - 54 years, in which raised FBG and HDL
values were also prevalent, but these were not statistically
significant (Table III).
An association was found between increased AC values
among the industrial workers (44.5% of participants with
higher values were in this group). However, the nursing staff
also had a high frequency of greater AC.
The frequency of obesity was 43 (28.7%), with a BMI of more
than 30 kg/m2; 41 participants (27.3%) were overweight with
a BMI between 25 and 29.9 kg/m2; only 56 (37.3%) were of
normal weight, and 10 (6.7%) were underweight.
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Table I. Frequency and percentage of metabolic changes v. gender, age and type of work
							
		

No changes

Gender
Female		
Male		
Age (yrs)
<35 		
35 - 54 		
≥55 		
Type of work
Office		
Nursing
Industrial

Changes

Low risk

High risk

Metabolic syndrome

Total

p-value*

3 (2.8)		
9 (20.5)

26 (41.5)
10 (22.7)

33 (31.2)		
18 (40.9)		

44 (24.5)		
7 (15.9)		

106 (100)
44 (100)

<0.001

7 (10.4)
5 (7.6)		
0		

27 (40.3)
8 (12.1)
1 (5.9)

27 (40.3)		
20 (30.3)		
4 (23.4)		

6 (9)		
33 (50)		
12 (70.7)		

67 (100)
66 (100)
17 (100)

<0.001

5 (10.9)
3 (5.4)		
4 (8.3)		

12 (26.1)
14 (25)
10 (20.8)

16 (34.8)		
21 (37.5)		
14 (29.2)		

13 (28.2)		
18 (32.1)		
20 (41.7)		

46 (100)
56 (100)
48 (100)

0.790

*Chi-square test.

Table II. Frequency and percentage of metabolic syndrome
components v. gender

Blood pressure
Abnormal
Normal
FBG
Abnormal
Normal
HDL
Abnormal
Normal
TG
Abnormal
Normal
AC
Abnormal
Normal

The frequency of abnormal AC values was 44.5% among
industrial workers and 34.9% among nurses (p=0.011 for
different type of work).

Male

Female

Total

20 (30.3)
24 (28.6)

46 (69.7)
60 (71.4)

66 (100)
84 (100)

33 (30)
11 (27.5)

77 (70)
29 (72.5)

110 (100)
40 (100)

0.468

Relating age and weight, the 35 - 54-year age group was the
most affected, with 30.3% being overweight and 40.9% obese
(p<0.001 for gender differences).

25 (20.8)
19 (63.3)

95 (79.2)
11 (36.7)

120 (100)
30 (100)

<0.001

There was no significant correlation between type of work
and weight of the participants.

11 (52.4)
33 (25.5)

10 (47.6)
96 (74.5)

21 (100)
129 (100)

0.015

Discussion

3 (4.8)
41 (47.1)

60 (95.2)
46 (52.9)

63 (100)
87 (100)

<0.001

p-value*

There was a high frequency of overweight (23.6%), and even
higher for obesity (37.7%, p=0.002 for gender differences),
among the women.

0.817

The high prevalence of MS found in KSDAH workers is
difficult to compare with other studies on health personnel
because most evaluated only some of the components of MS.7-11
Botswana has no record of the frequency of these pathologies

*Chi-square test.

Table III. Frequency and percentage of metabolic syndrome components v. age
					
				
Blood pressure
Abnormal			
Normal				
FBG
Abnormal			
Normal				
HDL
Abnormal			
Normal				
TG
Abnormal			
Normal				
AC
Abnormal			
Normal				
*Chi-square test.
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Age (yrs)

<35		

35 - 54		

>54		

Total		

p-value*

12 (18.2)		
55 (65.5)		

40 (60.6)		
26 (31)		

14 (21.2)		
3 (3.5)		

66 (100)		
84 (100)

<0.001

15 (37.5)		
52 (47.3)		

18 (45)		
48 (43.6)		

7 (17.5)		
10 (9.1)		

40 (100)		
110 (100)

0.291

54 (45)		
13 (43.3)		

51 (42.5)		
15 (50)		

15 (12.5)		
2 (6.7)		

120 (100)
30 (100)

0.594

3 (14.3)		
64 (49.6)		

13 (61.9)		
53 (41.1)		

5 (23.8)		
12 (9.3)		

21 (100)
129 (100)

0.006

16 (25.4)		
51 (58.6)		

35 (55.6)		
31 (35.7)		

12 (19)		
5 (5.7)		

63 (100)
87 (100)

<0.001
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in the general population. However, this prevalence was higher
than that among South African executives15 who, despite
belonging to a different population group, share some features
with health workers. Both groups work indoors throughout
the day and are subjected to high levels of work stress. In the
hospital group, stress is accentuated by continuous contact
with disease and death. In our study area, where there is a high
prevalence of HIV/AIDS, health personnel must deal with the
constant risk of contracting the virus. Hospital work requires
day and night shifts and, together with work stress, could lead
to an increased incidence of MS.16,17
The prevalence of overweight and obesity found in this
study was higher than that for Taiwanese hospital staff,11
possibly because of racial differences; however, the difference
could also be due to regulations for health workers being
better applied in developed countries than in developing
countries, including mandatory regular physical and biological
check-ups. Such policies do not apply to KSDAH because the
workers reported that this was the first time that blood-based
biochemical studies of this nature had been done on them as
part of a routine medical review.
While the female staff of KSDAH were most affected, with
more than a third obese, only 5% of women in Taiwan had
this pathology; the former tendency could be because of social
and cultural characteristics typical of this region of Africa,
where substantial body mass in women is associated with
higher economic status and a symbol of beauty and health.
Furthermore, a slender build is associated with the stigma
attached to the HIV/AIDS pandemic, and therefore people are
less inclined to lose weight intentionally, so tending to promote
obesity among Botswana women.
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In this study, the intermediate age group (35 - 54 years)
was the most affected, whereas it is the elderly who are
usually expected to have a higher prevalence of hypertension,
abnormal cholesterol, or being overweight, because age is a
non-modifiable risk factor for these conditions. One reason
for this finding is that the population of Botswana is changing
from its traditional lifestyle to westernised ways and so
becoming more subject to similar diseases, the young being
more prone in this regard. In contrast, older people, who are
less inclined to change their habits, reflected healthier findings.
It would be beneficial to identify lifestyle changes among
the youth that could determine the increased tendency to
develop risk factors for the diseases of developed countries.
It would also be interesting to determine to what extent these
risk factors are associated with CVD, stroke and/or DM2
among Botswana’s population, since most studies have been
conducted in Caucasian populations.

Conclusion
This study is the first of its kind in Botswana, comprising
a relatively small and specific group of people, and the
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results may not necessarily be extrapolated to hospital staff
throughout the country, let alone to the general population.
However, the results show that there is a high risk of
lifestyle-associated diseases within a group of people who
are responsible for promoting health and healthy values and
behaviours among the population. We therefore recommend
that the detection of risk factors for CVD among health
personnel in Botswana be included as part of a routine medical
review. Such interventions would be more expeditious among
health personnel who have the advantage of immediate access
to medical care. Moreover, if it were possible to perform these
routine tests at all health care facilities in the country, the
number of participants similar to those in our study would
be more representative. Programmes that promote healthy
lifestyles among government employees, particularly in the
health sector, are also highly desirable.
We acknowledge the support that we received from the Adventist
Hospital directorship in Kanye, and especially Dr Rose Llaguno for
administrative assistance.
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