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Abstract

Purpose – The purpose of this paper is to assess physical activity and nutrient intake and their association
with obesity in apparently healthy middle-aged adults in Akuse, a rural community in the Eastern region
of Ghana.
Design/methodology/approach – This cross-sectional study assessed demography and anthropometry,
nutrient intakes using a 3-day repeated 24 h dietary recall and physical activity using the global physical
activity questionnaire (GPAQ). Data were entered into Microsoft excel and analyzed with SPSS version 25.
Findings –Therewere 118 respondents (55males, 46.6%and 63 females, 53.4%) in the studywithmean age of
45.62 ± 6.88 years. About 90% of respondents were physically active based on WHO physical activity
recommendation. Prevalence of overweight/obesity was higher among inactive participants compared to
active participants and sitting/reclining hours was significantly (p-value 5 0.042) associated positively with
BMI after a bivariate correlation analysis, suggesting that physical activity plays a role in obesity. About one in
five respondents were obese. Mean energy intake exceeded RDA for females. Sodium intake far exceeded RDA
for both males and females, putting the population at potential risk of hypertension.
Practical implications – This study demonstrates the need for intensifying health education and other
obesity prevention interventions to curb the rising obesity prevalence in rural communities.
Originality/value – The study revealed that overweight/ obesity in this rural community is higher than
previously reported for rural Ghana.
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Introduction
Obesity is a common cardio-metabolic condition and its prevalence has been on a dramatic
rise in the past two decades; not only in advanced countries but also in developing nations [1,
2]. Findings from the Non-Communicable Disease Collaboration analyses of over 19 million
adults revealed that the prevalence of obesity globally in 1975 had doubled by 2014 [3]. The
WHO also estimated that in 2016, global obesity (as defined by BMI ≥ 30 kg/m2) prevalence
stood at 13% (11% in men and 15% in women aged 18 years and above) [4]. In Ghana, the
increasing obesity trend is evident. Findings from a systematic review [5] revealed that the
more recent studies (2007 to 2016) reported higher overweight and obesity prevalence
compared to earlier studies (1998–2006). According to the Ghana Demographic and Health
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Survey [6] findings, an estimated 15%, and 3.2% of adult women and men aged 15–49,
respectively, are obese. It has been shown, however, that the urban cities in Ghana have a
higher prevalence of obesity than rural Ghana mainly due to the increasing westernization of
diet and low physical activity levels with urban obesity prevalence standing at 34% in
women and 7% in men aged 25–70 [6]. Popkin et al. [7] stated that the obesity epidemic with
its attendant non-communicable diseases are being fueled by changes in physical activity
and diet patterns termed as the nutrition transition. Characterized by increased consumption
of sugar-sweetened beverages, edible oils and highly processed or refined foods as well as
reduced physical activity levels and increasing sedentary behavior, the nutrition transition
which used to be a concernmainly in higher income countries is nowwidespread even in rural
areas of middle and low-income countries in Asia and sub-Saharan Africa [7].

Many population and epidemiological studies have intimated that physical inactivity is
one of the etiologies of obesity and its concomitant chronic conditions like atherosclerosis,
diabetes and hypertension [7]. Reduced physical activity has been attributed to increasing
access to advanced technologies that reduce energy expenditure at work as well as changes
in transportation, leisure and entertainment activities [8, 9]. TheWorld Health Organization
thus advocates a minimum of 75 min of vigorous-intensity aerobic activity or 150 minutes
of moderate-intensity aerobic activity per week for adults aged 18–64 years in order to
reduce non-communicable diseases and to improve cardiorespiratory and muscular
fitness [10].

Obesity is recognized as a significant risk factor for a host of chronic and other health-
related conditions such as type 2 and gestational diabetes, hypertension, cardiovascular
diseases, cancer, memory deficit and reduced cognition among adults including middle-aged
adults [11–13].

In this study, we assessed the physical activity levels and nutrient intake of middle-aged
adults in Akuse and their relationship with obesity, which to the best of our knowledge has
not been carried out in this population.

Methodology
Study design, study site and study population
A cross-sectional design was employed in the study and the population consisted of
apparently healthy middle-aged adults in Akuse. Akuse is a town in the Lower Manya Krobo
District of the Eastern region of Ghana and has a population of about 3000 people, the
majority of whom are employed in trading, farming and other manual labor jobs [14, 15].

Sample size determination
The minimum sample size required was determined based on the formula:

n ¼ t2 3 pð1� pÞ
m2

where: n 5 sample size, t2 5 confidence level at 95%, m2 5 margin of error at 5%

p 5 estimated prevalence of obesity in rural Ghana was 8.0% [5].

Hence:

n ¼ 1:962 3 0:08ð1� 0:08Þ
0:052

¼ 113
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Sampling procedure
Convenience sampling was employed in choosing houses from which to draw respondents.
A central point was located (themain vehicle station inAkuse). An enumerator entered the first
house that faced either East, West, North or South of that central point and randomly recruited
one respondent from each household. After leaving a house, the next house was entered and
the house-level selection process was repeated until the required sample size was attained.

Inclusion criteria

(1) Respondents aged 35–60 years of age

(2) Apparently healthy respondents

Exclusion criteria

(1) Pregnant women

(2) Those who did not give their consent

Data collection
Information on participants’ sociodemographic characteristics, physical activity levels and
dietary intake was collected using structured questionnaires. Field workers/enumerators
were given training prior to the commencement of data collection. Pre-testing of survey
instruments was conducted to enhance field workers’ understanding of the questionnaires,
ensure clearness and avoid ambiguity.

Anthropometry
The following anthropometric data were measured: weight, height, visceral fat percentage,
total body fat percentage, waist and hip circumference. Thesemeasurements were takenwith
respondents wearing light clothing. Weight was measured with an OMRON Body
Composition Analyzer to the nearest 0.1 kg. The same equipment provided values for
body mass index (BMI), percentage of total body fat (BF) and visceral fat (VF). Height was
measured with a stadiometer (Seca 213 mobile stadiometer, Germany) to the nearest 0.1 cm
with respondents standing upright. Waist circumference and hip circumference
measurements were taken with a non-extensible measuring tape. The waist circumference
(WC) wasmeasured just above the naval to the nearest 0.1 cm, whereas the hip circumference
(HC) was measured at the level of the greater trochanter to the nearest 0.1 cm. Obesity was
defined asWC > 102 cm for males and >88 cm for females, as recommended by theWHO [4].

Weight categories based onBMIwere defined according to theWHO [4] criteria as follows:
<18.5 kg/m2 as underweight, 18.5–24.9 kg/m2 as normal weight, 25.0–29.9 kg/m2 as
overweight and >30 kg/m2 as obese.

Dietary assessment
The three-day repeated (two weekdays and one weekend) 24 hour dietary recall procedure
was used to obtain information about the dietary intake of participants. Participants were
asked to recollect all meals (food and drinks) taken as well as the time of consumption of the
meal in the previous day. Common household measures were used to estimate the actual
quantities of foods and drinks consumed by the participants. The nutritional composition of
meals eaten was then analyzed using the Nutrient Analysis Template [16].

Physical activity assessment
The WHO’s physical activity surveillance tool called the Global Physical Activity
Questionnaire (GPAQ) version 2 was administered by the enumerators to assess
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participants’ health-related physical activity levels. The questionnaire consists of 16
questions (P1–P16) that gathers information on a participant’s engagement in physical
activities under three main settings or domains (work-related activity, transportation to and
from places and recreational activities) as well as sedentary behavior. Total physical activity
per week was calculated in Metabolic Equivalents (MET- minutes) and participants who had
total physical activity < 600 MET-minutes/week were categorized as being inactive while
those who had total physical activity ≥ 600 MET-minutes/ week were categorized as being
active according to the WHO recommendations on physical activity for adults [10, 17].

Data analysis
Data were entered into Microsoft Excel and the Statistical Package for the Social Sciences
(SPSS) version 23 was employed for data analysis. Sociodemographic characteristics and
anthropometry were analyzed using descriptive statistics and results expressed as
frequencies, percentages and means with standard deviations. Physical activity data were
processed and analyzed in accordance with the Global Physical Activity Questionnaire
(GPAQ) version 2 analysis framework. The Nutrient Analysis Template was employed in the
analysis of dietary intake of macro- and micronutrients. Pearson’s Chi-square test was
performed to examine associations between categorical variables. Pearson correlation
analysis was performed to determine associations between nutrient intake and
anthropometric parameters. p < 0.05 was considered to be statistically significant for
analysis.

Ethical approval
This study was approved by the Committee on Human Research, Publications and Ethics of
Kwame Nkrumah University of Science and Technology, School of Medical Sciences and
Komfo Anokye Teaching Hospital (Ref: CHRPE/AP/408/19).

Results
Sociodemographic characteristics, nutritional status and physical activity level of
respondents
This study involved a total of 118 participants out of which 63 (53.4%) were female and 55
(46.6%) were male. More than half of the participants (56.8%) were aged 35 to 45 years. The
majority of study participants (55.9%) were married. Trading was the occupation most
engaged in by the respondents (30.5%), followed by farming (24.6%). About 19.5% of the
respondents had been educated up to tertiary level but a majority 41.5% had received
secondary level education.

Concerning nutritional status, obese participants formed 19% of the study population
while close to half (46%) of the respondents were of normal weight. A total of 105 (89.0%)
participants met WHO physical activity recommendations of at least 600 MET-minutes per
week and were thus classified as active (Table 1).

Relationship between physical activity and obesity
Following a bivariate correlation analysis, a statistically significant (p-value 5 0.042)
but weak positive association was observed between sitting/reclining time and BMI. Weak
negative correlations were observed between physical activity (MET-min/wk) and BMI,
visceral fat and waist circumference but the associations were not significant (Table 2).

Although the occurrence of overweight/ obesity (≥25.0 kg/m2) was lower in active
participants (49.5%) compared to inactive participants (69.2%), the difference was not
statistically significant (Table 3).
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BMI VF WC
r (p-value) r (p-value) r (p-value)

PA (MET-min/wk) �0.12 (0.101) �0.02 (0.429) �0.038 (0.341)
Sitting/reclining (hours) 0.16 (0.042*) 0.09 (0.175) �0.10 (0.143)

Note(s): BMI5 bodymass index, VF5 visceral fat,WC5waist circumference, PA5 physical activity,MET-
min/wk 5 metabolic equivalent minutes per week. *Correlation is significant at the 0.05 level (1-tailed)

Variable Frequency %

Gender
Female 63 53.4
Male 55 46.6

Age (years)
35–45 67 56.8
46–55 34 28.8
56–60 17 14.4
Mean ± Standard deviation 45.62 ± 6.88

Marital status
Single 27 22.9
Married 66 55.9
Divorced 25 21.2

Occupation
Civil servant 28 23.7
Farmer 29 24.6
Trader 36 30.5
Manual laborer 25 21.2

Education
Basic 46 39.0
Secondary 49 41.5
Tertiary 23 19.5

Nutritional status
Underweight 2 1.7
Normal 55 46.6
Overweight 39 33.1
Obese 22 18.6

Waist circumference
(Male > 102 cm; female > 88 cm) 39 33.1

Physical activity level

Male
Active 51 92.7
Inactive 4 7.3

Female
Active 54 85.7
Inactive 9 14.3

Table 2.
Bivariate correlation

between physical
activity and obesity

parameters

Table 1.
Respondents’

characteristics,
nutritional status and

physical activity levels.
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Dietary intake of respondents
It was observed that the mean energy intake for females exceeded the recommended dietary
allowance (RDA) while that of the males was just below the RDA. The distribution of
macronutrients in the total energy intake was within acceptable ranges for both males and
females. While mean intake for dietary sodium far exceeded the RDA for both males and
females, and that for potassium was below RDA for both genders. Intake of the antioxidants
zinc and vitamin C met or exceeded RDA for both genders (Table 4).

Relationship between nutrient intake and obesity
Significant positive associations with BMI were observed for energy (p-value 5 0.003),
protein (p-value 5 0.002), total fat (p-value 5 0.002), carbohydrates (p-value 5 0.017), iron
(p-value 5 0.002), sodium (p-value 5 0.011), zinc (p-value < 0.001) and vitamin E
(p-value 5 0.007). These correlations were, however, weak. Also, waist circumference
demonstratedweak significant associationswith total fat intake (p-value5 0.040) and protein
(p-value 5 0.013) (Table 5).

Discussion
Background characteristics of respondents
This study involved 118 healthy middle-aged adults. Informal occupations (trading, farming
and manual labor, typical “non-white collar” jobs that involve more physically engaging
activities and require little or no formal education) dominated among the respondents (76.3%).
This could account for the somewhat low level of education among interviewed participants as
only about one in five had been educated beyond secondary school level. Seyram [15], in his

Physical activity level
BMI

p-value<25.0 kg/m2
≥25.0 kg/m2

Active 53 (50.5) 52 (49.5) 0.243
Inactive 4 (30.8) 9 (69.2)

Note(s): Data presented as frequency (percentage). Fischer’s exact test was performed

Nutrient
RDA/AI/AMDR Mean intake

Male Female Male, N 5 55 Female, N 5 63

Energy (kcal) 2600 2000 2444.5 ± 839.2* 2194.6 ± 617.7$

Protein (AMDR%) 10–35 10–35 12.3 ± 2.6# 12.7 ± 2.8#

Fat (AMDR%) 20–35 20–35 25.1 ± 6.7# 26.2 ± 5.5#

CHO (AMDR%) 45–65 45–65 62.5 ± 6.5# 61.1 ± 6.6#

Fiber (g) 38 25 31.6 ± 7.2* 30.2 ± 9.4$

Micronutrients
Iron (mg) 8 18 16.7 ± 6.6$ 15.7 ± 5.9*

Potassium (mg) 4700 4700 3194.1 ± 932.0* 3175.7 ± 1126.0*

Sodium (mg) 1500 1500 4327.5 ± 1232.2$ 3615.0 ± 901.0$

Zinc (mg) 11 8 11.8 ± 5.8# 10.4 ± 3.9$

Vitamin C (mg) 90 75 132.6 ± 59.1$ 117.6 ± 57.1$

Vitamin E (mg) 15 15 9.4 ± 5.4* 8.4 ± 3.6*

Note(s): CHO 5 carbohydrates, AMDR 5 acceptable macronutrient distribution ranges. * 5 inadequate,
#5 adequate, $5 in excess. Source of RDA/ AI: Institute of Medicine. Dietary Reference Intakes for Energy,
Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein and Amino Acids. Washington (DC): The National
Academies Press; 2002

Table 3.
Prevalence of
overweight/ obesity
based on physical
activity levels

Table 4.
Mean nutrient intake of
respondents
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study, recorded that rural-urban migration of youth and adults from Akuse to Accra, the
commercial capital of Ghana, was common in order to access better job opportunities, higher
education and the availability of improved infrastructure. This could also explain the
occupation and educational distribution among respondents in the current study.

Prevalence of obesity
This study reported prevalence of 33% and 19% respectively for overweight and obesity, far
higher than findings from the RODAM study that pegged obesity among rural Ghanaians at
4.8% [18], the Ghana Demographic and Health Survey [6] which reported 5% rural obesity
prevalence and the systematic reviewbyOfori-Asenso et al. [5] reported 8.0%obesity prevalence.
The prevalence of obesity has been increasing in all low- and middle- income countries and
indeed globally since the 1980s [7]. It has been estimated that by 2030, over 1.2 billion adults will
be obese globally [7]. This increasing obesity trend has been documented in Ghana [5, 6]. Until
aggressive measures/interventions are implemented to curb it, this rising obesity trend will
continue even in communities where obesity was almost non-existent or very low.

Physical activity
It has been shown that physical activity and diet (lifestyle factors) together with genetic
factors interact to induce obesity and other cardiometabolic diseases [1] thus the WHO
recommends at least 75 minutes of vigorous-intensity aerobic activity or 150 minutes of
moderate-intensity aerobic activity every week for adults from 18 to 64 years old in order to
reduce non-communicable diseases and increase cardiorespiratory and muscular fitness [10].
The population involved in this study was generally active as 89% of themmet the minimum
physical activity recommendation of the WHO, possibly a consequence of the vigorous
activities involved in the informal sector jobs that characterized the study population.

Data on physical activity and sedentary habits in Ghana are limited, nevertheless,
estimates by Abubakari et al. [19] show that among adults inWest Africa, physical inactivity
prevalence is about 13%. This study recorded an 11% overall prevalence of physical
inactivity, with female respondents being more inactive (14.3%) compared to male
respondents (7.3%). This was in keeping with studies by Gregory et al. [20] and
Abubakari et al. [19], who also found women to be more sedentary than men.

Relationship between physical activity and obesity
According to Popkin et al. [7], sedentary behaviors facilitate energy imbalance and
subsequent adiposity, thus in this study, a correlation analysis showed that sitting/ reclining

BMI VF WC
r (p-value) r (p-value) r (p-value)

Energy 0.28 (0.003) 0.09 (0.369) 0.16 (0.090)
Protein 0.28 (0.002) 0.10 (0.306) 0.23 (0.013)
Fat 0.28 (0.002) 0.12 (0.206) 0.19 (0.040)
Carbohydrates 0.22 (0.017) 0.06 (0.564) 0.12 (0.219)
Fiber 0.04 (0.695) �0.05 (0.602) �0.02 (0.829)
Iron 0.29 (0.002) 0.09 (0.343) 0.13 (0.162)
Potassium 0.13 (0.179) 0.01 (0.943) 0.05 (0.599)
Sodium 0.24 (0.011) 0.09 (0.356) 0.18 (0.064)
Zinc 0.33 (<0.001) 0.10 (0.282) 0.16 (0.090)
Vitamin C 0.11 (0.233) �0.03 (0.729) 0.06 (0.507)
Vitamin E 0.25 (0.007) 0.10 (0.309) 0.14 (0.147)

Note(s): BMI5 body mass index, VF5 visceral fat, WC5 waist circumference. Partial correlation analysis
between nutrient intake and obesity parameters. Correlation was significant at p-value < 0.05 (2- tailed).
Controlling variables: age and gender

Table 5.
Partial correlation
between nutrient

intake and obesity
parameters
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hours was significantly (p5 0.042) associated positively with BMI (Table 2). It is reported in
the literature that an increase in sedentary time is associated with increases in waist
circumference [21] however, our study observed an inverse association between sedentary
time and waist circumference. This could be attributed to the underestimation of sitting/
reclining time by study participants. Although not statistically significant, it was observed
that the occurrence of overweight/ obesity (BMI ≥ 25 kg/m2) was higher in respondents who
were classified as inactive (69.2%) compared to active respondents (49.5%) (Table 3). This
suggests that physical activity may play a role in obesity in this population and is similar to
other studies where it has been demonstrated that physical activity, among other things,
positively modulates glucose control by increasing skeletal muscle oxidative capacity thus
helping prevent positive energy balance that leads to obesity [22].

Nutrient intake
It was observed after the nutrient analysis of the 3-day repeated 24 hour dietary recall of
respondents that females’ mean energy intake (2194 kcal) exceeded the RDA (2000 kcal) for
moderately active individuals (Table 4). Excessive energy intake is known to lead to positive
energy balance and subsequent adiposity [7]. Thus, the female population in this study could
be at risk of increasing body weight considering that a significant positive correlation
(p-value 5 0.003) was observed between dietary energy intake and BMI. The mean
contributions of the macronutrients (fats, protein and carbohydrates) to the total energy for
both males and females were found to be within the AMDR. Thus, the population could be
eating the right proportions of macronutrients and this prevents nutritional issues stemming
from deficiency or overconsumption of certain macronutrients.

While the mean dietary intake of potassium was below RDA for both males and females,
the mean dietary sodium intake far exceeded RDA. The study population could be at risk of
hypertension as many studies have reported a link between high dietary sodium intake and
the development of high blood pressure [23].

Anemia among women is a public health concern in Ghana and the 2014 Demographic and
Health Survey report recorded an anemia prevalence of 38.9% in the Eastern region and 42%
nationally [6]. Female respondents in this study recorded themean iron intake belowRDA. Poor
dietary intake of iron among women could be responsible for the high prevalence of anemia.

Evidence has shown that adequate dietary intake of antioxidant micronutrients is
essential in slowing or preventing the occurrence of co-morbidities of obesity including
diabetes, atherosclerosis and further CVDs resulting from systemic inflammation and
oxidative stress [24]. In this study, aside from vitamin E, mean dietary intake for antioxidant
micronutrients, zinc and vitamin C for both genders met or exceeded RDA (Table 4) and may
offer protection against oxidative stress.

Association between nutrient intake and obesity
The Pearson correlation analysis showed that total energy, fat, carbohydrate and protein
intake were directly associated with BMI and also fat and protein intake with waist
circumference (Table 5). This suggests that higher intakes of these macronutrients lead to
increased general and central obesity among middle-aged adults. Indeed, it has been shown
that higher intakes of energy, fats especially saturated fat and refined carbohydrates without
commensurate energy expenditure leads to weight gain and adiposity [7]. This study did not
observe a significant inverse association between dietary fiber intake and BMI or waist
circumference even though several studies have reported this relationship [25, 26].

Limitations
Recall bias could have been introduced during the categorization of vigorous and moderate-
intensity activities and their durations possibly leading to over- or- underestimation of

JHR
36,2

206



physical activity engagements and also dietary intake during 24- hour dietary recall by
participants.

Conclusion
The prevalence of overweight/ obesity (BMI ≥ 25 kg/m2) among the study population was
higher than previously reported for rural parts of Ghana. Considering that the vast majority
of the respondents met the recommended physical activity level by WHO standards, the
study population could be described as “active”. However, the study population can be
considered to be at risk of co-morbidities of obesity including type 2 diabetes, hypertension,
dyslipidemia and subsequent cardiovascular diseases, not only because of their middle-aged
status but also because of the relatively high overweight/ obesity prevalence.

It is recommended that public health education and promotion focusing on weight loss
and healthy eating strategies especially for overweight or obese persons ought to be explored
and intensified in the District. Also, research should be conducted to ascertain the drivers of
obesity in this and other rural populations in Ghana.

Conflict of Interest: None
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