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Abstract

Background: Globally, overweight and obesity are becoming a mounting concern, impacting negatively on the
health of populations especially in low-income settings. However, there is paucity of epidemiological information
available in Ghana to support intervention activities. We conducted a study among public servants to estimate
overweight/obesity, hypertension and diabetes prevalence and associated risk factors.

Methods: A descriptive cross sectional survey involving 271 purposively sampled public servants aged 20 to

59 years was conducted. We used a structured questionnaire to collect data on eating patterns, risk factors for
overweight and obesity, as well as data on socio-demographics and physical activity. Anthropometric
measurements were carried out and body mass index (BMI) calculated. Information on blood pressure and diabetes
was also gathered. We used descriptive statistical and logistic regression analyses to, respectively, estimate
overweight/obesity prevalence, and examine associations between behavioral factors and overweight/obesity and
hypertension/diabetes.

Results: The overall hypertension/diabetes, overweight and obesity prevalence were 20, 29.9 and 4.8% respectively.
The study found that marital status (p < 0.001), leisure time with physical activity and level of physical activity during
work (p < 0.035) as well as morbidities such as diabetes and hypertension (p < 0.012) were significantly associated
with BMI. Findings showed no significant relationship between mealtime, eating habits, education, age and body
mass index. Even though prevalence of overweight/obesity was higher among respondents who travelled to work
by car compared to respondents who used motor bikes or walked, the association between weight status and
means of transport was not statistically significant. Both smoking (p = 0.730) and alcohol consumption (p =0.109)
were not linked to weight status.

Conclusion: Population-based interventions are needed to promote nutritious food selection and consumption,
physical activity and healthy life styles. We also recommend that age and gender-specific interventions should be
designed and implemented by relevant authorities to promote and support healthy living and healthy-lifestyles at
home and in workplaces.
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Background

Increasingly, it is being recognized that a number of low-
income countries are currently experiencing an epidemio-
logical transition, a phenomenon that developed countries
went through previously [1]. Consequently, populations
across several low-income settings, including sub-Saharan
African countries, now live under a double burden of
infectious and emerging chronic or non-communicable
diseases (NCDs) [1]. Globally, NCDs are a major contribu-
tor to adult mortality [2—4]. In 2008 for example, NCDs
were responsible for some 36 million or 63% of all deaths
[2]. It is estimated that low- and middle-income countries
accounted for nearly 80% of the 36 million NCDs-related
deaths that occurred in 2008 [2].

According to the WHO, up to three quarters of NCDs
are preventable through addressing their risk factors [5].
Evidence across the developed world suggest that most
NCDs are linked with four particular behavioural risk fac-
tors [4]. These are physical inactivity, tobacco use, exces-
sive alcohol use and unhealthy diet [4]. These behavioural
risk factors often cause significant key physiological
changes, including overweight/obesity, elevated blood
pressure, hyperlipidemia, and hyperglycemia. There is evi-
dence in the literature to suggest that raised blood pres-
sure has one of the greatest attributable risk (13%) for
death among adults [4]. Other important risk factors for
adult mortality are tobacco use (9%), physical inactivity
(6%), raised blood glucose (6%), and overweight with
obesity 5% [4].

In most low-income settings, the risks of NCDs have
been exacerbated by improvements in socio-economic
living conditions as well as urbanization [6]. Currently in
Africa, the proportion of the urban population that is
classified as either overweight or obese is estimated to be
20-50% [7]. Evidence from developed countries suggest
that the prevalence of obesity and chronic diseases often
tend to be higher among those with low socioeconomic
status as well as among those who live in poor neighbor-
hoods. In contrast, evidence from a number of African
settings show a strong positive association between high
socioeconomic status and obesity [8]. One study for
example revealed that improvement in the economic con-
ditions of people has a bearing on health [9]. This study
indicated that an increase in average income level was as-
sociated with living risky lifestyles such as, consumption
of high fat diets, unhealthy snacking, and sedentary work
and lifestyles, all of which have bearing on obesity [9].
However, the extent to which this is true across different
societies in Africa has not been fully established. Indeed,
in the majority of low- and middle-income countries
where the burden of NCDs is greatest, the risk factors for
chronic NCDs have yet to be adequately characterized. In
Ghana for example, public servants over the past 5 years
have been migrated onto a single spine salary structure,
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which has marginally improved on their salaries and
ultimately their economic status. Skipping of breakfast
and high reliance on meals prepared and consumed away
from home among workers form factors that could signifi-
cantly impact average BMIs [9]. In addition, more seden-
tary work and general lifestyle among public servants
potentially exposes them to chronic NCDs. Indeed,
evidence elsewhere have clearly highlighted the problem
of NCDs among civil servants. For example, one study
that sought to estimate systolic blood pressure (SBP)
prevalence, diastolic blood pressure (DBP) prevalence,
body mass index (BMI) and fasting plasma glucose (FPG)
among 280 formal sector workers in both public and
private organizations in Nigeria, found that the prevalence
of hypertension was 27.1% (28.4% in males and 22.9% in
females) in the study population [10]. The study reported
mean SBP and DBP that were significantly higher in fe-
males than in males. Obesity prevalence was 13.2% while
hypertension prevalence was observed to increase as both
age and BMI increased. Diabetes mellitus prevalence in
both sexes was similar at 1.5% [10].

Although NCDs-related research is increasingly being
conducted in Ghana, including studies on obesity epidemi-
ology in Ghana [11]; variations in obesity by sociodemo-
graphic characteristics among Ghanaian adults [12]; healthy
lifestyle behaviours among Ghanaian adults [9], and hyper-
tensive target organ damage [13], there are limited
population-based studies in Ghana that have specifically
characterized overweight and obesity prevalence among
public servants - a potentially high-risk population - and
the associated risk factors. We are aware of one cross-
sectional survey that was conducted among 141 adult male
and female staff of one public university in Ghana [14].
Although this study provided important insights on healthy
living behaviours, it was limited to only one city and also
concentrated on respondents who largely work on the
broad area of health. This makes it hard to draw
generalizable conclusions in relation to obesity/overweight
prevalence among public servants across Ghana. This could
potentially hamper the design and implementation of
evidence-based interventions. As some researchers have
intimated, population-based research and initiatives are
needed to identify prevalence and risk factors as well as
effective interventions to address overweight and obesity
[15-17]. The aim of this study is therefore to estimate over-
weight/obesity, hypertension and diabetes prevalence, and
to determine associated risk factors among public servants
in the Nadowli District of Ghana.

Methods
Study area
This study was conducted in the Nadowli District of
Ghana. Farming accounts for about 85% of the labour



Atuahene et al. BMC Obesity (2017) 4:15

force with maize, millet, groundnut and beans as some
of the staples and relatively available all year round.

Study design

This study was cross-sectional in design, and was carried
out among public servants in the Nadowli District. Pub-
lic servants in this study refer to the totality of human
resources employed by state or government departments
established in accordance with the constitution of Ghana
as public service, and those who are on government
payroll within the Nadowli District. Women who were
public servants but were pregnant at the time of the
study were not included. At the time of this study, a
total of 775 public servants were employed in a total of
12 public service departments in the district.

We focused on public servants in this study for a num-
ber of reasons. First, previous researchers have observed
that public servants are an important group of interest
when it comes to NCDs because, the lay public generally
expect them to be leaders when it comes to living and
practicing healthy lifestyles because of their relatively bet-
ter access to information [14]. At the same time, this
group is also at risk of leading sedentary and unhealthy
lifestyles partly due to long periods of sitting in work
places, and partly because of their relatively better socio-
economic status which makes it easier for them to access
less physically active modes of transportation such as cars.
Second, we focus on this group because less attention has
been paid to them in research across Africa and in Ghana,
despite the recognition that they could be at heightened
risk of NCDs.

Sample size determination

We determined the appropriate sample size for the study
using the Public Service of Creative System survey soft-
ware (http://www.surveysystem.com). Using the popula-
tion size of 775, with a confidence level of 95%, a sample
size of 257 was obtained. However, 271 questionnaires
were administered to cater for data entry errors and
non-responses.

Sampling methods

In terms of sampling, all the 12 public service depart-
ments within the district were listed and each department
coded. The codes were folded and put in a basket and
picked at random until half of them were picked. The
subjects were selected through a proportionate random
sampling. This sampling technique ensured the inclusion
of greater number of respondents from bigger depart-
ments. This ensured that our sample was representative of
all the different categories of public servants in the district.
In order to select a respondent, any person who was
present at the time of entering a particular department
was interviewed and was asked to call the next available
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person. This was done in all selected departments until
the total sample size was obtained.

Data collection instruments and procedures

We used structured questionnaires (see Additional file 1) to
gather data on respondents’ socio-demographic characteris-
tics such as age, sex, religion, occupation, marital status,
health risk behaviours (smoking and alcohol consumption),
nutrition knowledge/health and physical activity. Anthropo-
metrics were measured for the calculation of their Body
Mass Index. Respondents were weighed wearing light
cloths and without shoes. We also measured height of re-
spondents with a suspended microtoise tape to the nearest
1 m without shoes and in minimum clothing standing erect
with hands hanging loosely by their sides.

Body mass index (BMI) was calculated as weight in
kilograms divided by the square of height in meters.
Overweight/obesity was defined as BMI of > 25 kg/m2; and
obesity as BMI of > 30 kg/m2.

Pretesting of data collection instruments

The questionnaire was pretested on selected number of
public servants outside the sample area and necessary
corrections and adjustments made. The pretest enabled
all ambiguities in questionnaire items and responses to
be identified and corrected. The pretest also helped to
determine how much time was required to complete the
questionnaire.

Data management and statistical analysis

The SPSS statistical software (version 20) was used to
enter data, clean the data, and as well edit the data for
inconsistencies. All questionnaires that were incomplete
or did not meet other quality control tests were not in-
cluded for analysis. Descriptive statistical analysis such as
frequency and percentage distributions were first used to
summarize the data as well as describe important charac-
teristics of study respondents. Bivariate and regression
analyses were then performed to examine the possible re-
lationship between a number of independent variables
such as age, sex, marital status, level of education and
leisure time activity, and dependent variables such as BMI
and Hypertension and Diabetes status. Statistical signifi-
cance was held at 95% confidence level and at a p-value
of < 0.05.

Operational definitions

Hypertension

Measured blood pressure =140 mmHg systolic and/or
>90 mmHg diastolic or self-reported use of drug
treatment for hypertension irrespective of measured
blood pressure [18].
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Body Mass Index (BMI)

Normal range BMI (healthy weight) = 18.5-24.9 kg/m?2;
underweight <18.5 kg/m2; overweight =25.0-29.9 kg/
m2; obesity 0.0 kg/m2. These definitions were based on
the WHO Classification [19].

Physical inactivity

The absence of non-vigorous physical activity for at least
30 min >5 days of a week or vigorous physical activity
for 20 min in >3 days of a week.

Tobacco smoking
Civil servants who self-reported current smoking of
cigarettes.

Alcohol consumption

Consumption of =5 drinks of alcohol at one sitting
(males); and consumption of >4 drinks at one sitting
(females).

Results

In total, 271 public servants were surveyed in this study.
Table 1 below shows that 225 (83%) respondents were
younger than 40 years and males constituted the majority
171 (63.3%) of the respondents. The average age was
32.7 years (SD=8.605). About 64% was married and
almost all 262 (96.7%) had attained tertiary level of
education.

The overall overweight and obesity prevalence were 29.9
and 4.8% respectively. It was found that marital status,
leisure time and level of physical activity during work as
well as morbidities such as diabetes and hypertension
were significantly associated with BMI. Obesity was found
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to be less among those who smoked daily than those who
did not. However, respondents who consumed alcohol
had high proportion of overweight (55.7) or obesity
(63.6%). The obese had less physical activity-sedentary
(0.035) than the rest. Participants with history of Diabetes
or Hypertension were more obese than those without the
conditions. Obesity was highest among those with tertiary
education (100%).

Married respondents showed significant (p < 0.001) in-
creased risk for overweight (75.3%) and obesity (92.3%)
than unmarried respondents (24.7) but no statistically
significant association existed between age and BML
Obesity was also higher among females (61%) than
among males (38.5%), albeit the difference was not
statistically significant (p = 0.075).

Table 2 shows the relationship between weight status
and risk factors such as smoking and alcohol consump-
tion. Of all the respondents, 127 (47.9%) consumed
alcohol and only 7(2.7%) were smokers. Prevalence of
overweight (55.7%) was higher among those who drink
alcohol compared to non-drinkers (44.3%). The asso-
ciation between alcohol consumption and weight status
was however not statistically significant (p = 0.109). Smo-
king was not also linked to weight status as seen in Table 2
(p=0.730).

Table 3 also illustrates the relationship between re-
spondents’ eating patterns and BMI. As shown in
Table 3, 150 (55.4%) of respondents eat their most
important meal in the afternoon, and 26 (9.6%) in the
evening. Of the total respondents, 65 (24.1%) skip break-
fast, 136 (50.4%) skip breakfast but not often. Also, 144
(53.1%) eat the last meal of the day between 5:30 pm
and 6 pm and 124 (46.9%) after 7 pm. The results did

Table 1 Prevalence of Overweight and Obesity by Demographic Characteristics

Variable Overall (%) Normal (%) Overweight (%) Obese (%) P value

Age (years; mean =32.72,SD = 8.605)
Younger (<40) 225 (83.0) 159 (89.8) 57 (704) 9 (69.2) 0.125
Older (>40) 46 (17.0) 18 (10.2) 24 (29.6) 4 (30.8)

Sex
Male 171 (633) 119 (67.2) 47 (58.8) 5(385) 0.075
Female 99 (36.7) 58 (32.8) 33 (41.2) 8 (61.5)

Marital Status
Married 171 (63.8) 98 (56.3) 61 (75.3) 12 (92.3) 0.001
Unmarried 97 (36.2) 76 (43.7) 20 (24.7) 1(7.7)

Religion
Christianity 230 (85.2) 157 (88.7) 64 (80) 9(69.2) 0.063
Islam 40 (14.8) 20 (11.3) 16 (20) 4 (30.8)

Highest Educational level
Pre-Tertiary 9(33) 5(2.98) 4 (4.9) 0(0) 0.537
Tertiary 262 (96.7) 172 (97.2) 77 (95.1) 13 (100)
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Table 2 Prevalence of Overweight and Obesity by Smoking and Alcohol (N = 265)

Variable Overall Normal (%) Overweight (%) Obese P value
(%) (%)

Alcohol consumption 0.109
Yes 127 (47.9) 76 (434) 44 (55.7) 7 (63.6)
No 138 (52.1) 99 (56.6) 35 (443) 4 (36.4)

Smoking 0.730
Yes 7 (2.7) 59 2.7 0 (0)
No 251 (97.3) 167 (97.1) 73 (973) 11 (100)

not reveal statistically significant relationship between
eating patterns and BMIL

Table 4 however presents data on the distribution of
overweight and obesity among respondents who suffered
from either diabetes or hypertension. The results indi-
cate that the association between the presence of the
conditions and BMI is statistically significant (p <0.012).

Table 5 indicates that 168 (63.6%) of respondents did
not exercise at all, and 13 (4.9%) exercised but not often.
The results revealed significant association between
weight status and leisure time activities (p < 0.000). Some
212 (78.2%) of respondents were involved in jobs that in-
volved physical activity and 59 (21.8%) were involved
more in sedentary work, that is, jobs that involved sitting
most of the time. Majority, 212 (78.8%) of respondents
commuted to work by car or by public transport and
only 57 (21.2%) either walk or used bicycle as their
means of transport. No significant association between
weight status and means of transport was however de-
tected, even though prevalence of overweight 61 (75.3%)
and obesity 11 (84.6%) were quite high among those
who travelled to work by car than in those who used
motor bikes or walked.

Discussion
This study examined the prevalence of overweight/obesity,
hypertension and diabetes and associated risk factors

among public servants in Ghana. The study revealed a
number of findings that should not be ignored.

Socio-demographical status and obesity

Both overweight and obesity were detected among re-
spondents of different socio-demographic backgrounds.
Overall, overweight and obesity prevalence were 29.9
and 4.8% respectively. The prevalence of obesity in our
study population is higher than the 4.6% prevalence re-
ported among the general adult population in Ghana by
[12]. Together with previous findings from other African
urban settings such as Nigeria [10, 20], the findings in
this study suggests that public servants are indeed one
sub-population at particular risk of overweight and
obesity, and related consequences of hypertension and
diabetes. This result is however counter-intuitive
because public servants generally are educated and also
have greater opportunities for obtaining healthy beha-
vioural change information. Therefore, one would expect
better outcomes and lifestyle indicators for public
servants than for the general public [14]. However, our
results that both overweight and obesity levels among
respondents are higher than the general population in
Ghana clearly do not support the assumption above. Ra-
ther, the finding lends support to previous research
which suggested statistically significant association
between obesity and high socioeconomic status (SES)

Table 3 Prevalence of Overweight and Obesity by Respondents’ Dietary Habit (N=271)

Variable Overall (%) Normal (%) Overweight (%) Obese (%) P -value
Most important meal
Morning 95 (35.1) 55(31.1) 33 (40.7) 7 (53.8) 0.324
Afternoon 150 (554) 103 (58.2) 42 (51.9) 5(385)
Evening 26 (9.6) 19 (10.7) 6 (74) 1(7.7)
Skipping breakfast
Yes 65 (24.1) 40 (22.7) 21 (259 4 (30.8) 0.540
No 69 (25.6) 45 (25.6) 23 (284) 1(7.7)
Sometimes 136 (50.4) 91 (51.7) 37 (45.7) 8 (61.5)
Last meal of the day
Around 5:30 pm 144 (53.1) 94 (53.1) 45 (55.6) 5(385) 0.294
After 7 pm 127 (46.9) 83 (46.9) 36 (44.4) 8 (61.5)
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Table 4 Prevalence of Overweight and Obesity among Respondents’ with Hypertention/diabetes (N = 265)
Variable Overall (%) Normal (%) Overweight (%) Obese (%) P value
Condition suffered from
Hypertension or Diabetes 20 (7.5) 7 (4) 11 (13.9) 2 (18.2) 0.012
None 245 (92.5) 168 (96) 68 (86.1) 9(81.8)

[8]. Indeed, although the link between SES and over-
weigh/obesity was not directly investigated in our study,
it is plausible to think that increased SES among public
servants is a factor contributing to the relatively high
levels of overweight and obesity prevalence among our
study’s respondents. As noted earlier, salaries of public
servants over the past 5 years in Ghana have marginally
improved. This has ultimately improved their economic
status above the general population. In addition to the
risks associated with sedentary work and general lifestyle
among public servants, consumption of processed foods,
unhealthy snacking, consumption of high fat diets away
from home are all behaviours that are associated with in-
creasing purchasing power particularly in low-income
settings [20]. Coupled with the fact that several of the
public servants surveyed in this study were not regularly
engaged in any vigorous physical activity or rode cars or
public buses to work, our findings suggest the need for
promotive health interventions (e.g. healthy eating) tar-
geted at public servants not only in our study context of
Ghana but also in other low-income settings such as
Nigeria where similar high levels of overweight and
obesity have been reported among public servants.

Hypertension/diabetes associated with obesity

The prevalence of 20% in hypertension/diabetes obtained
from this study compares favourably with the results of one
Nigerian study which reported 27.1% [10]. Overweight and

obesity are known risk factors for hypertension and
diabetes. This is partly because increases in body weight
can lead to increases in insulin resistance as well as defects
in insulin secretion. Also, the risk of developing Type 2 dia-
betes and/or hypertension is increased with increases in
overweight and/or obesity [21]. As indicated, respondents
who had either diabetes or hypertension were more likely
to be overweight and obese compared to those who were
not hypertensive or diabetic and was significantly related
with BMI (P <0.012). Indeed, hypertension and obesity have
been known to be positively related [14]. Findings indicated
abdominal obesity in particular played a greater role in ele-
vated blood pressure. In this study however, no association
was found between these behavioural factors and selected
NCDs. This could partly be explained by the cross- sec-
tional nature of the study. It could also be due to the fact
that the behavioural factors examined in this study were
self-reported by respondents. Therefore, the possibility of
exaggeration of socially acceptable practices by respondents
may have affected the relationship.

Smoking and alcohol consumption

This study also examined the link between smoking, alco-
hol intake and weight status. No association was found
between smoking and weight status (p > 0.730). Previous
studies have however found alcohol consumption to be
positively correlated with BMI in men or in both sexes
[22, 23]. Other recent studies have however indicated that

Table 5 Prevalence of Overweight and Obesity by Leisure time and Physical Activity (N=271)

Variable Overall (%) Normal (%) Overweight (%) Obese (%) P-value
Exercise
don't exercise 168 (63.6) 111 (64.5) 51 (63.8) 6 (50) 0.664
Exercise often 83 (314) 52 (30.2) 25 (31.2) 6 (50)
Not too often 13 (4.9) 9 (5.2) 4 (5) 0 (0)
Leisure time
Involves physical activity 60 (22.2) 25(14.2) 29 (35.8) 6 (46.2) 0.000
No physical activity involves 210 (77.8) 157 (85.8) 52 (64.2) 7 (53.8)
Level of physical activity at work
Sedentary 59 (21.8) 38 (21.5) 16 (19.8) 5(385) 0.035
Non sedentary 212 (78.2) 139 (78.5) 65 (80.2) 8 (61.5)
Means of transport
Car/public transport/motorbike 212 (78.8) 140 (80) 61 (75.3) 11 (84.6) 0.605
Walking/Cycling 57 (21.2) 35 (20) 20 (24.7) 2 (154)
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the association between alcohol consumption and BMI
could be explained by differences in consumption patterns
[24—26]. For example, among adults, the amount or inten-
sity of drinking per drinking occasion has been found to
be positively correlated with BMI [24, 25]. At the same
time, the frequency of drinking has been found to be
negatively correlated with BMI [26]. This latter finding
would suggest that frequent light drinking might offer a
protective effect or benefits. Also no statistically signifi-
cant association was found between alcohol consumption
and BMI (p > 0.109). The lack of association could partly
be due to the relatively small proportion of alcohol
drinkers and smokers in our study. Again current smokers
have lower BMI than former smokers and this study
involved only current smokers.

Leisure time and physical activity

Increasingly, a number of researchers are recognizing
that physical inactivity arising from sedentary forms of
work and lifestyles, changing modes of transportation,
and increasing urbanization, is a major factor contribu-
ting to obesity [2, 4]. Among the respondents in this
study, leisure time activity, which was apparently domi-
nated by sedentary behaviours such as long sitting hours
watching television and drinking with friends, was posi-
tively and significantly associated with BMI (P < 0.000).
This finding supports earlier results by [15] which
suggested that sedentary behaviours were associated
positively with obesity. The result is also consistent with
another study among subjects from two urban and one
rural community, which found high levels of overweight
and obesity among subjects who were sedentary and en-
gaged in light activity [10]. The lack of physical activity
among the public servants surveyed in this study could
partly be one of the factors responsible for the high
overweight prevalence. In terms of policy response, our
findings here suggest the need for promotive health
interventions targeted at public servants such as more
physical activities such as playing sports and regular ex-
ercising. This recommendation is indeed in line with the
recent WHO'’s recommendations related to the preven-
tion of NCDs in the workplace through diet and physical
activity’ [27].

Study limitation

This study was a cross- sectional study which could
lead to limited study conclusion between risk factors
and overweight. Again BMI alone is not always an ac-
curate predictor of body fat or distribution of adipos-
ity, particularly as it may overestimate body fat in
muscular individuals and underestimate in older sub-
jects because of muscle mass loss.
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Conclusions

Risk factors for overweight and obesity identified in this
study had significant association with social support
such as marital status, hypertension/diabetes, leisure
time activities and sedentary lifestyle. Population-based
interventions should be encouraged to promote work-
place physical activity, healthy food selection, leisure
time activities and social support. Also, workplace and
community-based smoking cessation programs, together
with interventions to encourage responsible alcohol-
intake, should be added to interventions in the work en-
vironment. Collaboration on screening of departmental
workers for various non-communicable diseases and
counseling on behavioral risk factors should also be
promoted.

Additional file

Additional file 1: Study Questionnaire. Questionnaire for studying
prevalence of overweight/obesity among public servants in Ghana.
(DOC 80 kb)

Abbreviations

BMI: Body mass index; DBP: Diastolic blood pressure; FPG: Fasting plasma
glucose; NCDs: Non-communicable diseases; SBP: Systolic blood pressure;
SES: Socioeconomic status; WHO: World Health Organization

Acknowledgements

We acknowledge the support of Ghana Health Services -District Director of
Health Services, staff and respondents for their contribution. Our gratitude

goes to the entire community for the immense assistance in diverse ways

up to the conclusion of this project.

Funding
This study was self-funded by authors.

Availability of data and materials

The dataset on which the conclusions of this manuscript are based has been
deposited in publicly available repository. The dataset is accessible at: https.//
dataverse.harvard.edu/dataset xhtml?persistentld=doi:10.7910/DVN/QJOXON.
Personal identifiers such as names and work places have however been
excluded to preserve privacy of study participants.

Authors’ contributions

MAT1 and GBK conceived the study and worked on the research proposal.
GBK led the field work. JKG, NFA, and MA2 were responsible for data analysis
and interpretation. MA1 and JKG drafted the manuscript. All authors were
involved in the revision of the manuscript and have approved it for
publication.

Authors’ information

Margaret Atuahene and John Kuumuori Ganle are both lecturers in the
Department of Population, Family and Reproductive Health, School of Public
Health, University of Ghana. Martin Adjuik is a statistician at the School of
Public Health, University of Ghana. Nana Frema Atuahene is a Medical
Doctor at Augusta Medical Centre, Waynes borro, Virginia, USA. Grace Billi
Kampitib is public health specialist with Ghana’s Ministry of Health, Accra,
Ghana.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable


dx.doi.org/10.1186/s40608-017-0153-5
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/QJOXON
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/QJOXON

Atuahene et al. BMC Obesity (2017) 4:15

Ethics approval and consent to participate

Ethical approval was obtained from the Ghana Health Service Ethical
Review board (ID No: GHS-ERC:15/12/13. Informed written consent was
obtained from all respondents before questionnaire administration and
anthropometry. Names and addresses were excluded to maintain the
confidentiality of respondents.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Population, Family and Reproductive Health, School of
Public Health, University of Ghana, Accra, Ghana. 2School of Public Health,
University of Ghana, Accra, Ghana. 3Augusta Medical Centre, Waynes borro,
VA, USA. “Ministry of Health, Accra, Ghana.

Received: 13 February 2016 Accepted: 22 March 2017
Published online: 01 June 2017

References

1. Njelekela MA, Mpembeni R, Muhihi |, Mligiliche NL, Spiegelman D,
Hertzmark E. Gender-related differences in the prevalence of cardiovascular
disease risk factors and their correlates in urban Tanzania. BMC Cardiovasc
Disord. 2009,9(30):75.

2. WHO NCD Report. www.who.int/nmh/publications/ncd_report_chapter1.
pdf. Accessed 9 Nov 2013.

3. Steyn K, Damasceno A, editors. Lifestyle and Related Risk Factors for Chronic
Diseases. Disease and Mortality in Sub-Saharan Africa. 2nd edition, chpt 18,
2006.

4. WHO Global health risks. Mortality and burden of disease attributable to
selected major risks. http://www.who.int/healthinfo/global_burden_disease/
GlobalHealthRisks_report_full.pdf.

5. WHO NCD Country Profiles. 2011. http://whglibdoc.who.int/publications/
2011/9789241502283_eng.pdf.

6. Unwin N, Setel P, Rashid S, Mugusi F, Mbaniya JC, Kitange H. Non-
communicable diseases in Sub-Saharan Africa: where do they feature in the
health research agenda? Bull World Health Organ. 2001,79(10):947-53.

7. Stein CJ, Colditz GA. The Epidemic of Obesity. 2004. Retrieved from https.//
academic.oup.com/jcem/article-lookup/doi/10.1210/jc.2004-0288. Accessed
20 Aug 2013.

8. Ziraba AK Fotso CJ, Ochako R. Overweight and obesity in urban Africa: a
problem of the rich or the poor? 2010. Accessed 11 July 2012.

9. Henry A Tagoe and Fidelia AA Dake. Healthy lifestyle behaviour among
Ghanaian adults in the phase of healthy policy change. 2011. http://www.
ncbi.nlm.nih.gov/pmc/articles/PMC3090331. Accessed 30 Oct 2016.

10.  Oghagbon EK, Okesina AB, Biliaminu SA. Prevalence of hypertension and
associated variables in paid workers in llorin, Nigeria. Niger J Clin Pract.
2008;11(4):342-6.

11, Biritwum R, Gyapong J, Mensah G. The epidemiology of obesity in Ghana.
Ghana Med J. 2005;39(3):82-5.

12. Amoah AGB. Socio-dermographic variations in obesity among Ghanaian
adults. Public Health Nutr. 2003;7(3):32638.

13. Addo J, Smeeth L, Leon DA. Hypertensive target organ damage in
Ghanaian civil servants with hypertension. PLoS One. 2009;4:e6672.

14.  Aryeetey R, Ansong J. Overweight and hypertension among college of
health science employees in Ghana. 2010. Retrieved from: http://www.
biolin.org.br/pdf?nd11083. Accessed 15 June 2012.

15. Mogre V, Mwinlenaa P, Oladele J, Amalba A. Impact of physical activity
levels and diet on central obesity among civil servants in Tamale
metropolis. J Med Biomed Sci. 2012;1(2):1-9.

16. Tesfaye F, Byass P, Wall S. Population based prevalence of high blood
pressure among adults in Addis Ababa: uncovering a silent epidemic. BMC
Cardiovasc Disord. 2009:9(39):1471-2261.

17. Caballero B. Global epidemic of obesity. Epidemiol Rev. 2007;29(1):1-5.
doi:10.1093/epirev/mxm012.

18. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA. The
seventh report of the joint national committee on prevention,
detection, evaluation, and treatment of high blood pressure: the JNC 7
report. JAMA. 2003;289:2560-72.

22.

23.

24,

25.

26.

27.

Page 8 of 8

The International Classification of adult underweight, overweight and
obesity according to BMI WHO. 2004.

Peltzer K and Pengpid S. Overweight and Obesity and Associated Factors
among School-Aged Adolescents in Ghana and Uganda PMCID:
PMC3210586. 2011.

Kleiser C. Determinants and health risk of overweight and obesity
among children and adolescents in Germany. 2009. Retrieved from
edoc.rki.de/documents/dessertationen/kleiser-christina-2009-09-15/PDF/k.
Accessed 13 Jul 2012.

Sayon-Orea C, Martinez-Gonzalez MA, Bes-Rastrollo M. Alcohol consumption
and body weight: a systematic review. Nutr Rev. 2011,69:419-31.
Bergmann MM, Schitze M, Steffen A, et al. The association of lifetime
alcohol use with measures of abdominal and general adiposity in a
large-scale European cohort. J Clin Nutr. 2011;65:1079-87.

Breslow RA, Smothers BA. Drinking patterns and body mass index in
never smokers: national health interview survey, 1997-2001. Am J
Epidemiol. 2005;161:368-76.

French MT, Norton EC, Fang H. Alcohol consumption and body weight.
Health Econ. 2010;19:814-32.

Tolstrup JS, Heitmann BL, Tjgnnel AM, et al. The relation between drinking
pattern and body mass index, waist and hip circumference. Int J Obes.
2005;29:490-7.

Preventing Non-communicable Diseases in the Workplace through Diet and
Physical Activity (WHO/World Economic Forum Report of a Joint Event).
www.who.int/dietphysicalactivity/workplace/en. Accessed 20 Aug 2013.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central



http://www.who.int/nmh/publications/ncd_report_chapter1.pdf
http://www.who.int/nmh/publications/ncd_report_chapter1.pdf
http://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_full.pdf
http://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_full.pdf
http://whqlibdoc.who.int/publications/2011/9789241502283_eng.pdf
http://whqlibdoc.who.int/publications/2011/9789241502283_eng.pdf
https://academic.oup.com/jcem/article-lookup/doi/10.1210/jc.2004-0288
https://academic.oup.com/jcem/article-lookup/doi/10.1210/jc.2004-0288
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3090331
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3090331
http://dx.doi.org/10.1093/epirev/mxm012
http://www.who.int/dietphysicalactivity/workplace/en

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study area
	Study design
	Sample size determination
	Sampling methods
	Data collection instruments and procedures
	Pretesting of data collection instruments
	Data management and statistical analysis
	Operational definitions
	Hypertension
	Body Mass Index (BMI)
	Physical inactivity
	Tobacco smoking
	Alcohol consumption


	Results
	Discussion
	Socio-demographical status and obesity
	Hypertension/diabetes associated with obesity
	Smoking and alcohol consumption
	Leisure time and physical activity
	Study limitation

	Conclusions
	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

