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OPERATIONAL DEFINITIONS
Menopause: is one point in a continuum of life stages for women and is deemed to have occurred
after 12 consecutive months without menstruation and marks the end of their reproductive years

(WHO, 2000)

Postmenopausal: Post menopause is the phase that occurs after menopause and continues for the

rest of a woman’s life (Lurati, 2017).

Excess weight: A combination of overweight and obesity is an abnormal or excessive fat
accumulation that presents a health risk. A body mass index (BMI) over 25 is considered overweight,

and over 30 is obese (WHO, 2000)
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ABSTRACT

Postmenopausal women frequently experience weight gain in addition to an increased tendency for
central fat distribution. The development of metabolic syndrome and systemic inflammation caused
by excess body weight (overweight and obesity), particularly in the form of visceral fat deposition
in postmenopausal women, increases the risk of cardiovascular disease, diabetes, and mortality. The
reported high prevalence of excess weight among Ghanaian postmenopausal women generated an
inquiry into the experiences of postmenopausal women with excess weight gain. This study aimed
to develop and test the effect of a culturally adapted exercise-based programme for weight loss in
Ghanaian postmenopausal women. The study used a mixed-method approach with five studies to
address the study's aim. A quantitative study was conducted to determine the prevalence of excess
weight gain and associated socio-demographic risk factors among postmenopausal women. The
results showed a high prevalence of excess weight gain of 73.2%, 91.8%, and 91.0% using body
mass index (BMI), waist-to-height ratio (WHtR) and waist-to-hip ratio (WHR) respectively among
378 women. Education and ethnicity were the predictors of excess weight gain (WHR) among the
participants. Despite the extensive body of research on an exercise program for weight loss, these
results suggest gaps in weight management. Physical activity, lifestyle, and sociocultural levels of
the women were investigated quantitatively to determine contributing factors associated with the
high prevalence of excess weight gain. The results showed that the majority (55.2%) of the
participants had 1 to 2 days per week of moderate physical activities for 1 to 20 minutes per day
during the last 7 days. This finding showed that participants are not meeting the physical activity
recommendation of 150-300 minutes of moderate-intensity per week for older adults by World
Health Organization (WHO) guidelines on physical activity and sedentary behaviour. Housewives

and unemployed participants had a higher risk of weight gain, especially when assessed with WHR
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and WHtR. Most participants (59.7%) had poor eating habits and cultural beliefs regarding body size

impacts their decisions regarding weight loss

A qualitative study was conducted with the study group of postmenopausal women with excess
weight, twenty-four participants, and four focus group discussions (FGD), to explore their current
weight management approaches or practices. From the analysis of FGD, three major themes emerged
from the study namely, (i) perception of body weight, (ii) measures to reduce body weight, and (iii)
support for adherence to the weight management program. Sub-theme under the perception of body
weight revealed that weight gained was viewed as the presence of diseases and admired by society
as a culturally accepted body image. Diet-related changes, a combination of diet modification and
physical activity, and weight management supplements emerged as measures to reduce excess
weight. Support for adherence to the weight program included health education, access, affordable

exercise facilities, and social support.

Based on literature reviews and findings from the three studies conducted as part of the project, a
culturally appropriate exercise programme for weight loss was developed and validated by the Delphi
study. A Delphi consists of three rounds among international (twelve) and local (twenty-one) experts
with a high participation rate of 33 (80.5%) of the 41 participants was conducted. A consensus was
reached on all the thirty-two (32) items related to health assessment, pre-exercise parameters,

exercise dosage and physician referral after the third round.

The developed culturally informed exercise-based weight loss programme was tested using a single-
blind randomized controlled trial. A total of 226 postmenopausal women were randomized into
exercise (113) and control (113). Anthropometrics (BMI, WHR, WHtR WC, HC and body weight)
and body composition (body fat, visceral fat, muscle mass) were measured pre and post-12-week

intervention. Using a repeated-measures linear mixed model, the evidence from the analysis
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demonstrates that except for waist-to-hip ratio (WHR), there were statistically significant reduction
in body weight, BMI, WHtR, visceral fat, and total body fat in the exercise and control groups.
Muscle mass increased significantly (+0.21 kg), whereas hip circumference (-2.46 cm) and waist
circumference (-1.39 cm) decreased significantly compared with the control group. Within the
exercise group when stratified by BMI, there were higher reductions in BMI (1.01kg/m2 vs.
0.46kg/m2), WC (2.18cm vs. 0.22cm), body weight (2.12kg vs. 1.17kg) and body fat (1.84% vs
1.6%) in obese women compared to overweight women. Weight loss programmes should be
traditionally induced within the specific setting to encourage full participation and reduce the dropout
rate. Implication for health professionals to prescribe physical activity in postmenopausal women’s

treatment plan.

In conclusion, the findings resulting from this research may improve health providers' cultural
awareness and knowledge. This project is expected to help healthcare professionals improve the care
given to postmenopausal women with weight excess to decrease the incidence of morbidity and
mortality. It is anticipated that this initiative could direct the development of a modified culturally-

sensitive weight loss programme for women in different stage in life and use with other ethnic groups.
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FORMAT OF THE THESIS
The Thesis structure follows the integrated format outlined in the University of the Witwatersrand’s

Faculty of Health Sciences guide for PhD thesis formats.

Chapter 1: The introduction chapter will outline the background information of the study, the study
conceptual framework, the rationale for the study, presents the study objectives, and the study's

significance.

Chapter 2: The literature review chapter describes the epidemiology of excess weight in
postmenopausal women, and outlines the related concepts, namely weight gain in post-menopause
(Definition of postmenopausal women, predictors of weight gain, pathophysiology, and risk factors

of weight gain) and weight loss interventions (lifestyle modification, exercise program)

Chapter 3: This chapter presents the study methodology.

Chapter 4: This chapter is presented as a published paper titled “Prevalence of excess weight and
associated socio-demographic factors among postmenopausal women: a population-based study in
Bono East (Techiman) region of Ghana”. This paper Is in press in the African Journal of Primary

Health Care & Family Medicine.

Chapter 5: This chapter presents the physical activity, lifestyle, sociocultural factors and prevalence
of excess weight gain among postmenopausal women; a cross-sectional study. This paper was

submitted to the Women s health SAGA publication and is currently under review.

Chapter 6: This chapter is presented as a published paper titled “An exploratory study on excess

weight gain: Experiences of Postmenopausal Women in Ghana”. This paper was published in PLOS

ONE Women's health.
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Chapter 7: This chapter presents a culturally adapted exercise program for postmenopausal women
with excess weight gain: A modified international/local Delphi study. This paper was submitted to

the BMC Women'’s health Journal and is currently under review

Chapter 8: Chapter 7 presents a manuscript on the effect of a culturally adapted exercise programme
on the anthropometrics and body composition of postmenopausal women with excess weight gain:
A randomized controlled trial submitted to the International Journal of Public Health (IJPH) and is

currently under review.

Chapter 9: In this chapter, the study findings are discussed based on the health belief model.

Chapter 10: The conclusion and study implications are outlined. The study limitations and strengths

of the study are outlined.
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1. CHAPTER ONE: BACKGROUND OF THE STUDY
This chapter describes the need and the justification for this study. The theme of excess weight gain
among postmenopausal women is highlighted. The need for research to be done to understand the
culturally specific perceptions about weight gain and its important implications for the design and
success of weight management programmes for an ethnically diverse country like Ghana is also
outlined. The chapter outlines the background of the research, problem statement, research question,
aim, objectives, and significance of the study, a theoretical and conceptual framework of the research

as well as the methodological process of the research.

1.1.Introduction
Women's body weight tends to steadily increase from 20 to 60 years of age with the greatest increase
in weight occurring shortly after menopause or during the fifth decade (Peterson and Ward-Smith,
2012). Menopause is the cessation of menstruation and reproduction which is a recognized
physiological event in women's lives. It is considered the most important phase of a woman’s life
according to Im et al., (2010). A woman who has not experienced a menstrual period within at least
12 months retrospectively is deemed to have entered the phase of menopause which also indicates
the start of the postmenopausal period (Vandenakker and Glass, 2001; Croarkin, 2001, Siegel, 1998).
Due to the improvement in life expectancy, there is a significantly increased number of
postmenopausal women presently (Park et al., 2014), thus the postmenopausal period has attracted
special attention (Sharifi et al., 2020). As the proportion of postmenopausal women within the
general population keeps increasing (Al-Safi et al., 2015), there is a need to investigate, the

physiological changes associated with the menopausal transition.

The World Health Organization (WHO) defines excess weight as an abnormal or excessive fat
accumulation that may have negative health effects (WHO, 2016). Sudden estrogen deprivation at
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menopause is characterized by increased abdominal subcutaneous and visceral fat without a
commensurate change in physical activity or total body weight (Franklin et al., 2009).
Postmenopausal women experience fat redistribution among different fat depots in the body: from
subcutaneous to intra-abdominal visceral depots (Tchkonia et al., 2010), increasing abdominal
circumference (Koutsari et al., 2009). Menopause-associated change in body composition is seen
across ethnicities, in non-obese as well as obese women (Abdulnour et al., 2012). The development
of metabolic syndrome and systemic inflammation caused by excess body weight, particularly
visceral fat deposition in postmenopausal women, increases the risk of cardiovascular disease,
diabetes, and mortality (Stachowiak et al., 2015). Although more than half of women try to lose
weight after menopause, the majority of individuals gain 30-50% of the weight lost over the
following years, increasing their risk of contracting diseases associated with obesity (Mann et al.,
2007, Beavers et al., 2013). According to literature, successful weight maintenance remains difficult
for obese postmenopausal women and other obese people who are trying to maintain their weight
loss after dieting (Bajerska et al., 2020). Numerous compensatory mechanisms make maintaining a
new, lower weight difficult (Blomain et al., 2013, Greenway, 2015, Ochner, et al., 2013). The
challenges associated with weight management undermine interventions for successful weight loss

approaches (Bajerska et al., 2020).

The majority of the research to date supports the idea that weight gain in postmenopausal women is
mainly due to ageing and lifestyle alteration, and the menopause does not lead to substantial weight
gain after adjustment for ageing (Karvonen-Gutierrez & Kim, 2016). Leeners et al. (2017)
documented that there is a minimal net effect on weight linked to menopause alone because estrogen
loss after menopause causes a decrease in lean body mass in addition to an increase in total body fat.
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In postmenopausal women, the circulating estradiol (E2, or 17p-estradiol) levels drop significantly
to 10 pg/mL (Cervellati and Bergamini, 2016) with an average level of total estrogen of 100-250
pg/mL (Dewailly et al., 2016) contributing to these changes in body composition. Additionally,
various studies have shown that women tend to put on weight as they age, irrespective of their
menopausal status (Karvonen-Gutierrez & Kim, 2016, Wang et al., 1994, Demerath et al., 2011). An
increase in weight is driven by physiological changes that occur with ageing and lifestyle changes
(Kapoor et al., 2017). Lean body mass declines with age, which decreases the resting metabolic rate
(Poehlman et al., 1995). Between the ages of 20 and 75, muscle mass and strength might decrease
by as much as 30% (Fleg & Lakatta, 1988, Janssen et al., 2000). Most of the latter changes occur
after menopause (Lindle et al., 1997, Calmels et al., 1995). Adiposity increases and bone mass
declines in addition to a reduction in muscle mass (Franklin et al., 2009, Flegal et al., 2012, Hughes
et al., 2002, Sehl & Eugene Yates, 2001). Additionally, ageing is linked to a decline in physical
activity (PA), which may be gradual and difficult for an individual to perceive (Lovre et al., 2017).
The decrease in physical activity level according to literature further compounds the decrease in lean
body mass (Douchi et al., 2002). A study by McTiernan et al. (1998) among women aged 50 to 64
years revealed that only half of the participants engage in regular physical activity, and only one-
fourth reported high-intensity physical activity. Age-related decreases in basal and total energy
expenditure can lead to a situation of positive energy balance, which is associated with weight gain
unless a woman modifies her caloric intake and/or actively increases her PA level (Kapoor et al.,
2017). Despite empirical evidence on weight gain in the postmenopausal stage, there is limited

research on appropriate intervention within a cultural context.



1.2.Problem Statement
Weight gain accompanied by an increased tendency for central fat distribution is common among
women in midlife (Franklin et al., 2009). Many studies among different population groups have
revealed that personal views and perceptions of body size influence decisions about weight gain
(Sotoudeh et al., 2008; Okop et al., 2016). In some cultural settings, body size and weight could be
associated with norms and expectations of appearance (Caradas et al., 2001). According to Aryeetey
(2016), there is a sturdy positive perception of weight gain originating from factors such as personal
interest, and societal and marital partners' expectations that also influence women’s perception of
their weight. Individual and community perceptions have been noted to influence the choices about
physical inactivity and diets (Dawkins et al., 2010), which are significant determinants of excess

weight.

The opinion of weight gain is culturally influenced by means of stating that increased body weight
is socially admirable and presentable (Aryeetey, 2016). Therefore, in a society where having a large
physical size is valued, women who become overweight or obese would generally not be dissatisfied
with their weight status (Rguibiet and Belahsen, 2003). Additionally, the traditional demand for large

body size may create an environment where obesity is more likely to increase (Afriyie Appiah, 2016).

According to the American College of Sports Medicine, deteriorating lipid profiles and overall
glucose tolerance increase the risk of developing chronic illnesses (ACSM, 2013). The ACSM
emphasizes that blood pressure increases with age, although the resting heart rates are often stable,
while the maximum heart rates and aerobic capacity decline. Despite the possibility that ageing has
major physiological impacts, exercise is extremely beneficial for older women, especially those who
are obese or overweight (Davenport et al., 2016). To date, there is no structured framework specific

to guide postmenopausal women with excess weight regarding the prevention and control of weight



gain; especially frameworks that account for contextual factors and and are population specific. The
absence of a control framework has allowed the proliferation of an unregulated industry that is
marketing untested and unapproved medicines for weight reduction in Ghana (Aryeetey, 2016).
Unfortunately, the efficacy of these medicines has poor success rates and, thus, does not deliver the

promised outcomes regarding excess weight control.

Although different guidelines have been established for older individuals and adults with weight gain
(ACSM, 2013), to our knowledge exercise recommendations that are culturally adapted to address
specifically the needs of postmenopausal women with excess weight gain have not yet been
published. Therefore, a better understanding of Ghanaian women’s perceptions of exercise and health
can help direct effective, culturally-relevant exercise programmes to reduce body weight and
improve the health status of postmenopausal women. In Ghana, there are responsibilities on women
to support the family financially even at the postmenopausal stage, hence programme to improve the
health status is imperative. Strong evidence, however, indicates that higher levels of physical exercise
is needed, compared to current practices for adults to result in greater health benefits (Friedenreich

et al., 2015, Kroemeke et al., 2014, Seguin et al., 2014)

1.3. Study aim
This study aimed to develop and test the effect of a culturally adapted exercise-based programme for

weight loss in Ghanaian postmenopausal women with excess weight gain.



1.4. Research Questions

e What is the prevalence of excess weight among postmenopausal women in Ghana?

e What are the lifestyle, physical activity levels and sociocultural factors of postmenopausal
women with excess weight gain in Ghana?

e What are the current weight management practices among postmenopausal women in Ghana?

e What is the content and agreement of a culturally adapted exercise-based intervention
programme for weight loss among postmenopausal women with excess weight in Ghana?

e What is the effect of the culturally developed exercise programme on anthropometrics and

body composition of postmenopausal women with excess weight?

1.5. Objectives of the Study

e To determine the prevalence of excess weight among postmenopausal women in Ghana.

e To determine the lifestyle, sociocultural and physical activity level of postmenopausal
women in Ghana with excess weight gain.

e To explore current weight management practices among postmenopausal women in Ghana.
e To develop and achieve consensus on culturally-informed exercise-based intervention
programme for weight loss among postmenopausal women with excess weight in Ghana
e To test the effectiveness of the culturally developed exercise-based intervention programme

using the randomized controlled trial (RCT)

1.5.1 Significance of the Study
The study aimed to develop and test the effectiveness of a culturally developed exercise-based

intervention programme for weight loss among Ghanaian postmenopausal women. To achieve this
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aim, the study was conducted in three phases. The first phase of the study determined the prevalence
of excess weight gain, physical activity, lifestyle levels and sociocultural characteristics of
postmenopausal women and an exploratory study on current weight management practices among
postmenopausal women with excess weight gain. The prevalence of obesity and overweight in
women has been studied in low- to mid-income and high-income countries. Before this cross-
sectional study, there was no literature to provide data on the prevalence of excess weight gain among
postmenopausal women in Ghana. The North American Menopause Society (Shifren and Gassy,
2014) noted that by 2025 the number of postmenopausal women is projected to increase
substantially, and those who are overweight and obese will presumably need additional clinical care
and weight intervention. A report by Ofori-Asenso et al. (2016) on the overweight and obesity
epidemic in Ghana documented a high prevalence of overweight (25.4%) and obesity (17.1%) among
Ghanaian adults in Greater Accra which largely has the Ga tribe to be its inhabitants. Other studies
in Ghana have explored older Ghanaian adults’ perceptions of physical activity and body weight
(Balis et al., 2019, Nii & Aryeetey, 2016, Tuakli-Wosornu et al., 2014). However, there is a dearth
of literature on the prevalence and the levels of physical activity, lifestyle and sociocultural aspects
among Ghanaian postmenopausal women with excess weight gain. Additionally, many different
remedies or modalities are being used by females in their attempt to reduce their body weight (Nii &
Aryeetey, 2016), nevertheless, weight management of postmenopausal women in Ghana has not been
studied. Phase two of the study aimed to develop and reach consensus on culturally appropriate
exercise-based intervention programme using the Delphi Technique for weight loss among
postmenopausal women with excess weight in Ghana. Phase three of the study aimed to test the
effectiveness of a culturally developed exercise-based intervention programme using a randomized
controlled trial (RCT) among postmenopausal women. It is postulated that an exercise-based

intervention programme would go a long way towards reducing the body weight of postmenopausal
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women and mitigating the development of chronic diseases, including cardiovascular diseases and
economically the costs of hospitalization. This is the first study in this field to develop a culturally
appropriate exercise-based programme, achieved consensus on the content of the programme as well
as use randomized controlled trials to test its efficacy. Future weight management programmes could
employ evaluating changes in bone mass when developing an exercise-based intervention. This study

provides a baseline for such an approach going forward.

In Ghana, given the devastating effects of excess weight, as well as the enormous economic burden
to society, any intervention that is effective in addressing the problem of excess weight in women in

the menopause transition could have a major impact (Lady Gwendoline et al., 2017).

1.6. Theoretical Framework of the Study

The theoretical framework for the study was based on the Health Belief Model (Rosenstock et al.,
1994). The study was informed by the key components of the Health Belief Model. The Health Belief
Model (HBM) is a psychological model that attempts to explain and predict health behaviours. It
focuses on the attitudes and beliefs of individuals. The HBM has evolved to include six constructs:
(i) perceived susceptibility; (ii) perceived severity, collectively known as a perceived threat; (iii)
perceived benefits; (iv) perceived barriers; (v) cues to action; and (vi) self-efficacy. The scope of this
study was to develop a culturally appropriate exercise-based program and test the effectiveness of
the intervention for weight loss in Ghanaian postmenopausal women. All the stages of the Health
Belief Model were used to guide the development of the culturally adapted exercise-based

intervention programme (Figure 1).
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Figure 1.1 lllustrates the process of the HBM used in this study.

1.7. Conceptual Framework of the Study

The conceptual framework of this study was based on the collaboration between the first three aims
of this study which included a prevalence study, lifestyle, sociocultural and physical activity audit
and an exploratory study of weight management practices of postmenopausal women with excess
weight gain. A focus on all three studies justified the need and the relevance of specific traditional
exercise programmes targeted at reducing the body weight of postmenopausal women with excess

weight.
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Figure 1.2: Conceptual framework of the culturally adapted exercise development process

1.8. Methodological Outline of Study

This study was divided into three phases. The first phase included the prevalence study among
postmenopausal women with excess weight gain, investigating their lifestyle, sociocultural and

physical activity aspects and a second exploratory study to establish current weight management
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practices. The second phase was programme development using the Delphi Technique to develop

and reach consensus on the content of the intervention. The third phase was a randomized controlled

trial (RCT) to test the intervention programme.

STUDY 1A  Prevalence of excess weight gain among postmenopausal women in Ghana
r
Il
v )
PHASE ONE STUDY 1B Lifestyle, socmculturgl and physwgl actlv_lty levels of postmenopausal women
with excess weiaht aain )
¢ '
STUDY 2 Current weight management practices among postmenopausal women with
excess weight gain
.
<
PHASE TWO STUDY 3 Development of a culturally adapted exercise-based intervention using the
Delphi Techniaue )
PHASE . . . . . .
STUDY 4 Test the effectiveness of the intervention using a randomized controlled trial
THREE (RCT)

Figure 1. 3: Outlines the process of the overall study

This thesis employed five studies conducted as part of this research as well as literature to develop
an exercise-based intervention programme for postmenopausal women. Before this study, exercise-
based interventions for postmenopausal women were focused mainly on improving lipid profile,

cardiorespiratory function and quality of life.

1.9. Conclusion
This chapter outlined the overview of excess weight and challenges in postmenopausal women. The

conceptual framework for the justification of the research was outlined in this chapter. The overall

11



methodological process of the research and the outline of the whole thesis were also summarised.
Chapter Two will discuss the current literature on excess weight in postmenopausal women, risk

factors and interventions available to manage excess weight gain.
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2. CHAPTER TWO: LITERATURE REVIEW

2.1 Introduction

The development of metabolic syndrome and systemic inflammation due to excess body weight,
particularly in the form of visceral fat deposition in postmenopausal women increases the risk of
cardiovascular disease, diabetes, and mortality (Stachowiak et al., 2015). Although more than 50%
of women try to reduce weight after menopause, the majority of them gain 30-50% of the weight
over the subsequent years, increasing their risk of contracting diseases associated with obesity or
overweight (Beavers et al., 2013, Mann et al., 2007). The high prevalence of excess weight gain
amongst postmenopausal women shows the need for research. Factors associated with weight gain
and developing interventions for weight loss in this population need to be investigated. The ultimate
goal of the studies is to develop and test the effect of a culturally adapted exercise-based program for
weight loss in Ghanaian postmenopausal women. The literature review consists of three sections
covering the epidemiology of excess weight gain, weight gain in the post-menopausal period
including the contextualized definition of postmenopausal women, predictors of weight gain,
pathophysiology, and risk factors of weight gain) and weight loss interventions (lifestyle

modification, exercise program) (Figure, 2.1)
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Section 1 ) ) . )
> Epidemiology of excess weight gain

Weight gain in the menopausal period

Section 2 Definition of postmenopausal women, prevalence,
predictors of weight gain, pathophysiology, and risk
factors of weight gain

Weight loss programme (lifestyle modification,

Section 3 , exercise program)

Figure 2: 1: Schematic diagram outlining the sections in the literature review

The English-language publications included in this review date from 1991 to 2022. The following
keywords were utilized weight gain, postmenopausal women, pathophysiology, predictors of weight
gain, and weight loss approaches. Databases such as PubMed, Google Scholar, Scopus, and Science

Direct were searched.
SECTION ONE

2.2. Epidemiology of excess weight in the postmenopausal period

Epidemiological data on postmenopausal women with excess weight gain (obesity and overweight)
in Ghana is scarce. The WHO estimates that there are about 300 million obese adults globally, with
115 million of this population living in developing countries (WHO, 2002). The prevalence of
overweight and obesity in Ghana is estimated as 25.4% (95% CI 22.2-28.7%) and 17.1% (95% ClI
=14.7-19.5%), respectively. Amugsi and colleagues (2017) analysed the prevalence of excess weight

gain (overweight and obesity) among non-pregnant women aged 15-49 years in 24 African countries

14



from 1991 to 2014. The survey concluded that apart from Egypt with the highest prevalence of
overweight (44%) and obesity (39%), Ghana is second highest with an overweight prevalence of
30% and an obesity prevalence of 22%. (Amugsi et al., 2017). A systematic review by Ofori-Asenso
et al. (2016) and Commodore-Mensah et al. (2014) showed similar results. The studies reported
overweight/obesity prevalence in Ghanaian adults as 43% and within the range of 20-62%
respectively. Ofori-Asenso and the authors (2016) also observed increases in the prevalence of
overweight and obesity between 1998 and 2016 in Ghana. Ghana Statistical Service (GSS) (2015)
contributed to the understanding of the emerging prevalence of overweight and obesity in Ghana.
The service revealed that the burden of overweight and obesity falls mostly on women as the
prevalence of overweight and obesity increased from 25% in 2003 to 40% in 2014 among women of
reproductive age (Ghana Statistical Service, 2015). In all the previous studies, the prevalence rates
did not fully describe the adult population. Women of reproductive age were included in the studies
without emphasis on postmenopausal women. Therefore, there is an urgent need to strengthen the
surveillance of weight gain in postmenopausal women and develop public health intervention

measures that are culturally sensitive in the Ghanaian context.

There are diverse views about the contributing factors to an increase in postmenopausal adiposity.
Jung, et al. (2015) suggested that the factors associated with an increase in weight gain encompass
physiologic, metabolic, psychosocial, genetic and behavioural characteristics. A study by Hill et al.
(1998) revealed that the increasing prevalence of weight gain is not due to genetic variation but to
the effects of environmental factors impacting genetic susceptibility. Other previous studies have
also linked weight gain in the menopausal stage to medications used to manage hormonal and

physical changes, such as antidepressants and hormone treatments (Stanford et al., 2020, Reid et al.,
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2014, Serretti et al., 2010). However, while two studies conducted in Africa (Urban Ghana and
Kenya and forty Sub-Saharan Africa) attributed the overweight/obesity prevalence to globalization,
urbanization, and the nutrition transition (Abrahams et al., 2011; Rousham et al., 2020), some studies
in Ghana and other African countries have demonstrated an association of the high
overweight/obesity prevalence among women to sociocultural beliefs and socioeconomic status.
(Aryeetey, 2016; Tuoyire et al., 2018, Pradeilles et al., 2021 and Asosega et al., 2021). Besides the
social—cultural perceptions linked to an increase in the prevalence of body weight, there is an
established association between wealth, parity and overweight or obese status among women (Kim
et al., 2007). Studies (Price et al. 2018, Diendéré et al. (2019) and Kim et al. (2007) observed a
significant positive association between overweight and parity in wealthy women in developed
countries. However, in the same study, a negative relationship was also observed between poor
women and overweight and accounted for the wasting effect on women. The different views of the
reported contributing factors that increase the overweight/obesity prevalence remain inconsistent.
These diverse views could be due to differences in study designs, analysis, or varying control of
confounding variables that contribute to inconsistent findings. Studies have not documented the exact
causative factors leading to the rapid rise in the overweight/obesity prevalence in postmenopausal
women. Given the emerging health challenges associated with excess weight gain (Ofori-Asenso et
al., 2016; Steyn & Mchiza, 2014), future studies will need to explore the actual factors contributing

to the increased prevalence of weight gain in postmenopausal women.
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2.3. The Postmenopausal phase

One of the most important concerns women are facing is ageing, which is defined by a variety of
changes that have an impact on their health (Akwa et al., 2017). Among all the changes women
experience during their reproductive years, the menopausal phase has long been acknowledged as
having the most severe and varied set of symptoms (Nikpour & Haghani, 2014). According to Lurati
(2017), menstruation may become irregular and fertility declines during perimenopause, which
comes before menopause. Women are said to have entered the menopausal phase when their ovarian
main function and hormone production (estrogen and progesterone) permanently stop after twelve
consecutive months of amenorrhea. (Lurati, 2017, Avis et al., 2015, Borud et al., 2010; Staessen et
al., 2001). Post-menopause is the period that follows menopause and remains for the rest of a
woman’s life (Lurati (2017). Although studies illuminate that the majority of women experience
menopause at a mean age of 51 years (Perry et al., 2015, Broekmans et al., 2007, Skrzypczak et al.,
2007, Velde and Peter, 2002), a study by Kwawukume et al., (1993) concluded that the mean age of
menopause for women in Ghana is 48 years. Therefore, Ghanaian women may experience
menopause in the early stage of their life. Menopause is an extremely relevant period throughout
every woman'’s life when a variety of changes to metabolism, physiology, and mental and general
physical health take place (Balan et al., 2020, Dmitruk et al., 2018). These changes in the menopausal
stage are a consequence of a reduction in estrogen or a prolonged estrogen deficiency which can lead
to physical and psychological disability (Brzezinski, 2019). The postmenopausal stage is associated
with chronic conditions such as cardiovascular diseases, osteoporosis, abnormalities in lipid profiles,
vasomotor symptoms (hot flushes, night sweats) and weight gain due to lack of estrogen (Al-Safi &
Polotsky, 2015, Rebbeck et al., 2010). The experience of the early menopausal period among
Ghanaian women emphasizes the need to evaluate health status and develop health care management

interventions for this population.
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2.4. Pathophysiology of weight gain

Several hormonal changes are linked to menopausal conditions (Knight et al., 2021). The most
significant of them is the reduction in estrogen levels in the blood, which causes several physiological
changes including vaginal atrophy, loss of urogenital tissue support, and bone loss (Knight et al.,
2021). Estradiol (E2) and estrone (E1) levels decrease substantially, which facilitated these changes
(Lentz et al., 2012). Peripheral aromatization continues to produce estrone as the ovary's production
of estradiol decreases. However, androstenedione and testosterone are still made by the ovary. Higher
amounts of free androgens result from a decline in ovary function and the amount of sex hormone-
binding globulin (SHBG) (Lentz et al., 2012). In postmenopausal women, an increase in the
prevalence of type 2 diabetes and cardiovascular disease is associated with a decline in SHBG.
Increased central adiposity and a low SHBG are risk factors for metabolic illness. The rapid rise in
total cholesterol in this population is accounted for by a rise in low-density lipoprotein cholesterol
(LDL-C) (Lentz et al., 2012). High-density lipoprotein (HDL) cholesterol levels also tend to decline
throughout this time (Lentz et al., 2012). In postmenopausal women, these alterations have harmful
cardiovascular implications (Lentz et al., 2012). Additionally, linked to postmenopausal conditions
are increases in total body weight (Lentz et al., 2012). Women gain an average of 0.5kg per year
throughout the menopausal transition, according to Kapoor et al. (2017). Although average weight
gain varies considerably, 20% of women during this transitional period gain 4.5kg or more (Wing et
al., 1991). Although it has not been demonstrated that the overall rise in body weight is related to
hormonal status changes, it does seem to be linked to ageing and a decline in energy expenditure
(Davis et al., 2012, Al-Safi & Polotsky, 2015). Additionally, menopause is linked to increased
visceral and subcutaneous adipose tissue deposition in the abdomen (Lovejoy et al., 2008). Estrogens
cause subcutaneous adipose tissue deposition to build up in the gluteal and femoral regions of

premenopausal women (Lovejoy et al., 2008). It has been demonstrated that this gynoid distribution
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has benefits and cardio metabolic consequences, including reduced insulin resistance (Lentz et al.,
2012). Androgens are responsible for the buildup of subcutaneous fat in the abdomen, a metabolically
unfavourable area. This central fat accumulation is related to more metabolic and cardiovascular
conditions, less physical activity, and lower quality of life (Davis et al., 2012). Relative
hyperandrogenemia develops after menopause due to an increase in circulating follicle-stimulating
hormone (FSH) and a reduction in circulating estradiol while androgen levels are maintained
(Kozakowski et al., 2017). The levels of bio-available androgens also rise during the menopausal
transition due to the decrease in SHBG synthesis (Donato et al., 2006). With adipose tissue
accumulating mostly in the abdominal region, this component causes a change in body composition
that is characterized by an android fat distribution (Lentz et al., 2012). It has been demonstrated that
the relationship between estrogens and central adiposity in postmenopausal women is bidirectional,
indicating that increasing central adiposity may also result in rising estrogen levels (Lentz et al.,
2012). Furthermore, postmenopausal women who have gained weight had estrogen levels higher
than non-obese women but lower than pre-menopausal women (Lentz et al., 2012, Kapoor et al.,
2017). However, no evidence suggests that these peripherally produced estrogens have any beneficial
cardio metabolic benefits, such as lowering insulin resistance and the risk of developing diabetes and
cardiovascular disease (Kozakowski et al., 2017, Leeners et al., 2017). This association also changes
as the menopausal transition progresses, with higher future estradiol levels seen in late menopause
as opposed to earlier menopause's lower levels (Wildman et al., 2012). Various authors have shown
that antidepressants such as selective serotonin reuptake inhibitors (SSRIs) and serotonin and
norepinephrine reuptake inhibitors (SNRIs), as well as hormone therapies, have been demonstrated
to significantly increase weight gain in addition to these physiological and hormonal alterations

(Stanford et al., 2020, Reid et al., 2014, Serretti et al., 2010). Outlining the pathophysiology of weight
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gain in postmenopausal women highlights the need for strategic prevention and management

interventions in this population.

2.5. Risk factors for weight gain

The World Health Organization (WHO) defines excess weight (overweight and obesity) as an
abnormal or excessive fat deposition that may have negative health effects (Kozakowski et al., 2017).
Abdulnour et al. (2012) reported that the major cause of death in postmenopausal women is
cardiovascular disease, which is linked to excess weight and increased central body fat, particularly
visceral fat. Previous studies have shown that weight gain in post-menopausal women contributes to
several diseases, including diabetes, cardiovascular disease, and several types of cancer (Colombel
& Charbonnel, 1997, Krueger et al., 2014). A study by Lobo and the authors (2014) documented that
the development of insulin resistance and type 2 diabetes in postmenopausal women appeared to be
particularly affected by the accumulation of abdominal fat. An abnormal lipid profile with an increase
in low-density lipoprotein cholesterol and a decrease in the ratio of total cholesterol to high-density
lipoprotein cholesterol is frequently one of the adverse consequences in this group (Al-Safi &
Polotsky, 2015). According to the literature, the level of BMI has a substantial impact on the number
of adverse effects it has on one's health (WHO, 2016). For instance, those with a BMI of 25.0 to
29.9kg/m? (described as overweight) have an elevated risk of comorbidities, and those with a BMI
of greater than 30kg/m? have a moderate to severe risk of comorbidities (WHO, 2016, Abdulnour et
al., 2012). Most of the studies that highlighted the risk factors associated with weight gain in the
postmenopausal stage were cross-sectional, making it challenging to make a causal inference. A
longitudinal mixed study approach is needed to track the development of weight gain in

postmenopausal women, identify factors influencing the development of weight gain and understand
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the experiences over time. A better understanding and identification of the risk can inform preventive

strategies.

2.6. Weight loss interventions/program
Given that cardiovascular disease is the leading cause of death in postmenopausal women, the

importance of weight management in midlife cannot be overemphasized (Kapoor et al., 2017).

The literature will focus on the ‘lifestyle modification’ measure of weight reduction. Dietary
changes, physical activity, behavioural adjustments and support are the three elements of a successful

weight loss program (McGuire et al., 1999).

2.6.1. Dietary Modification

It has been debatable whether a low-fat, low-carbohydrate, or high-protein diet is effective for losing
weight (Thom & Lean 2017). At this stage, there do not seem to be significant differences between
diet plans for maintaining weight loss (Sacks et al., 2009). Two studies reported that as long as
individuals follow the hypocaloric dietary plan, they can lose weight with a variety of calorie-
restricted diets, regardless of the macronutrient composition. (Dansinger et al., 2005, Nordmann et
al., 2006). Thom & Lean (2017) conclusively demonstrated that calorie restriction is essential for
weight loss. However, when making dietary recommendations for weight loss, Thom & Lean (2017)
added that it is important to take into consideration the variation of an individual’s capacity for
adhering to a certain diet. The Obesity Society and the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines (Jensen et al., 2014) suggest a daily caloric
deficit of 500 to 750 kcal, which corresponds to a caloric intake of 1200 to 1500 kcal/d for the
majority of women to result in an average weight loss of 0.5 to 0.75 kg/week (Alamuddin et al.,

2016). The same study concluded that the macronutrient composition of weight reduction diets may
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have an impact on cardio metabolic risk even though it has no bearing on weight loss (Alamuddin et
al.,, 2016). A previous study commented that low-carbohydrate diets may result in higher
improvements in triglyceride and high-density lipoprotein cholesterol levels compared to low-fat
diets for low-density lipoprotein cholesterol (Thom & Lean 2017). However, the differences are
negligible, and the health benefits primarily come from weight loss induced by calorie restriction.
(Thom & Lean 2017). Furthermore, the Mediterranean diet deserves special notice because it is
suitable for weight loss and has been conclusively proven to lower the risk of cardiovascular disease
(Mancini et al., 2016). This diet has an emphasis on plant-based foods, such as fruits, vegetables,
whole grains, nuts, and legumes, as well as modest fat consumption (Thom & Lean 2017). Emerging
evidence indicates that any long-term weight loss and weight control plan must reduce calorie
consumption from baseline, irrespective of the specific dietary method (Thompson et al., 2007). This
may be implemented by decreased consumption of fat and processed food, smaller food sizes, and
increased energy density (Thompson et al., 2007). Several studies have provided evidence to
illuminate that combining diet with exercise-induced weight loss will provide a more favourable
body composition (BMI, waist circumference and body fat levels) (Asikainen et al., 2004, van
Gemert et al., 2015, Andreou et al., 2011, Curioni & Lourenco, 2005). Results of a randomized
controlled trial conducted by Blumenthal et al. (2010) showed that for a person with excess weight
gain with unstable blood pressure, a diet with exercise-driven weight loss led to substantially larger
blood pressure declines, better vascular and autonomic function improvements, and decreased left
ventricular mass. Therefore, further research is required to determine the ideal macronutrient

composition for postmenopausal women with weight gain.
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2.6.2. Behavioral support and changes

A lifelong commitment to healthy lifestyle practices is the goal of weight control, which involves
modifying behavior (Kapoor et al., 2017). Kapoor and colleagues (2017) emphasized that a key
element of weight loss programs is psychological support that focuses on identifying barriers to
change, monitoring habits, problem-solving, planning, and reinforcing. Depending on the
individual's requirements, choices, and resources available, this counselling may be pursued in
individual or group sessions. Additionally, it's essential to address psychological problems like
depression and anxiety, which can make it difficult for a patient to maintain a healthy lifestyle
(Kapoor et al., 2017). Similarly, women should undergo screening for stress and sleep disorders, and
suitable management techniques should be provided. Health professionals in the clinical psychology

unit can provide support for successful weight loss.

It is necessary to adjust some habits for the rest of one's life because obesity/overweight cannot be
treated, only managed (Dubnov et al., 2003). While temporary weight loss is very simple to achieve,
behavior plays a major role in maintaining the newly reduced body weight (McGuire et al., 1999).
In essence, modifying daily behaviour include decreased food intake and increased physical activity
thus assisting the two other arms of lifestyle modification (McGuire et al., 1999). Regular physical
activity, a spouse, social support, feeling in control of one's eating behaviour, and refraining from
eating when under emotional stress all appear to play significant roles when examining the
behavioural patterns of people who have successfully maintained their decreased weight (Lavery et

al.,1993). This could be an indication of increasing health awareness among this population
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2.6.3. Physical Activity

According to studies, women who increase their physical activity (PA) after menopause had a lower
tendency to increase weight compared to their fewer active colleagues. (Sternfeld et al., 2004,
Williamson et al., 1993). Dubnov et al. (2003) describe the physical activity as a key to weight loss
and weight maintenance. The study further commented that the majority of obesity-related problems
can be reduced by PA; a conclusion that is usually established to be accurate independent of weight
loss. The Obesity Society and obesity guidelines from the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines (Jensen et al., 2013) recommend 150
to 175 minutes of physical activity such as brisk walking or similar aerobic exercise per week for
weight loss (Alamuddin et al., 2016). Furthermore, data from the Kapoor et al. (2017) study show
that women with weight gain should be informed that increasing physical activity without also
reducing calories is unlikely to result in initial substantial weight loss and vice versa (Kapoor et al.,
2017). The same study mentioned that persistent caloric deprivation results in reduced energy
expenditure and basal metabolic rate, thus contradicting the benefits of lower calorie intake (Kapoor
etal., 2017). As a result, maintaining body weight requires a rigorous exercise program (Sternfeld et
al., 2004). Resistance training is most beneficial since it increases lean body mass, which raises basal
metabolic rate and energy expenditure (Kapoor et al., 2017). Independent of its consequence on
weight reduction, resistance exercise enhances body composition by preserving lean body mass and
modifying the central fat distribution profile (Kohrt et al., 1992). Even in the absence of actual weight
loss, regular physical activity generally helps in the improvement of weight-related conditions. For
instance, regular exercise enhances glycemic management and insulin sensitivity, lowers blood
pressure and cholesterol, and reduces the risk of cardiovascular disease and all-cause mortality

(Dubnov et al., 2003).
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2.6.4. Exercise program

Postmenopausal women may be most susceptible to the negative effects of increased body weight
on physical function due to the loss of muscle mass and strength that comes with ageing (Roubenoff
2004). There is an extensive body of research and clinical trials that indicate the efficacy of exercise
programs on the body weight of older women (Davidson et al., 2009, Chomentowski et al., 2009,
Frimel et al., 2008, Galbreath et al., 2018, Kemmler et al., 2010, Bouchonville et al., 2014). For
instance, Witham et al. (2010) extracted nine eligible trials in their systematic review and concluded
that weight loss programs show a modest but significant reduction in weight in older obese people.
Nicklas et al. (2009) found similar amount of total weight loss among 95 postmenopausal women
who completed their study. The women were assigned to one of three 20-week interventions of equal
energy deficit: calorie restriction only, calorie restriction plus moderate-intensity aerobic exercise or
calorie restriction plus vigorous-intensity exercise. While lean mass was preserved in the same study,
the results showed that there was not a preferential loss of abdominal fat when either moderate- or
vigorous-intensity aerobic exercise was performed during caloric restriction (Nicklas et al., 2009).
Friedenreich et al. (2015) randomized clinical trial compared the effects of 300 vs 150 min/wk of
moderate to vigorous aerobic exercise on body fat in postmenopausal women. Even though
participants were asked not to change their usual diet, they concluded that a 1-year prescription of
moderate to vigorous exercise for 300 min/wk was superior to 150 min/wk for reducing total fat and

other adiposity measures, especially in obese postmenopausal women (Friedenreich et al., 2015)

Weight reduction programmes however are associated with substantially higher drop-out rates (King
et al., 1995, Chiu et al., 2020). Ogwumike et al. (2011) noticed the rising drop-out rates in their
twelve-week endurance exercise program on central and abdominal obesity of premenopausal and

postmenopausal Nigerian women. Ogwumike et al. (2011) commented that the participants withdrew
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from the exercise program due to a busy work schedule, increased chores and varied other reasons.
Time-effective exercise sessions may be important given that one of the biggest barriers to exercise
participation is a lack of time and motivation (Reichert et al., 2007, Stutts 2002, Trost et al., 2002).
As such, it is necessary to develop a time-efficient exercise program that will be accepted by the

participants and culturally adapted to minimize the drop-out rate.

2.7. Conclusion

This chapter reviewed literature related to the prevalence of excess weight/obesity in postmenopausal
women, pathophysiology, risk factors and weight loss interventions. The evidence presented shows
excess weight gain is prevalent and has adverse effects on the health of women in the postmenopausal
period. Although there are many ways to lose weight, changing one's lifestyle is essential for
reducing postmenopausal obesity and overweight (Dubnov et al., 2003). While dietary and
behavioural adjustments are necessary, regular physical activity is a key component of this
modification since it lowers obesity-related morbidity and death (Dubnov et al., 2003, Doucet et al.,
2011, Kapoor et al., 2017). There are gaps in the literature related to the prevalence of excess weight
gain among postmenopausal women in Ghana, factors contributing to weight gain and exercise
programs that are traditionally induced. Therefore, there is a need to develop an indigenous exercise
program that is culturally accepted to encourage full participation. Chapter three provides the outline

for the methodology followed to address the study's aim.
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3. CHAPTER THREE. METHODOLOGY
3.1. Introduction to Chapter
The outcome measures, instruments and the study methodology used for data collection are
discussed in this chapter. The research methodology was divided into five studies. The study design,

aim and outcome measures of each study are outlined below.

3.2. Overall Methodology

In this thesis, an explanatory design, mixed-method approach was used in achieving the overall aim
of the study. This type of mixed-method was selected based on its straightforwardness and the ability
to explore the quantitative data in considerable detail. The research was conducted in four studies,
however, study one had two sub-studies making it five studies. The aim and methodology used for

each study are explained in detail in the following chapter.

3.2.1. Ethical considerations

This research was approved by the University of the Witwatersrand Human Research Ethics
Committee, South Africa (Ref no. M190467) and the Committee on Human Research, Publication
and Ethics of Kwame Nkrumah University of Science and Technology, Ghana (Ref No. 596/19,
621/21) (Appendix A). Written permission (Appendix B) to approach postmenopausal women in
Bono regional capital, Techiman was received. Written project information was explained to the
participants and they consented to participate in the study. Attached are the information documents
and the informed consent forms (Appendix C-G). Participants were allowed to drop out of the study
at any stage of the date collection process without any negative consequences on them. The authors
adhered to Declaration of Helsinki by explaining the risks, burdens and benefits of the studies.
Participants personal information were treated as confidential and only available to principal
investigator, and supervisors.
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3.3. Study 1
The aim of the first study was to determine the prevalence of excess weight among postmenopausal

women in Ghana.

The objectives for this aim were

Aim 1A: To establish the occurrence of excess weight in Ghanaian postmenopausal women by

measuring anthropometrics parameters (BMI, WHR and WHtR).

Aim 1B: To determine the physical activity, lifestyle levels and sociocultural factors of

postmenopausal women in Ghana

3.3.1. Study design
A cross-sectional study design method was used to collect information from participants. A cross-
sectional study design involves the description of a population at a particular point in time (Levin,

2006) and it was most appropriate for this study.

3.3.2. Population and sampling

The population consisted of three geopolitical zones in Ghana: coastal, forest, and savannah (figure
3.1). The principal investigator assigned numbers to the zones, regions and district and random
numbers were identified. Sequentially, a zone, region and district were selected by simple random
sampling. The study participants were recruited via public invitation (such as information centres,
and announcements at churches and mosques). Women’s fellowships, women’s groups, churches
and mosques were randomly selected throughout the district. Participants who responded to the

invitations were recruited from their households, churches, mosques, and within communities.
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Figure 3. 1: A map of Ghana showing three zone

3.3.3. Sample size

Using Ghana's 2010 population and housing census, the sample frame consisted of postmenopausal
women aged 45 and older (Ghana Statistical Service, 2009). Using the sample size formula for cross-
sectional studies in an unknown population, a sample size of 358 was estimated (Charan and Biswas,
2013). The final sample size was 393 including a 10% fall-out rate. The figure was derived from the
rate of obesity among Ghanaian postmenopausal women (37.1%, p=0.37) (Benkeser et al., 2012),

with a margin of error of 0.05 and a confidence interval of 95%. The sample size formula for cross-

(g)zP(l—P)

sectional studies was: ~2——

3.34. Aim 1A

To determine the prevalence of excess weight among Ghanaian postmenopausal women
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3.3.4.1. Outcome measures

An analogue balance (SECA) and a stadiometer were used to assess body weight and height (to the
nearest 0.5 kg and 0.5 cm, respectively) (Appendix H). The participants' posture was measured to
ensure that essential postural points were constantly positioned, such as the feet being together, knees
touching, buttocks, scapulae, and head in contact with the vertical backboard, the back against the
board and heels at the base of the vertical board. The arms of the participant hang freely by the sides
of the trunk with palms towards the thighs. The ratio of body weight to height squared was used to
calculate BMI. Using the WHO criteria, BMI < 18.5kg/m2 underweight; BMI 18.5 — 24.9kg/m2
normal weight; BMI 25.0 — 29.9kg/m2 overweight; and > 30.0kg/m2 obese (WHO, 1998). Excess

weight was defined as a participant with a BMI > 25.0 kg/m2.

3.3.5.Aim 1B
To evaluate the lifestyle, physical activity levels and sociocultural factors among postmenopausal

women,

3.3.5.1. Outcome measures

A modified questionnaire was self-administered to participant who are literate, however, participants
who are illiterate were interviewed (Appendix I) after study 1A. The questionnaire was divided into
four sections. The sections included socio-demographics, sociocultural, physical activity and

lifestyle.

3.3.6. Physical activity assessment
Physical activity level was assessed through the International Physical Activity Questionnaire
(IPAQ) Short Form. Participants indicate time and the number of days within the previous seven

days they spent walking, doing a moderate-intensity activity and/or doing vigorous-intensity
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activities (Helou et al., 2018). Globally, this questionnaire is used to evaluate physical activity

(indicated as low moderate and high) over seven days (Helou et al., 2018).

3.3.6.1. Lifestyle factors

The questionnaire included questions related to lifestyle, health-related habits (alcohol consumption
and smoking status), leisure time activity and time spent watching television. According to smoking
status, participants were classified as never smokers, past smokers, or current smokers. Marital status
was categorized as single, married, widowed or divorced. Participants were asked to describe their
lifestyle as very sedentary, sedentary, moderately active, or very active. Seven specific questions
were designed to assess the frequency of certain dietary habits during a usual week based on 7-day
24-h dietary recalls. The participants were asked to state how often they consume breakfast, lunch
and dinner, water and high-content foods (carbohydrate, protein, fat, vegetables). The high-content
carbohydrate foods in this regard included some examples of Ghanaian local foods, such as “banku,
fufu, kenkey, tuozafi and yam”. The questions covered some healthy and unhealthy dietary habits.
The beverages were categorized into four levels of intake: fruit juice, mineral water, soft drink and

alcoholic drink.

3.3.6.2. Sociocultural factors

The questions on sociocultural factors were designed to assess how traditional customs and cultural
background influence the body weight of the participants. Social variables including employment
status were assessed. Participants were asked about society’s influences on their body weight and

whether cultural background and beliefs may prevent them from losing weight

3.3.7. Data collection procedure
Anthropometrics parameters (Height, weight, waist and hip circumferences) were measured, and

BMI, waist-to-hip ratio and waist-to-height ratio were calculated to determine the prevalence of
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excess weight among participants. Participants answer the questionnaire after the measurement of

anthropometrics indices. Table 3.1 shows the outline of the instruments and outcome measures in

studies 1A, B.

Table 3.1: Outline of the instruments, outcome measures and the relationship with the specific

objectives.
Study Aim Instruments Variables
1A To determine the | Weighing scale, tape | Independent: Weight,
prevalence of excess | measure, stadiometer, | height, waist
weight and associated circumference,  hip
demographic  risks circumference, Body
factors among mass index (BMI),
postmenopausal waist-to-hip ratio
women in Ghana (WHR) and waist-to-
height ratio (WHtR)
1B To determine the | Modified self- | Responses of
physical activity, | administered lifestyle, physical
lifestyle levels and | questionnaire activity and
sociocultural factors sociocultural aspects

of  postmenopausal

women in Ghana

from participants will
be an  outcome

measure.
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3.3.8. Data analysis

Data were analyzed using IBM SPSS (version 25.0). All variables were summarized using
descriptive statistics, namely frequencies, percentages for data in graphic presentations, means, and
standard deviation. Multivariate logistic regression was used to assess the association between
demographic variables and the various indexes of weight gain. Statistical significance was set at p <

0.05 for all comparisons. Missing data were treated as missing.

3.3.9. Inclusion and exclusion

Postmenopausal Ghanaian women, aged 45-65 years with a BMI of 25 and above and not on any
weight management therapy will be included in the study. Women outside age bracket, not Ghanaian,
and who have not lived in Ghana for the past 3 years after study enrolment and mentally ill were

excluded.

3.4. Study 2: Current weight management practices
3.4.1. Aim
This study aimed to explore current weight management practices among Ghanaian postmenopausal

women with excess weight gain.

3.4.2. Study design
An exploratory, descriptive qualitative research design using focus group discussion (FGD) was used

to explore the experiences of postmenopausal women with excess weight.

3.4.3. Sampling and population
A purposive sampling method was used to recruit participants who satisfied the inclusion criteria.

The participants were recruited through public invitation (such as information centres,
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announcements at churches, Techiman main markets and mosques) where their anthropometric
measurements [body mass index (BMI), waist-to-height ratio (WHtR) and waist-to-hip ratio (WHR)]
were measured, and those who have excess weight (obesity or overweight) were purposively selected
to be part of FGDs after endorsing the informed consent form. The sample frame comprised post-
menopausal women in Techiman municipality in the Bono East Region of Ghana, aged 45 years and
above and with a BMI > 25kg/m? included twenty-four participants (n = 24) assembled into four

focus groups with an average of six members per group

3.4.4. Outcome measure

Moderator’s guide (Appendix B) for the focus group discussion was used as the data collection tool.
The guiding questions were developed based on the study objective and available literature. During
the interview information on their thoughts regarding their current weight, things they do to manage
their weight and type of assistance to adhere to weight management programmes were gathered.
Additional probes were used to gain a further understanding of the participants’ experiences of weight

gain. The validity of the information to be gathered was determined by an expert in women’s health.

3.4.5. Data collection procedure

After studies 1A and B, participants who had excess weight were purposively selected to participate
in a focus group discussion (FGD). Pre-interview demographic data (age, religion, marital status,
ethnic origin and educational background) were collected using a self-administered questionnaire for
each session of the focus group before the discussion. The FGDs were facilitated by a trained
moderator who was aided by a research assistant. The average duration for each FGD was about 1
hour. The FGDs were all scheduled on a date other than the recruitment date at their convenient time
and place. Dieticians and exercise scientists were consulted to offer nutritional and exercise

counselling services for participants who needed support after sharing their experiences. Almost all
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the participants used these services. The discussion was audio-taped with the participants’ consent.
The researcher obtained the recording and listened to the discussion immediately after each focus
group session. Inconsistent comments were probed for understanding. The audio recordings from the
discussion were transcribed by an independent translator fluent in both the Ghanaian language, Twi
and English languages. Transcribed focus group discussions were provided to two randomly selected
participants from each group to read through their responses for validation. The transcripts were
independently read repeatedly by supervisors to make sense of the experiences of postmenopausal
women with excess weight gain. Field notes were used for each session to capture the participants’
non-verbal cues, apprehensions, and the author ‘s reflections that gave context to the data. The field

notes were reviewed, and reports were prepared for each focus group session.

3.4.6. Data analysis

A thematic analysis process was done in three phases namely pre-analysis, exploration, treatment
and interpretation to analyze the data (Bierhals et al., 2017). To generate data that directly relate to
the experiences of postmenopausal women with excess weight gain, important frequent phrases or
statements were extracted from transcripts as codes. Related or similar codes were bundled into
categories to help organize the data effectively. Formulated meanings were then generated from the
significant phrases or statements. Subsequently, themes, sub-themes and categories that emerged
were noted based on the multiple statements that conveyed similar meanings. We explored individual

themes and attempted to determine possible interrelatedness between themes
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3.5. Study 3: Delphi technique

3.5.1. Aim

The aim of this study was to developed and achieve consensus on the content of a culturally adopted
exercise-based intervention programme for weight loss among postmenopausal women with excess

weight in Ghana.

3.5.2. Study design

A Delphi survey was used for the study.

3.5.3. Sample size

One hundred and two (102) invitations to participate were emailed to potential participants by the
principal researcher (IMB). Three potential participants e-mailed to decline to participate in the
study, as they are on sabbatical leave, and two showed interest, however, declined due to their busy
schedules. Forty-one experts who met the selection criteria provided informed consent to participate.
3.5.4. Population and sampling

The area of expertise was defined as the “development of exercise programs.” and exercise
physiology. Consequently, exercise development experts in exercise prescription with an interest in
women’s health possessed the expertise to determine the composition of the programme and were
purposively sampled. For this reason, physiotherapists, exercise physiologists, exercise scientists,
human kinetics and health educationalists were considered eligible to participate in the Delphi

process.

3.5.5. Data collection Procedure

3.5.5.1. Round one
The questionnaire was sent via email when the invitation to participate was received with a positive

response. Demographic data for the expert panel was gathered using multiple-choice questions
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(MCQs). The first questionnaire mostly included open-ended questions to let participants express
their ideas without being given any leading information. This method reduces response bias (Choi
and Pak, 2005). Respondents were asked three main questions in this round. Firstly, they were asked
to list and provide examples of all the dosage variables they consider important when prescribing
low-impact cardiovascular and strength/resistance exercises for the management of excess weight
among postmenopausal women. Secondly, participants were asked to list and provide examples of
exercise prescription variables other than dosage they consider important when prescribing exercises
(low-impact cardiovascular and strength/resistance exercises). Finally, participants were also
questioned to indicate patient (postmenopausal women) and other factors they consider important
that may change the exercise variables they identified. Participants were also allowed to provide
comments. Responses to open-ended questions in the first questionnaire were analysed thematically
to provide a qualitative summary. Three researchers were involved in this process to ensure the
validity and consistency of the approach. Themes identified from participant responses then were
translated into application statements. The development of the second questionnaire utilized these

statements.

3.5.5.2. Round two

All respondents who participated in the first round of the survey were invited to participate in the
second iteration. Based on themes found in responses to the first questionnaire, the second survey
was developed. A 5-point Likert response scale was used to determine the level of agreement
(“strongly agree,” “agree,” “undecided” “disagree,” and “strongly disagree). The consensus was
determined when panel members strongly agreed or agreed with an item. If the percentage of
agreement was less than 60% to a question, however, it was concluded that a consensus had not been
reached. Open-ended questions also were provided to ensure participants were able to express any

further thoughts or opinions.
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3.5.5.3. Round three

In this round, any questions that did not reach consensus during the second round were removed in
the final round. Participants were asked to view the results in round two and confirm the answer to
the same question. Each item that achieved 80% or greater of expert votes was considered important
for the exercise program. Additional themes identified in open-ended questions in the second round
were included to ensure a thorough exploration of participant opinions.

3.5.6. Outcome measure

The study process consisted of three Delphi rounds among international and local experts.
Participants were recruited via purposive sampling based on their interests and knowledge. The
content of the exercise program was developed based on literature review findings and three previous
studies that were undertaken. In round 1, answers to open-ended questions were analysed
thematically and translated into statements. In round 2, experts rated their level of agreement on
application questions using a 5-point Likert scale and provided comments. The consensus was
considered reached if at least 60% of the panel strongly agree/disagree that an item should be
included or excluded. In round 3, participants viewed the results in round 2 and confirm the answer

to the same question. The consensus was set at 80%.

3.5.7. Data Analysis

Descriptive statistics were used to determine the frequency of each response. To determine the status
of the agreement, the frequencies of “strongly agree” and “agree” were combined.

Responses to open-ended questions were summarized qualitatively using thematic analysis. The
number of identified themes was noted, and these themes were used to generate questions for

subsequent rounds.
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3.6. Study 4: Randomised controlled trial

3.6.1. Aim
The aim of this study was to test the effectiveness of a culturally adapted exercise-based programme

for weight loss in Ghanaian postmenopausal women with excess weight.

3.6.2. Study design
A single-blind randomized controlled trial in which participants randomly received 12 weeks of

culturally-adapted exercise programme.

3.6.3. Sampling and population

Participants within the Bono-East regional capital, Techiman were recruited through local
advertisements in the markets, churches, mosques and community. An announcement was made in
the women’s association, churches and mosque meetings one week before the recruitment while the
queen mothers (tubers, fish, second-hand cloth) in the markets announced the study to the women
through information centers three days before recruitment. Postmenopausal women were enrolled
based on the following criteria: 1) BMI >25 kg/m? 2) age 48— 70 years, 3) postmenopausal status (no
menses for .1 year), 4) not engaged in weight management programs and sedentary lifestyle (15 min
exercise 2 times/week and not adherent to the WHO physical activity recommendation). Participants
were excluded if they had a medical condition that might be adversely affected by increasing their
physical activity, as determined by the physical activity readiness questionnaire (PAR-Q) (Lawton
et al., 2008). Three researchers who were trained by the principal investigator carried out the
recruitment process. A total of 1002 women were initially screened from ten (10) different study
sites (churches, women’s organizations, markets, mosques and the communities) (Figure 3.1). Of

those women, 301 were medically screened and underwent an exercise test (step tests) to determine
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their aerobic fitness on each study site. Out of the population of 301, 226 were enrolled on the study

and randomized into the control and intervention.

3.6.4. Outcome measure

At baseline and after 12 weeks of intervention, participants’ anthropometrics and body composition
were obtained. Height was determined by a stadiometer (Ghaziabad, Scorpia India Medicare Pvt.
Ltd. | ID: 4076377262) and an Omron Body Composition Monitor with Scale (Omron BF-511 T —
rozbaleno) was used to measure weight, skeletal muscle mass, visceral fat area body fat percentage
as well as BMI while the participants wore light clothes and no shoes. With the participant in a
standing position (with feet together), an inelastic tape was used to measure waist and hip
circumference (to the nearest 0.1 cm) as the smallest girth around the waist and the region of
maximum girth around the buttocks— (the trochanteric region) for hip circumference (McArdle and
Jackson, 2000). The waist-hip ratio (WHR) and waist-to-height ratio (WHtR) were determined. All

these parameters were measured pre-and post-intervention.

3.6.5. Data collection procedure

Participants who have excess weight were randomized to exercise and control group using blocks of
4, 8 and 12 chosen with equal probability. We maintained allocation concealment in the study until
after we obtained written consent, demographics and completed baseline measures. Following
baseline measurement, several opaque envelopes containing the allocated group (exercise or control)
were opened sequentially and showed the allocation to the participant. Consort guidelines of
reporting were used for the study as shown in figure 3.1. Anthropometrics (BMI, WHR, WHtR WC,
HC and body weight) and body composition (body fat, visceral fat, muscle mass) were determined

pre and post-the 12-week intervention.
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Assessed for eligibility (n=
1002)

Randomized (n= 226)

Allocation
\ 4
Allocated to the intervention group
(n=113) Allocated to control group (n=113)
A 4 \ 4
12 weeks Follow-Up 12 weeks

Figure 3. 2: Outline of the flow diagram
3.6.6. Data analysis
Baseline characteristics were reported as means + SD or as percentages of the study groups. An
independent t-test was used to compare the baseline anthropometric and body composition measures
between the intervention and control groups. Additionally, we performed stratified analyses to
investigate variations in body composition and anthropometric changes within the exercise group
(overweight vs. obese women) classified by baseline age (48-58 and 58+) using a repeated-measures

linear mixed model. Statistical analyses were performed using SPSS software, version 26.
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3.7. Conclusion

This chapter explains the study design, outcome measures and the instruments used in collecting

information. Method for data analysis, and methodology used for data collection in each phase of the

study were outlined.
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4. CHAPTER FOUR: PREVALENCE OF EXCESS WEIGHT AND ASSOCIATED
SOCIO-DEMOGRAPHIC FACTORS
4.1. Manuscript details
Chapter four is presented as a manuscript structured according to the journal guideline African
Journal of Primary Health Care & Family Medicine where it was accepted for publication (In press).
The paper aimed to identify the prevalence of excess weight and associated socio-demographic
factors. The paper was submitted to the African Journal of Primary Health Care & Family Medicine
and has been accepted for publication. In conducting this study, we aimed to better understand the
epidemiology of excess weight in postmenopausal women and the associated socio-demographic
factors in the Ghanaian context. The findings of the study informed the development of a tailored

exercise-based management programme (Chapter 7).

The manuscript's title is “Prevalence of excess weight and associated socio-demographic factors
among postmenopausal women: a population-based study in Bono East (Techiman) region of

Ghana”.
Journal: African Journal of Primary Health Care & Family Medicine

Authors: Isaac Mensah Bonsu!, Corlia Brandt!, Adedayo Tunde Ajidahun ! Monday Omoniyi

Moses? , Hellen Myezwa?

1. School of Therapeutic Sciences, Department of Physiotherapy, University of The Witwatersrand,

Johannesburg, South Africa

2. College of Health Sciences, Faculty of Allied Health Sciences, Department of Physiotherapy and

Sports Science, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana

DHET accredited

43



Impact factor: 1.5

ISSN: 20712936, 20712928

4.2. Details of the author's contribution

The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b) was used to outline the authors'

contribution to the study. The full explanation of the terms is in Appendix H.

Table 4: 1: Details of the author's contribution

Mensah Bonsu | Myezwa Brandt | Ajidahun | Monday
Conceptualization N N N N
Method N N N J N
Resources N N
Manuscript writing draft N
Manuscript writing review and editing | v v v v N
Supervision N N J N

4.3. Copyright and permission

This paper was published by the African Journal of Primary Health Care & Family Medicine (Open

access). According to the Creative Commons Attribution License, authors can grant permission to

use the article as long as the authors are acknowledged and the article style and information is

maintained.

4.4. Published article: ‘Prevalence of excess weight and associated socio-demographic factors

among postmenopausal women: A population-based study in Ghana

44




African Journal of Primary Health Care & Family Medicine
ISSN: (Online) 2071-2936, (Print) 2071-2928

e AOSIS

Page 1 of 7 . Original Research

Prevalence of excess weight and associated
socio-demographic factors among postmenopausal
women: A population-based study in Ghana

Authors:

Isaac Mensah Bonsu' ®
Corlia Brandt! ©
Adedayo T. Ajidahun' @
Monday O. Moses? ®
Hellen Myezwa' ®

Affiliations:

!Department of Physiotherapy,
School of Therapeutic
Sciences, University of the
Witwatersrand, Johannesburg,
South Africa

2Department of Physiotherapy
and Sports Science, College of
Health Sciences, Faculty of
Allied Health Sciences, Kwame
Nkrumah University of
Science and Technology,
Kumasi, Ghana

Corresponding author:
Isaac Mensah Bonsu,
piceabc@yahoo.com

Dates:

Received: 08 Aug. 2022
Accepted: 04 Jan. 2023
Published: 09 Mar. 2023

How to cite this article:
Mensah Bonsu |, Brandt C,
Ajidahun AT, Moses MO,
Myezwa H. Prevalence of
excess weight and associated
socio-demographic factors
among postmenopausal
women: A population-based
study in Ghana. AfrJ Prm
Health Care Fam Med.
2023;15(1), a3781.
https://doi.org/10.4102/
phcfm.v15i1.3781

Copyright:

© 2023. The Authors.
Licensee: AOSIS. This work
is licensed under the
Creative Commons
Attribution License.

Read online:

Scan this QR
code with your
smart phone or
mobile device
to read online.

CrossMark

Background: Excess weight (obesity and overweight) is a pervasive condition that is
considered a global epidemic and a threat to public health. Furthermore, numerous changes
in fat deposits occur with the advent of menopause, leading to a change in the distribution
of body fat. Knowledge of sociodemographic factors and prevalence can inform the
effective management of these women.

Aim: This study aimed to investigate the prevalence of excess weight among postmenopausal
women in Ghana’s Bono East (Techiman) region.

Setting: This study was conducted in Bono East regional capital, Techiman, Ghana.

Methods: This is a cross-sectional study conducted over 5 months at Bono East regional
capital, Techiman in Ghana. Anthropometric parameters such as body mass index (BMI),
waist-to-hip ratio (WHR) and waist-to-height ratio (WHtR) were obtained using physical
measurements while socio-demographic data were gathered using questionnaires. Data
analysis was performed using IBM SPSS 25.

Results: The mean age of the 378 women who participated in the study was 60.09 + 6.24
years. Body mass index, WHtR and WHR indicated excess weight of 73.2%, 91.8% and 91.0%,
respectively. Education and ethnicity were predictors of excess weight (WHR). Women of
the Ga tribe with high school education have 4.7- and 8.6-times increased odds of having
excess weight.

Conclusions: There are higher prevalence rates of excess weight (obesity and overweight)
among postmenopausal women using BMI, WHtR and WHR. Education and ethnicity are
predictors of excess weight.

Contribution: The study’s findings can be used to develop interventions that focus on
addressing excess weight in postmenopausal women within the Ghanaian context.

Keywords: desirable weight; body mass index; obesity; postmenopausal; waist-to-height
ratio; waist-to-hip ratio; prevalence.

Introduction

One of the major factors of poor health is excess weight (obesity and overweight),! exceeding
other causes such as undernutrition and infectious diseases.? Obesity has been more
widespread over the world in the last 50 years,® and the incidence of excess body weight
among women has reached epidemic proportions.* The onset of menopause in middle age is
linked to an increased tendency to gain weight.>® It is projected that middle-aged (40-59)
women have a greater obesity rate, (42.1%) than women aged 20-39 (34.4%).” In Ghana, a
survey by Agbeko and Akwasi® found that the rates of excess weight were shown to be
positively linked with age and ranged from 14% for women aged 15-24 to 43% for persons
aged 35—44 years old.

Excess weight is the outcome of a complex interaction of different genetic factors derived from a
person’s eating behaviours, energy expenditure factors and physical activity.> Also, with the
onset of menopause, multiple changes in fat deposition occur, resulting in a shift in body fat
distribution. Oestrogen deficiency has a deleterious influence on fat metabolism, resulting in
abdominal obesity.”* Weight gain in menopause is intimately linked to age, lifestyle and
behavioural variables such as physical inactivity and an increase in food consumption.?

http://www.phcfm.org . Open Access
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Obesity is a key public health problem that significantly raises
the risk of osteoarthritis, cardiovascular disease, dementia and
several cancers among other diseases, thereby contributing to
a decline in both quality of life and life expectancy." Obesity is
also associated with unemployment, social disadvantages and
decreased socioeconomic production, putting the economy
under pressure.® Several studies have tried to interpret the
factors related to weight gain during menopause,*** but few
population-based studies have examined the demographical
factors associated with the prevalence of obesity and
overweight in postmenopausal women, particularly in sub-
Saharan African countries such as Ghana.

Multiple measures are required to decrease the burden of
excess weight, including individual interventions as well as
changes in the society and environment.!* As a result, gaining
a better understanding of regional disparities in obesity
prevalence and trends could aid in identifying societal causes
of obesity and advising on the most viable intervention
techniques. Given this, the study sought to investigate the
prevalence of excess weight among postmenopausal women
in Ghana’s Bono East (Techiman) region, as well as the socio-
demographic factors that influence it.

Research methods and design
Study site and design

A 5-month cross-sectional study was undertaken in Ghana'’s
Bono East regional capital, Techiman, from October 2019 to
February 2020.

Study population and sampling strategy

The population consisted of three geopolitical zones in Ghana:
northern, middle and southern. Sequentially, a zone, region and
district were selected by simple random sampling. The study
participants were recruited via public invitation (such as
information centres and announcements at churches and
mosques). Women'’s fellowships, women’s groups, churches
and mosques were randomly selected throughout the district.
Participants who responded to the invitations were recruited
from their households, churches, mosques and communities.
Using Ghana’s 2010 population and housing census, the sample
frame consisted of postmenopausal women aged 45 and older."
Using the sample size formula for cross-sectional studies in
an unknown population, a sample size of 358 was estimated.'®
The final sample size was 393 including a 10% fall-out rate. The
figure was derived from the rate of obesity among Ghanaian
postmenopausal women (37.1%, p = 0.37),”” with a margin of
error of 0.05 and a confidence interval of 95%. The sample size
formula for cross-sectional studies was:

7\2
(2) P(1-P) [Eqn 1]
dn2
Criteria for inclusion and exclusion

The study included postmenopausal Ghanaian women
over the age of 45 who were not on any weight-loss therapy
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and did not have any physical or mental disabilities.
Women who are not Ghanaian and had not resided in
Ghana for the previous three years before the study were
not eligible.

Data collection

Questionnaire

The self-developed questionnaire obtained demographic
information such as age, educational background, ethnic
origin, marital status, parity and religion. Information
regarding participants’ last menstrual period was also
obtained (Table 1). The last menstrual period was defined
as the final menstrual period and is confirmed when a
participant has not had her period for 12 consecutive
months.

Measurement of weight, height and body mass index
measurement

An analogue balance stadiometer (SECA 285) was used to
assess body weight and height (to the nearest 0.5 kg and
0.5cm, respectively). The participants’ posture was
measured to ensure that essential postural points were
constantly positioned, such as the feet being together, knees
touching, buttocks, scapulae and head in contact with the

TABLE 1: Demographic characteristics of the participants (N = 378).

Demographics Mean s.d. n %

Age in years 60.09 6.24

‘tAge group (years),

N =369

<50 - - 24 6.5

51-60 - - 180 48.8
61-70 - - 150 40.7
>70 - - 15 4.2

‘tReligion, N = 368

Christian - - 192 52.2
Muslim - - 151 41

Others - - 25 6.8
tMarital status, N = 369

Married - - 130 35.2
Widowed - - 153 41.5
Single - - 34 9.2

Divorced - - 52 14.1
‘tEthnic origin, N = 366

Northern people - - 137 37.4
Akan people - - 148 40.4
Ga people - - 42 11.5
Voltarian people - - 34 9.3

Others - - 5 1.4
‘tEducational background, N =363

Primary - - 155 42.7
High school - - 97 26.7
Tertiary - - 68 18.8
Others - - 43 11.8
fParity, N =292

<3 - - 41 14

4-7 = = 174 59.6
>7 - - 77 26.4

s.d., standard deviation.
+, Missing data.
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vertical backboard, the back against the board and heels at
the base of the vertical board. The arms of the participant
hang freely by the sides of the trunk with palms towards the
thighs. The ratio of body weight to height squared was
used to calculate body mass index (BMI). Using the World
Health Organization (WHO) criteria, BMI < 18.5 kg/m?
underweight; BMI 18.5 kg/m?-24.9 kg/m? normal weight;
BMI 25.0 kg/m?-29.9 kg/m? overweight; and > 30.0 kg/m?
obese.’® Excess weight was defined as a participant with a
BMI > 25.0 kg/m?.

Measurement of waist circumference, hip circumference,
waist-to-hip ratio and waist-to-height ratio

With the participant in a standing position (with feet
together), the inelastic tape was used to measure waist and
hip circumference (to the nearest 0.1 cm) as the smallest girth
around the waist and the region of maximum girth around
thebuttocks—(the trochanteric region) for hip circumference."
The waist-hip ratio (Eqn 2) and the waist-to-height ratio
(WHtR) (Eqn 1) were determined using the waist-to-hip
circumference equations:

Waist circumference (cm) [Eqn 2]
qn

Waist-to-hip ratio = ———
Hip circumference (cm)

Waist circumference (cm)

Waist-to-height ratio = [Eqn 3]

Height circumference (cm)

Waist circumference (WC) >88 cm and waist-to-hip ratio
(WHR) > 0.8% were used to indicate abdominal obesity
(WHR), while WHtR was defined as normal: < 04,
overweight: 0.4-0.5, obese: 0.5-0.6 and morbidly obese:
> 0.6.212

Data analysis

Microsoft Excel was used to enter and clean the data, then it
was exported to IBM SPSS (version 25.0) for analysis. In
order to minimize measurement inconsistencies, the authors
double-checked the data that were captured on an Excel
spreadsheet. The descriptive statistics included frequencies,
percentages, means and standard deviation to summarize
all variables. The K-test was used to determine the
differences between proportions. Multivariate logistic
regression with the Enter method was used to assess the
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association between demographics and the various indexes
of weight gain. The dependent variable was obesity, and the
independent variables were socio-demographic and clinical
characteristics. The multivariate logistic regression model
was adjusted for age. Statistical significance was set at
p < 0.05 for all comparisons. Missing data were treated as
missing.

Ethical considerations

Ethical approval for this study was obtained from the Human
Research Ethics Committee at the University of the
Witwatersrand, South Africa (Ref no. M190467). In Ghana,
permission was also obtained from the Committee on Human
Research, Publication and Ethics of Kwame Nkrumah
University of Science and Technology, Kumasi (Ref No.
596/19).

Results

A total of 378 postmenopausal women who participated in
this study ranged in age from 45 to 80 years old, with a mean
age of 60.09 + 6.24 years.

Prevalence of excess weight among participants

Excess weight is described as overweight and obese on all
three indices (BMI, WHR and WHItR), whereas desirable
weight is defined as those with normal body weight using all
three indices. Using the WHO cut-offs of excess weight as a
reference, 37.8% of the participants were obese, 35.4%
overweight, 22.8% had normal weight and 4.0% were
underweight (Figure 1a). Figure 1b shows that 70.1% of the
participants were obese, while 8.2% had a normal WHIR.
According to the WHR, 82.0% were obese, and 9.0% were
overweight (Figure 1c).

Although there was no significant difference (p = 0.999)
between the proportion of study participants with a
desirable weight for WHtR and WHR, the BMI, WHtR and
WHR findings revealed that 26.8%, 8.2% and 9.0% of the
sample had a desirable weight (Figure 2a). The distribution
of study participants with desirable weight categorized
by BMI was significantly higher than that of WHitR
(» = 0.0031) and WHR (p = 0.0063). Results indicated that
73.2%, 91.8% and 91.0% of the participants had excess

a b <
40 - 35.4 37.8 80 70.1 100
_ 82
g 304 g 60 9 80
8 22.8 b 8 60
c c c
S 20 S 40 S
L L 2 40
g 10 2 20 g
7 4.0 8.2 20 9
=== o [T oL MM
T T T T T T T
Underweight  Normal Overweight Obese Normal Overweight Obese Normal Overweight Obese
BMI categories WHtR categories WHR categories

FIGURE 1: Prevalence of excess weight among study participants stratified by (a) body mass index categories, (b) waist-to-height ratio categories (c) waist-to-hip ratio

categories.
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p=0.0063

p=0.0031

p=0.0999

Frequency (%)

BMI WHtR

Desirable weight

p=0.3425

p=0.2932 p=0.999

100

Frequency (%)

BMI WHtR

Excess weight

FIGURE 2: Distribution of body mass index, waist-to-height ratio and waist-to-
hip ratio by desirable (A) and excess weight (B).

weight using BMI, WHtR and WHR, respectively, and
there was no substantial difference in excess weight among
the anthropometric indices (BMI, WHtR or WHR)
measured (Figure 2b).

Table 2 shows a multivariate binary logistic regression
analysis of socio-demographic factors for the odds ratio of
developing obesity among study participants. Postmenopausal
women of the Ga tribe compared with the northern tribe had
4.7 times increased odds of obesity characterized by the
WHR criterion. Also, postmenopausal women who were
high school graduates compared with those who only had
primary school education, had 8.6 times increased odds of
being obese characterized by the WHR criterion. Conversely,
participants who have given birth 4-7 times were at 20%
decreased odds of obesity. Age group, marital status and
postmenopausal stage were independent factors that were
not associated with excess weight.

Discussion

Using BMI, WHtR and WHR, the study found a high
prevalence rate of excess weight among the participants of
73.2%, 91.8% and 91.0%, respectively. The stratified study
participants using the anthropometric indices (BMI, WHtR
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TABLE 2: Multivariate binary logistic regression analysis, indicating the odds
ratio for demographic risk factors for obesity among study participants.

BMiI-obesity WHR-obesity WHtR-obesity
aOR 95%ClI aOR 95%ClI aOR 95%Cl

Demographics

Age group (years)

<50 1 1 - 1 -
51-60 0.4 0.1-2.0 - - 0.6 0.1-3.3
61-70 0.3 0.1-1.9 - - 0.5 0.1-3.3
>70 - - 0.8 0.2-1.6 0.2 0.0-7.2
Religion

Christian 1 - 1 - 1 -
Muslim 1.8 0.8-4.3 0.9 0.2-3.0 1.1 0.5-2.7
Others - - 0.2 0.0-1.7 1.1 0.2-6.9
Marital

Married 1 - 1 - 1 -
Widow 1.1 0.4-2.8 1.1 0.3-3.7 1.4 0.6-3.4
Single 1.1 0.2-5.0 3.5 0.4-32.7 0.7 0.2-2.9
Divorced 2.3 0.7-7.5 2.5 0.4-15.5 2.7 0.7-10.7
Ethnic origin

Northern people 1 - 1 - 1 -
Akan people 1.4 0.6-3.6 0.1 0.0-0.7 3.2 1.2-8.51
Ga people 3.1 0.8-12.4 4.7 1.1-20.6* 2.0 0.5-7.9
Voltarian people 1.0 0.2-4.6 0.6 0.1-4.4 1.2 0.3-4.8
Others - - - - - -
Educational background

Primary 1 ° 1 ° 1 -
High school 0.8 0.3-1.8 8.6 2.0-36.9* 1.3 0.5-3.2
Tertiary 0.4 0.1-1.3 1.0 0.3-2.7 1.8 0.5-6.1
Others 0.1 0.0-0.6 1.9 0.4-8.9 1.2 0.4-4.0
Gravidity

<3 1 - 1 - 1 -
4-7 0.8 0.3-2.0 0.2 0.0-0.9 0.8 0.3-2.2
>7 1.5 0.4-5.5 0.5 0.1-3.5 1.9 0.5-7.7
Postmenopausal stage (years)

<5 1 - 1 - 1 -
6-10 1.0 0.4-2.4 0.7 0.2-2.4 0.8 0.3-2.0
11-15 0.9 0.2-5.1 0.5 0.1-3.2 0.9 0.2-5.2
>15 4.0 0.3-61.0 0.2 0-4.4 1.5 0.1-23.1

aOR, age adjusted odds ratio; Cl, confidence interval; BMI, body mass index; WHR, waist-to-
hip ratio; WHtR, waist-to-height ratio.

Prevalence of excess weight.

*p < 0.05 = statistically significant.

or WHR) showed no significant differences. Postmenopausal
women of the Ga tribe compared with the northern tribe
had 4.7 times increased odds of excess weight indicated by
WHR criterion. Women from the northern tribe are known
to engage in non-mechanized farming, which is the major
occupation compared with the other ethnic groups. Again,
cultural settings in the northern tribe are such that women
are mostly responsible for all household activities such as
washing, cooking sweeping and these are forms of physical
activities that prevent excess weight to thrive. Women
from this tribe are mostly stout, which shows an inverse
BMI-height association.”? In addition, the standard of
living of most people from the north is low; they eat what
they grow. Their diet is free from chunks of canned, junk
and fatty foods, which are a major contributor to excess
weight.

Furthermore, participants who were high school graduates
compared with primary school had 8.6 times increased
odds of being obese indicated by the WHR criterion.
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Conversely, participants who have given birth 4-7 times
had 20% decreased odds of excess weight. Age group,
religion, marital status and postmenopausal stage were
not independent factors associated with excess weight.

The postmenopausal stage (years) was not significantly
associated with excess weight among participants. Menopause
is often a source of anxiety for women.* One of the most
significant is the dread of gaining weight.® Obesity and
metabolic syndrome are three times more common in women
throughout this stage of their lives than they are before
menopause.”® The body composition of postmenopausal
women alters to more fat and less muscle, which slows the
rate at which the body metabolizes biomolecules.” The
changes in body composition are associated with weight gain,
particularly around the abdominal region, which contributes
to metabolic abnormalities and a higher prevalence of
metabolic syndrome.?”

Weight gain was found to be prevalent among participants.
According to the BMI, 37.8% of the participants were obese,
followed by overweight (35.4%), normal (22.8%) and
underweight (4.0%). Gravena and Brischiliari® found a
similar prevalence rate of obesity (35.5%) in postmenopausal
Brazilian women using BMI in their investigation of excess
weight and abdominal obesity. Abdominal obesity (63.3%)
was observed in the same study using WC.?® However, they
reported a greater prevalence rate of overweight (72.6%) than
this study, which could be because of the age difference,
because the mean age was 58.7 + 5.7 years compared with
60.09 + 6.24 years for this study.

The natural history of the menopausal transition was
explored by the Study of Women'’s Health Across the Nation
(SWAN), which found that WC increased with age and
accelerated after menopause.” According to Stevens and
Katz®® WC and WHR are controlled by body weight, body
composition and fat distribution and have relationships and
increase with age. This could be because of hormonal and
behavioural factors in their bodies, both of which contribute
to their excessive weight gain.*!’

According to WHR findings, 82.0% were obese, 9.0% were
overweight and 9.0% were normal. Also, 70.1% were obese
and 8.2% were normal according to the WHtR. This trend
is evident in similar populations elsewhere,® which
established 5.6% overweight and 93.5% obese according
to WHR among postmenopausal Ghanaian women.
Furthermore, using the WHtR, 19.8% of women in Arthur
et al.’s study were normal, while 83.2% were obese.*
Although Kow Nanse Arthur et al.*! reported greater
prevalence rates than this study, there is positive
congruence between the two investigations, suggesting
that WHR may be a suitable anthropometric indicator for
assessing obesity in women.*2

In addition, Kissebah and Krakowah found that WHR
presents significant indices of abdominal fat accumulation
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and has a better link with a higher risk of diseases than BMI
alone.® The WHO acknowledges that BMI can be used to
estimate the prevalence of obesity in a population, but it does
not account for the wide range of body fat distribution.*

There was no significant difference in proportions for WHtR
and WHR with a desirable weight gain, which was an
interesting finding. Waist-to-height ratio and WHR, on the
other hand, had a much larger distribution among study
participants with a desirable weight based on their BMI than
WHtR and WHR. Body mass index, WHtR and WHR
recorded percentages of excess weight of 73.2%, 91.8% and
91.0%, respectively, among the general study participants,
and there was no significant difference among the
stratified study participants. Al-Safi and Polotsky*® observed
considerably high excess weight gain in most postmenopausal
women, which is not similar to the higher proportion of BMI,
WHItR and WHR in this study.

Excess weight prevalence rates in this study differed from
those in previous studies, which could be attributable to age
variations. The average age of the participants in this study
was 60.09 + 6.24 years, which was slightly higher than the
average age (57.25 + 0.80) of participants in the study
conducted by Kow Nanse Arthur et al.* The increases in WC
with age, particularly during the postmenopausal stage,
were because of weight gain, although WC increases have
also been documented in the absence of weight gain.’%
Participants aged < 50 had a higher probability of being obese
in all anthropometric parameters, although not substantially
higher than other age groups.

Study participants who acquired high school education
compared with primary school had 8.6 times increased odds of
being obese, as characterized by WHR criterion. Changing
nutritional trends and exposure to Western lifestyles might be
contributing factors to these trends, which have health
complications. Examples could include following a Western
diet, a sedentary lifestyle and physical inactivity. The finding of
this study is consistent with a survey conducted by Ziraba et
al.®® which revealed that women with secondary or higher
education were 60% more likely to gain excess weight
(overweight or obese) compared with a similar population with
no education (p < 0.01). Ofori-Asenso® substantiate the claim
that, when compared with less educated and illiterate people,
Ghanaians with tertiary education have the highest prevalence
of obesity. This may conclude the idea that larger body sizes
may besensitive and affluence in many Ghanaian communities';
nevertheless, it may also affirm the fact that increasing affluence
may be associated with an increase in larger portion sizes.”

The WHR revealed that postmenopausal Ga women were
more likely to be obese. This could be driven by the societal
acceptability of weight gain in women in this tribe. The earlier
study of women’s perceptions and experiences of body weight
in the Ga East District by Aryeetey* described weight gain as
socially admired and presentable, and it is expected when
individuals or families experience improved livelihoods.
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Again, most women from the Ga tribe are traders and they
have access to unlimited food resources in the market that
are energy dense with a consequent reduction in energy
expenditure.* Polygamous marriage is accepted among the
Ga tribe. As a result of this, women who find themselves in
this marriage mostly exhibit to their co-wives their
comfortability and happiness in the marriage by being fat to
demonstrate that the husband is taking good care of them.*?
This could be contributing to the tribe’s growing excess weight
gain pandemic.This finding is consistent with the outcomes of
a study by Ofori-Asenso,” which found that overweight and
obesity are prevalent in Greater Accra, which largely has Ga
tribe as inhabitants and the variations in excess weight
prevalence among the ethnic groups are thought to mostly
reflect differences in social behaviours including meal
preparation, work patterns and perception of body size.

Although the results of this study are comparable to those of
prior investigations, the cross-sectional design prevents
causality from being established. The lack of evaluation of
the participants” nutritional status as part of the factors of
nutritional state in older age* could be a study limitation. As
the anthropometric measurements were limited to women
who had lived in Ghana for the previous 3 years, the
female population included in this study may not be typical
of the postmenopausal women population.

Conclusion

Excess weight was common among postmenopausal
Ghanaian women in this study. These results may have
important implications for women’s health because excess
weight can lead to a risk of chronic diseases, higher
healthcare costs, and a reduction in quality of life and
overall well-being. However, factors that influence excess
weight, including social influences, lifestyle, and levels of
physical activity, should be studied and evaluated.
Furthermore, it will be useful to explore weight management
practices among postmenopausal women. Exploring
indigenous practices may be useful for the future
management of weight gain.

Contributions to research

This study confirms a high prevalence of postmenopausal
women with excess weight using BMI, WHtR and WHR.
The higher prevalence of excess weight based on BMI, WHR
and WtHR is associated with vascular and metabolic risk
and this reinforces the importance of strategies to address
overweight and obesity issues to prevent complications.
Postmenopausal women from the Ga tribe and high school
graduates have a higher chance of being overweight or
obese characterized by WHR criterion. This study found
that the prevalences of excess weight were higher for
postmenopausal women who had four to seven children.
Future research should focus on developing intervention
programmes for postmenopausal women to lose body
weight and improve health.
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4.4. Summary of chapter

This chapter described the prevalence of excess weight and associated socio-demographic factors in
Ghanaian postmenopausal women. We found a high prevalence of excess weight using BMI (73.2%),
WHIR (91.8%) and WHR (91.0%). The results showed that education and ethnicity are predictors of
excess weight. These findings point to the need for an appropriate intervention program to manage

excess weight in postmenopausal women in the Ghanaian context.

The next chapter will present the levels of physical activity, lifestyles and sociocultural factors of

postmenopausal women with excess weight in Ghana.
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5. CHAPTER FIVE: PHYSICAL ACTIVITY, LIFESTYLE, SOCIOCULTURAL
FACTORS AND PREVALENCE OF EXCESS WEIGHT GAIN AMONG
POSTMENOPAUSAL WOMEN; A CROSS-SECTIONAL STUDY
5.1. Manuscript details
Chapter five is presented as a manuscript structured according to the journal of Women’s Health.
The paper aims to determine physical activity, lifestyle, sociocultural factors and the prevalence of
excess weight gain among postmenopausal women. The key finding was that the cultural perception

of beauty influences Ghanaian postmenopausal women’s physical activity level and dietary habits.

The manuscript's title is “Physical activity, lifestyle, sociocultural factors and prevalence of excess
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5.2. Details of the author's contribution

The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b) was used to outline the authors'

contribution to the study. The full explanation of the terms is in Appendix H.

Table 5: 1: Details of the author's contribution

Mensah Bonsu | Myezwa Brandt | Ajidahun | Monday
Conceptualization N N N N
Method N N N J \/
Resources \ \/
Manuscript writing draft \
Manuscript writing review and editing | v V N N N
Supervision \ N N J
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5.3. Abstract
Background: The present study assessed the physical activity, lifestyle and sociocultural levels-
associated prevalence of excess weight (overweight and obesity) among postmenopausal women

(PW) in Bono East (Techiman) region, Ghana

Method: This was a cross-sectional study conducted at Bono-East regional capital, Techiman in
Ghana over five months. Self-administered questionnaires were used to obtain socio-demographic
data, physical activity, lifestyle, and sociocultural associated prevalence of excess weight.
Anthropometric indices including [(body mass index (BMI), waist-to—height ratio (WHtR), and

waist-to-hip ratio (WHR)]) were assessed.

Results: The mean age of study participants was 60.09+6.24 years. A total of 378 postmenopausal
women were recruited. When reporting prevalence, obesity and being overweight were
distinguished. Using the anthropometric parameters (BMI, WHtR, and WHR) as measured for being
overweight, the prevalent rates were 35.7%, 21.7%, and 9.0% respectively. Also, when using obesity,
the prevalence rate was 37.8%, 70.1%, and 82.0% using BMI, WHtR, and WHR respectively. Over
55 (55.2%) of the study participants engaged in moderate physical activities, 23.1% were low and
21.7% with high physical activities. Housewives and unemployed participants are shown to have a
higher risk of gaining weight (obese) especially when assessed with WHR and WHtR. Most
participants responded that cultural beliefs prevent them from losing weight. Most participants had

a poor attitude towards their eating habits.

Conclusion: According to the findings, postmenopausal Ghanaian women showed a high level of
obesity and a moderate level of being overweight. The cultural perception of beauty influences

Ghanaian postmenopausal women’s physical activity level and dietary habits.
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5.4. Introduction

Menopause is a cycle that happens spontaneously or is medically induced in women to mark the end
of their ability to reproduce [1]. In comparison to medically induced menopause, natural menopause
is a progressive cycle with permanent cessation of menstruation which is determined 12 months after
the last menstrual period, which occurs in most women between 47 and 55 years of age [2]. For
women aged 55 — 65 years, weight gain is one of their major health concerns during this period [3].
Menopause is a time when physical activity decreases and intra-abdominal fat increases [6]. A recent
longitudinal study of African American and white middle-aged women found reduced physical
activity, decreased energy expenditure levels and fat oxidation before and during menopause [7].
The menopause transition is characterized by androidal fat distribution especially during and after
middle age [8]. Fat is redistributed among different fat depots in the body from subcutaneous to

intra-abdominal visceral depots [8], increasing abdominal circumference in adult women [9].

The most important cause of the accumulation of fat is a lack of physical activity, consuming excess
energy-dense foods high in fat, and sociocultural factors such as body image beliefs [10]. The World
Health Organization [11] claims that lack of physical activity, for example, has been recognized as
the fourth major cause of global death, accounting for 27% of diabetes cases, and about 30% of
ischemic heart disease cases. In Ghana, 94 400 (43%) of the total deaths in 2016 were a result of
non-communicable diseases (NCDs) such as cardiovascular diseases (CVDs), diabetes, chronic
obstructive pulmonary diseases (COPDs), and cancers [12]. Many non-communicable diseases,

such as cardiovascular disease and diabetes, have also been linked to sedentary behaviour [13-15].

A study by Rguibi and Belahsen, [16] highlighted the role of sociocultural factors in the maintenance
of traditional values about the desirability of body weight. The same study revealed that most

Saharawi women desired to gain weight during their life because of its association with beauty [16].
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Walker has reported that in African cultures, obesity in women is regarded with far less disfavor than
in industrialized countries and accordingly, there is only a limited incentive for obese African women
to reduce their weight [17]. Gaining body weight at the postmenopausal stage is associated with good
health, wealth and beauty within the Ghanaian cultural context and represents a desirable body image
[18]. It is also reported that in the Tahiti and Nauru Pacific societies, where fattening is associated
with beauty and fertility, the women eat excessive quantities and undertake little activity to increase
fat [19]. Women who become overweight/obese are unlikely to be displeased with their weight status
in a cultural environment that sanctioned large body sizes [20]. These could limit attempts to follow
interventions against excessive fat accumulation. However, in a society where 'plumpness’ is
traditionally valued, understanding the sociocultural associated effect of body size/weight would

inform interventions against obesity as a problem [21].

Numerous studies have assessed excess weight problems solely from a nutrition and health
perspective [22], however, there is a dearth of literature evaluating the holistic multifaceted factors
involving physical activity, lifestyle and socio-cultural influence in weight gain among
postmenopausal women in Ghana. This cross-sectional study aimed to evaluate the physical activity,
lifestyle, sociocultural factors and prevalence of excess weight gain among postmenopausal women

in Ghana.

5.5. Methods and materials
5.5.1. Study site and design
A cross-sectional study was performed to determine the physical activity, lifestyle and sociocultural-
associated prevalence of excess weight among postmenopausal women in Ghana. Data were
collected between October 2019 and February 2020. Anthropometric measurements were performed
on eligible women of selected women organizations and fellowships, mosques, churches, and
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outpatient departments (OPD) of the hospitals at Bono-East regional capital, Techiman in Ghana.
Participation in the study was voluntary and participants also consented by appending their signatures

on the consent forms.

5.5.2. Population, Sampling and sample size

The study population was selected by stratifying the country -Ghana into three geographical zones:
northern, middle and southern zones. Sequentially, a zone, region and district were selected by simple
random sampling. Consecutive convenience sampling was used to select churches, mosques,
hospitals, women’s fellowships and women’s organizations from the district. The study site is the
most diverse and well-populated city in the Bono-East region. Site selection was based on the high
number of participants who matched the study’s selection criteria and the similarities between the
sample and the general population. The sample frame comprised postmenopausal women in the
Bono-East region, aged 45 years or older using the 2010 population and housing census in Ghana
[23]. A sample size of 358 was estimated using the sample size (Formula 1) for cross-sectional
studies in an unknown population [24]. The final sample size was 393 with a 10% fall-out rate
considered. The calculation was based on the prevalence of obesity among post-menopausal women
in Ghana (37.1%, p=0.37), [25] a margin of error set at 0.05 and a 95% confidence interval.

(g)zP(l—P)

Formula 1: Sample size formula for cross-sectional studies: ~—=

5.5.3. Inclusion and exclusion criteria
Based on our predefined criteria, postmenopausal Ghanaian women, aged older than 45 years, not
on any weight management therapy, and not living with any physical or mental disability were

included in the study. Women outside the age bracket, suffering from major illnesses, not Ghanaian
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and not living in Ghana for the past three years were excluded. The women were classified as post-

menopause if they had no menstrual bleeding >1 year

5.5.4. Outcome measures
Self-administered questionnaires included socio-demographics, physical activity, lifestyle and

sociocultural factors.

5.5.5. Physical activity assessment

Physical activity level among participants was assessed through the International Physical Activity
Questionnaire (IPAQ) Short Form. Participants indicate time and the number of days within the
previous seven (7) days they spent walking, doing a moderate-intensity activity and/or doing
vigorous-intensity activities [26]. Globally, this questionnaire is used to evaluate physical activity

(indicated as low moderate and high) over seven days [26].

5.5.5.1. Lifestyle factors

The questionnaire included different questions related to lifestyle, including health-related habits
(alcohol consumption and smoking status), leisure time activity and time spent watching television.
According to smoking status, participants were classified as never smokers, past smokers, or current
smokers. Marital status was categorized as single, married, widowed or divorced. Participants were
asked to describe their lifestyle as very sedentary, sedentary, moderately active, or very active. Seven
(7) specific questions were designed to assess the frequency of certain dietary habits during a usual
week based on 7-day 24-h dietary recalls. The participants were asked to state how often they
consume breakfast, lunch and dinner, water and high-content foods (carbohydrate, protein, fat,
vegetables). The high-content carbohydrate foods in this regard included some examples from

Ghanaian local foods, such as “banku, fufu, kenkey, tuozafi and yam”. The questions covered some
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healthy and unhealthy dietary habits. The beverages were categorized into four levels of intake: fruit

juice, mineral water, soft drink and alcoholic drink.

5.5.5.2. Sociocultural factors

The questions on sociocultural factors were designed to assess how traditional customs and cultural
background influence the body weight of the participants. Social variables including employment
status were assessed. Participants were asked about society’s influences on their body weight and

whether cultural background and beliefs may prevent them from losing weight.

5.5.5.3. Anthropometric measurements

Participants’ body weight and height were determined to the nearest 0.5 kg and 0.5cm respectively
using a Seca weighing scale (Seca weighing scale: Seca gmbh and co. kg; 22,089 Hamburg,
Germany; Model: 8741321009; designed in China) and stadiometer (Ghaziabad, Scorpia India
Medicare Pvt. Ltd. | ID: 4076377262). Body mass index was assessed as the ratio of body weight to
height squared after ensuring standardized method measurement [27]. BMI > 25.0 kg/m”? is
considered excess weight [27]. The waist circumference (WC) was measured based on World Health
Organization guidelines to the nearest 0.1 cm. It was measured between the lower border of the rib
cage and the iliac crest using a non-stretchable fiberglass measuring tape. Participants with a WC 80
cm and above were considered as having abdominal obesity, as defined by the International Diabetus
Federation [28]. To define the waist-to-hip ratio (WHR), WC was divided by the hip circumference,
measured at the widest location of the hips. According to the WHO reference values, results higher
than 0.85 were considered a benchmark for metabolic syndrome [29]. We calculated WHIR by
dividing WC (cm) by the measured height (cm) and WHtR >0.5 is adopted as excess weight [30].
Body mass index (BMI), waist-to-hip ratio (WHR) and waist-to-height ratio (WHtR) were calculated

and categorized according to the WHO reference values [31].
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5.5.6. Data Analysis

Data were analyzed using IBM SPSS (version 25.0). All variables were summarized using
descriptive statistics, namely frequencies, percentages for data in graphic presentations, means, and
standard deviation. Multivariate logistic regression was used to assess the association between
demographic variables and the various indexes of weight gain. Statistical significance was set at p <
0.05 for all comparisons. Missing data were treated as missing.

5.5.7. Ethical clearance

Ethical approval for this study was obtained from the Human Research Ethics Committee at the
University of the Witwatersrand, South Africa (Ref no. M190467). In Ghana, approval was also
obtained from the Committee on Human Research, Publication and Ethics of Kwame Nkrumah
University of Science and Technology, Kumasi (Ref No. 596/19). Participation was voluntary and

written informed consent was obtained from each participant according to the Helsinki declaration.

5.6. Results

The age range of the 393 postmenopausal women enrolled in this study was from 45 to 80 years
with a mean age of 60.09+6.24 years. The highest proportion was in the age band 51-60 years
contributing 48.8% of all participants. The socio-cultural information showed that most of the
participants 45.2%, (n=164) were employed and less than half of the participants (41.6%, n=155)
considered themselves to be overweight. Cultural background and beliefs were considered by 50.8%
(n=188) of the total cohort as preventing them from losing weight. Half of the participants responded

that society views their current weight as attractive. (Table 1).
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Table 5: 2: Demographic and sociocultural characteristics of the participants (N= 393)

Number of respondent,

Demographics n (%)
Age in years, Mean (SD) 60.09(6.24)
*Age group (years), n = 369(%)

<50 24(6.5)
51-60 180(48.8)
61-70 150(40.7)
>70 15(4.2)
*Employment status, n=363(%b0)

Employed 164(45.2)
Retired 67(18.4)
Housewives 24(6.6)
Unemployed 102(28.1)
Others 6(1.7)
*Are you overweight, n =373(%0)

Yes 155(41.6)
No 130(34.8)
Not sure 88(23.6)
*Perception and understanding of overweight, n =365(%b)

Absence of disease 82(22.4)
Presence of disease 159(43.6)
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Not sure 124(34.0)

*In your customs, do you think an overweight woman will be

recognized, n =372(%)

Yes 193(51.9)
No 118(31.7)
Not sure 61(16.4)

*Cultural background and beliefs may prevent me from losing

weight, n =370 (%)

Yes 188(50.8)

No 182(49.2)

*Society’s view and perception of current body weight, n=372(%)

Yes 186(50.0)
No 121(32.5)
Not sure 65(17.5)

Note: missing data (*).

5.6.1. Physical activity

Table 2 shows vigorous activities like heavy lifting, digging, aerobics, and fast bicycling as activities
in which study participants engaged. They often participate in vigorous physical activity from 1 to 2
times per week (mean value of 2.1) for at least 1 to 10 minutes (mean value of 1.3). During the last
7 days, participants responded that they had 1 to 2 days per week of moderate physical activities
(mean value of 1.3) with a duration of 1 to 20 minutes per day (mean value of 1.5). Study participants
walked 1 to 3 days per week (mean value of 2.4) and on a day they spend walking 1 to 20 minutes

per day (mean value of 1.5). Participants spend about 30 to 60 minutes per day sitting on weekdays.
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From figure 2, 55.2% of the study participants engaged in moderate physical activities 23.1% in low-

level activities, and 21.7% in high physical activity.

Table 5: 3: Assessment of physical activity pattern among study participants N (393).

Physical activity Mean (n) SE

Minimum Maximum

Vigorous activities
How often during the last 7 days 2.1

Duration of the activities 1.3

Moderate activities
How often during the last 7 days 1.3

Duration of the activities 15

Time spent walking
Walking/day at least 10 mins 2.4

Duration of walking on a day 1.5

Time spent sitting
Time sitting/day 2.1

Hours spend watching TV 3.3

0.05

0.05

0.03

0.04

0.03

0.04

0.04

0.04

1 3
0 3
0 2
0 3
1 3
0 3
0 3
1 4

SE=Standard Error, * missing data
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Figure 5: 1: Prevalence of physical activity level among study participants

5.6.2. Lifestyle factors
Most of the participants (68.7%) reported eating three times a day (breakfast, lunch and dinner) and
68.3% drink between 1-1.5 liters of water per day (Table 3). Among the total study participants,

59.7% said they typically eat more than they should for about 4-7 days.

Most of the participants 90.9% (n=339) reported never smoked or taken alcohol 69.0% (n=252)
respectively. Most of them 64.1% (n=237) spend their time watching TV and slightly less than half

45.0% (n=163) agreed that they gain weight due to their lifestyle. The results are shown in Table 3.

Table 5: 4: Information on diet and lifestyle among participants

Do you usually eat breakfast, lunch and dinner every day n = 371(%o)

Yes 255(68.7)

No 102(27.5)
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Not sure

14(3.8)

What is your diet pattern, n=368 (%0)

Different every day 126(33.9)
Different only sometimes during a week 130(34.9)
Different only during the weekend days 80(21.5)
Same everyday 36(9.7)
Over the past 7 days, how often do you eat, n =370(%b)

1-3days 137(37.0)
4 -7 days 220(59.5)
Not sure 13(3.5)
Which beverages do you usually drink between meals, n =372(%o)

Mineral water 247(66.4)
Soft drinks 70(18.8)
Alcoholic drinks 28(7.5)
Fruit juice 27(7.3)
Do you take beverages in all your meals, n =371(%o)

All the time 197(530.)
Sometimes 156(42)
Not sure 18(4.9)
Do you drink at least 1-1.5L of water every day, n =372 (%)

Yes 254(68.3)
No 88(23.7)
Not sure 30(8)
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Lifestyle characteristics

Smoking status, n=373(%o)

Never 339(90.9)

Former 24(6.4)

Current 10(2.7)

Alcohol intake, n= (365)

Yes 113(31.0)

No 252(69.0)

Describe your lifestyle, n=370(%)

Very sedentary 28(7.6)

Sedentary 95(25.7)

Moderately active 167(45.1)

Very active 80(21.6)

Hours spent watching TV, n=370(%)

1-2 hours a day 237(64.1)

3-4 hours a day 105(28.4)

5-6 hours a day 28(1.2)

I will never lose weight due to my lifestyle, n=362(%0)

Yes 199(55.0)

No 163(45.0)
TV=Television
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Multivariate binary logistic regression analysis was used to determine the socio-cultural predictors
of obesity (using BMI, WHR, and WHTR) among study participants. Participants who were
employed, housewives, unemployed and other statuses of employment were all at lower risk of BMI-
obesity (i.e. OR <1) compared to the retirees. The unemployed had the highest risks of WHR-obesity
(1.6) and WHtR-obesity (2.4). Participants who considered themselves overweight were at higher
risk for BMI obesity, WHR-obesity and WHtR-obesity compared to those who reported not being
overweight. Participants who stated that their cultural background and beliefs could prevent them
from losing weight were 1.4 times at risk of BMI obesity compared to those who thought otherwise.

Participants with high physical activity generally had higher odds of obesity.

Table 5: 5: Multivariate binary logistic regression analysis, indicating the odds ratio of

sociocultural risk factors for obesity (using BMI, WHR, and WHTR) among study participants

Sociocultural characteristics BMI-Obesity WHR-Obesity WHtR-Obesity

aOR(95%CI) aOR (95%CI) aOR (95%ClI)

Employment status

Employed 1.0(005-2.1)  11(0.4-3.0) 0.8(0.3-2.4)
Retired 1 1 1

Housewives 0.6(0.2-18) - 1.9(0.2 - 17.9)
Unemployed 0.7(0.3-1.7) 1.6(0.5-5.6)  2.4(0.6 - 10.0)
Others 0.6(0.1-3.6) 0.6(0.1-6.4) 0.6(0.1-6.4)

Are you overweight?
Yes 1.9(1.0-3.6) 1.004-28) 1.3(0.4-3.6)

No 1 1 1
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Not sure 0.7(0.3-1.4) 0.5(0.2 - 1.6) 0.7(0.2 - 2.2)
Understanding of overweight
Absence of disease 1 1 1

Presence of Disease 0.6(0.3-1.2) 1.2(04-35) 0.9(0.3-2.6)

Not sure

Are overweight women recognized?

Yes

No

Not sure

Cultural beliefs preventing losing weight

Yes

No

Societal view on your current weight

Attractive

Not attractive

Not sure

Physical activity

Low
Moderate

High

0.9(0.4 - 1.9)

1
1.5(0.8 - 2.9)

1.6(0.8 - 3.4)

1.4(0.8 - 2.5)

1

0.7(0.4 - 1.3)

1

0.3(0.2-0.8) *

1.0(0.5 - 2.1)
1.0(0.5 - 2.0)

1

1.3(0.4 - 4.3)

1
1.3(0.5 - 3.5)

0.7(0.2 - 2.0)

0.6(0.3 - 1.6)

1

0.9(0.3 - 2.1)
1

1.3(0.3 - 5.5)

0.7(0.2- 2.7)
0.5(0.2 - 1.7)

1

0.9(0.3-3.3)

1
0.9(0.3 - 2.6)

0.5(0.2 - 1.4)

0.6(0.2 - 1.6)

1

0.8(0.3 - 2.0)
1

0.8(0.2 - 3.2)

0.9(0.2 - 3.3)
0.8(0.3 - 2.4)

1

* aOR=Adjusted Odds Ratio. CI=Confidence Interval
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5.7. Discussion

This study assessed physical activity, lifestyle, sociocultural factors and the prevalence of excess
weight gain among postmenopausal women. Our results raise an important issue namely that a high
number of the participants (50.8%, n=188) believe that cultural backgrounds encourage

postmenopausal women to gain weight.

According to the findings, excess weight is viewed as attractive and symbolizes culturally
appropriate body size despite its health implications. From the literature, all intervention focuses on
exercise and diet and have not emphasized the inclusion of cultural perception which in fact influence
behaviour [52]. As such the approach and measures used in managing this global epidemic which is
a threat to public health need review [32, 33]. As a first step, a comprehensive program to manage
excess weight and its health impact are essential. Programs, interventions, and studies focusing on
the management of excess body weight must recognize the perception of society and cultural
sentiment on body weight. Excluding these has the potential to underestimate the accurate effect of
cultural beliefs, society’s view, and perception of body weight. Similar results have been found [18,
21, 34-36], in a study by Rguibi and Belahsen, [16] stating that Moroccan Saharawi women practice
fattening rituals to induce weight gain. In Africa, cultural belief in body image has been associated
with obesity, particularly among black African women who were dissatisfied with their current body
size. They perceived larger body sizes as ideal body sizes [35, 36]. Physical activity is known to be
effective in reducing body weight and size [52]. Examining and use of local daily chores which

themselves are physical activities may be a useful point of intervention.

Our study also indicates that unemployed postmenopausal women had the highest risk of WHR and
WHIR obesity. The earlier studies of sedentary postmenopausal women with obesity and age-related

disease by Kalyani et al. and Davenport et al. [37, 38] described the existence of declines in aerobic
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fitness, muscle mass, muscle strength, and bone mineral density. The decline in these components is
a prevalent and important risk factor for disability and potential mortality in individuals as they age
[37]. Preventing this risk of weight gain during this period is critical [38]. Exercise has been
demonstrated to be a simple, cost-effective means to improve these outcomes [37]. Therefore,
exercise is particularly relevant to postmenopausal women with obesity to preserve their quality of

life and improve active life expectancy into old age.

Accumulating 30 minutes of moderate-intensity physical activity on most days is enough to provide
substantial health benefits [39], however, our study indicates that the majority (55.2%) of the
participants had 1 to 2 days per week of moderate physical activities for 1 to 20 minutes per day
during the last 7 days. The evidence suggests that participants may not be meeting the physical
activity recommendation of 150-300 minutes of moderate-intensity per week for older adults [40,
41]. There is a need to increase the level of physical activity, particularly among postmenopausal
women through promotion, education and interest in a culturally appropriate program [42].
Developing interventions that will increase awareness and result in behaviour change and increased
activity is important. The World Health Organization guidelines on physical activity [40] may need
to adopt culturally appropriate activities for instance “Ampe”, which is a Ghanaian indigenous game

to gain an optimal effect and impact.

Our analyses also revealed that participants engage in regular moderate physical activity such as
walking. In a similar manner to walking, our study found participants walked a maximum of 3 days
per week for 20 minutes per day. The association between duration and frequency of walking
suggests that participants in this sample may not be expending sufficient energy to meet the definition
of moderate-intensity physical activity of 150 minutes per week. A study by Ogilvie et al., [43],

described walking as near-perfect exercise. The reason could be its popularity, familiarity and a free
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form of exercise that can be incorporated into everyday life and sustained into old age [43, 44]. In
addition, a study suggests that walking may be influenced by physical-environmental factors and
walking needs [45]. Such results suggest that several social conditions and walking needs act as
moderators before people consider deciding to walk [45]. The findings are particularly important as
our results indicate participants do not walk enough which could be due to the influences of
environmental and societal conditions. However, considering that participants are more likely to be
sedentary and inactive, they may find walking difficult and will find it easier to undertake their
normal roles such as taking care of grandchildren and working in the market or doing general
household chores [46]. They will not prioritize activities such as walking and exercise. To encourage
greater activity, the use of a culturally appropriate activity to understand their physical activity may
be useful. In addition to culturally appropriate interventions, it is important to counter the growing

trend of sedentary lifestyles and poor eating habits.

Modification of a sedentary lifestyle and also eating habits have been proposed as a therapy to
prevent weight gain during the postmenopausal stage [47]. Dietary habits reported in this current
study showed that more than 50% of the participants eat three times a day and on most days of the
week eat more than the recommended amount. These may be the reasons for the weight gain in this
current study, agreeing with the finding of studies by Rguibi and Belahsen, Aloha [16, 34] which
revealed that eating patterns affect weight gain. A study by Petrella et al. [48] projected that a caloric
restriction associated with changes in eating behaviour and constant physical activity can reduce
weight gain among obese women. Additionally, a summarized literature review regarding the impact
of the menopause transition on body weight and body composition conducted by Douketis et al., [49]
revealed that calorie restriction alone can elicit a reduction in body weight, total body and visceral

fat, similar to exercise. However, the addition of exercise, with a weight loss of more than 5%, can
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reduce risk factors for cardiovascular diseases, such as dyslipidemia, hypertension, and diabetes

mellitus [49].

In Ghana, fried foods, fatty foods and sugary drinks are more popular compared to four or five
decades ago [34]. Ghanaians also seem to be exercising less frequently due to changes in lifestyle
and socioeconomic status that have a significant effect on physical activity. People used to walk
considerable distances (sometimes miles) to work in the past. Nowadays, fewer Ghanaians walk,
preferring instead to use “Pragyaya” (cheap city public transportation) or a car. Furthermore, because
many more families now own a car, they are more likely to drive rather than walk. In the past, most
families did not have television; those that did had only one channel (GTV), which was available
from 18.00 to 22.00 hours each night [34]. However, most households now have more than five

television channels and hours of viewing a day.

These changes resulting from modernization contribute to a sedentary lifestyle and increase the
likelihood of increased obesity [46]. Hence, much more attention is required to promote lifestyle

modification and encourage physical activity.

5.8. Limitation

The use of self-report methodologies to measure physical activity, lifestyle, and sociocultural
outcomes was a constraint. Issues and limitations with self-reported outcomes have been raised in
the literature [50], and these may have influenced the findings. Secondly, the study was not based on
a representative national sample. Using recall of the number of days participants consumed food and

perform physical activity on an average day may be influenced by recall bias.
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5.9. Conclusions/Recommendation

Our study concluded that there is a high prevalence of obesity among Ghanaian postmenopausal
women and certain socio-cultural risk factors increase the risk of being obese. However, most of the
study participants engaged in moderate physical activities. Our findings suggest that motivating
postmenopausal women to increase their physical activity and modify their lifestyle during their
middle years can reduce abdominal fat during the menopause transition, which may impact positively

the cardiovascular disease risk profile.

Population-based initiatives are needed to encourage physical activity and healthy eating and to
conduct research to identify effective educational, behavioural and environmental approaches to

control and prevent excess weight among this population.

Successful attempts to counter sedentary lifestyles have been documented [18, 51] however, negative
social pressures such as ‘fat are beautiful, or prosperous’ should be addressed through educational
programs. Individuals and communities must be made aware of the health risks associated with
obesity and being overweight. Awareness creation should be complemented by population-based
health programs that emphasize the benefits of Ghanaian traditional physical activity such as cultural
dances (Adowa, Borborbor and Bamaya) and healthy eating in preventing and controlling excess

weight.

5.10. Contributions to research

The results of the study provide insight into postmenopausal women'’s self-reported physical activity
and lifestyle status and sociocultural associated prevalence of weight gain. The results suggest both
a need for physical activity program, lifestyle modification and interest in a community-based

program.
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5.11. Conclusion

In this chapter, the physical activity, lifestyle levels and sociocultural factors and associated
prevalence were determined. In Chapter six, an exploration of current weight management practices

among Ghanaian postmenopausal women will be discussed.
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Abstract

Introduction

Excess weight gain is a problem with a significant impact on health and quality of life as well
as the consequent economic burden on human populations. While society advocates prefer-
ence for excess weight gain, limited evidence exists concerning postmenopausal women’s
experiences in Ghana.

Aim
The current study explored the experiences regarding excess weight (overweight and obe-
sity) gain among Ghanaian postmenopausal women in Bono East (Techiman) region.

Methods

This is a qualitative exploratory descriptive study where anthropometric measurements
[body mass index (BMI), waist-to-height ratio (WHtR) and waist-to-hip ratio (WHR)] were
determined and participants who were identified with excess weight (obesity and over-
weight) were recruited to participate in a focus group discussion (FGD). Four focus group
discussions were held and 24 postmenopausal women (>45 years) in Techiman took part.
Discussions were audio-recorded and transcribed for thematic analysis.

Results

From the qualitative analysis of the FGD, three major themes emerged from the study
namely, (i) perception of body weight, (ii) measures to reduce body weight, and (iii) support
to adhere to the weight management program. Sub-themes revealed that weight gained
was viewed as the presence of diseases and admired by society as a culturally accepted
body image. Diet-related changes, a combination of diet modification and physical activity,
and weight management supplements emerged as measures to reduce excess weight.
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Support to adhere to the weight program included health education, access, affordable exer-
cise facilities, and social support.

Conclusions

Sociocultural norms influence the image perception and acceptance of weight gain among
postmenopausal women in Ghana, but there is an acknowledgment of the perceived nega-
tive health implications of such excess weight. Measures for weight reduction and support to
adhere to the weight reduction programme require attention in Ghana.

Introduction

Excess weight (overweight and obesity) refers to a build-up of adipose tissue (body fat) that
causes deficiency in the well-being, physical health, and emotional health of an individual [1].
Globally, the prevalence and trend of excess weight gain are of major economic concern, as
behaviour alterations have led to this unhealthy body weight [2]. The global prevalence of
excess weight among post-menopausal women is about 10% [3]. In Ghana, the prevalence of
excess weight gain is between 10.7% and 14.1% and women are particularly affected within the
West African region [3].

Excess weight gain impacts the quality of life of an individual [4]. Studies revealed that indi-
viduals who are obese are adversely impacted and experience direct and indirect criticism and
judgement from others [5-10]. Consequent negative feelings cause depression and anxiety
among obese individuals [4]. Additionally, negative personal beliefs about inferiority are com-
monly associated with obese individuals [11-13]. Weight gain is a health concern for women
especially those aged 55-65 years [14]. This is understandable as the occurrence of obesity is
increasing globally and nearly 300 million women are obese [15]. The prevalence of weight
gain is common during the menopausal transition [16]. Independent of women’s early body
size or race/ethnicity, women gain about 0.7 kg per year on average during the fifth and sixth
decades of lifespan [16]. Additionally, the sharp increase in excess weight is due to numerous
factors and is only in part attributable to the adoption of a western lifestyle (physical inactivity
and excessive consumption of energy-dense food) observed in the last 20 years [17]. Other
studies have demonstrated that the disruption of the circadian cycle, skipping breakfast, regu-
lar eating occurrence, unbalanced meals and consumption of large food size, could predict
obesity [18,19].

Weight gain among postmenopausal women is associated with the appearance of excess
central body fat, mostly visceral fat [18,19]. These associated changes are due to an estrogen
deficiency level after menopause, ageing and factors that influence a healthy lifestyle [14].
Abdominal obesity has adverse metabolic concerns, such as hypertension and cardiovascular
disease [20]. Given that weight gain is a major risk factor for coronary heart disease, infarction,
and stroke and causes death in postmenopausal women [19,21], it is important to explore post-
menopausal women’s experiences of their weight gain.

Several studies have established that one’s perception of body size differs with ethnicity, and
culture [22-24] and can influence weight gain [25-28]. In the developed world, the thin body
dimension is associated with attractiveness, and smartness and represents perfect body image
[29]. However, studies conducted in African countries have shown that excess weight gain is
associated with cultural standards and accepted appearance that signifies attractiveness, social
success, beauty and wealth [30-33]. For instance, Holdsworth et al., [34] studied healthy and
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desirable body size perception among urban Senegalese women. Out of 301 women sampled,
the majority believed being overweight is appropriate and symbolizes socially desirable body
size.

The public health interventions to address excess weight gain in Ghana have focused on
diet-related changes and the adoption of physical activity [6]. Little is known about the experi-
ences and factors influencing behaviour around weight gain of postmenopausal women and
how these can be incorporated into management approaches in the Ghanaian population. An
individual’s body weight explains the long-term energy balance between the calories consumed
from food and the energy expended [35]. The rise in urbanization and westernization in West
Africa are two frequently mentioned factors for the change in the energy balance [36]. Theo-
retically, as societies get more urbanized and westernized, people engage in less physical exer-
cise and have access to a wider variety of high-calorie fast foods and beverages [37].
Understanding the experiences of postmenopausal women can assist policymakers and public
health services to develop evidence-based interventions to manage weight gain in the meno-
pausal transition.

Aim
The current study explored the experiences regarding excess weight (overweight and obesity)
gain among Ghanaian postmenopausal women in Bono East (Techiman) region.

Materials and methods
Study design

An exploratory, descriptive qualitative research design using focus group discussion (FGD)
was used to explore the experiences of postmenopausal women with excess weight gain in the
Bono East (Techiman) region of Ghana.

Study setting

The study was conducted in Techiman, the capital of the Bono-East region of Ghana. Techi-
man is one of the leading market towns in the country and one of the two main cities and set-
tlements of the Bono-East region of Ghana [38]. There is diversity in cultural and social
structure in the town due to the numerous economic activities engaged by the settlers [39].
These features made the town suitable for this study. A preliminary study was conducted to
determine the lifestyle, sociocultural factors and prevalence of excess weight gain among post-
menopausal women in Techiman. The study established a higher prevalence of excess weight
gain among postmenopausal women using WHIR (91.8%), and WHR (91.0%) and is due to
cultural beliefs, and a sedentary lifestyle [unpublished data]. Therefore, developing culturally
appropriate interventions for postmenopausal women with weight gain will be helpful.

Study population and sample

A purposive sampling method was used to recruit participants who satisfied the inclusion cri-
teria. The participants were recruited through public invitation (such as information centres,
announcements at churches, Techiman main markets and mosques) where their anthropo-
metric measurements [body mass index (BMI), waist-to-height ratio (WHtR) and waist-to-hip
ratio (WHR)] were measured, and those who have excess weight (obesity or overweight) were
purposively selected to be part of FGDs after endorsing the informed consent form. The sam-
ple frame comprised post-menopausal women in Techiman municipality in the Bono East
Region of Ghana, aged 45 years and above and with a BMI > 25kg/m?. The sample size
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included twenty-four participants (n = 24) assembled into four focus groups with an average
of six members per group.

Inclusion and exclusion criteria

Our study included postmenopausal Ghanaian women over 45 who were not on any weight-
loss therapy and had no physical or mental disabilities. Women who are not Ghanaians and
had not resided in Ghana for the previous three years before the study were not eligible.

Data collection tool and procedure

Moderator’s guide (S1 File) for the focus group discussion was used as the data collection tool.
The authors developed the guiding questions based on the study objective and available litera-
ture. During the interview information on their thoughts regarding their current weight,
things they do to manage their weight and type of assistance to adhere to weight management
programmes were gathered. The validity of the information to be gathered was determined by
an expert in women’s health (CB). Additional probes were used to gain a further understand-
ing of the participants’ experiences of weight gain.

A research assistant who spoke and wrote Twi (the local language) was consulted to trans-
late the interview guide. Pre-interview demographic data (age, religion, marital status, ethnic
origin and educational background) were collected using a self-administered questionnaire for
each session of the focus group before the discussion. The FGDs were facilitated by a trained
moderator who was aided by a research assistant. The average duration for each FGD was
about 1 hour. The FGDs were all scheduled on a date other than the recruitment date at their
convenient time and place. Dieticians and exercise scientists were consulted to offer nutri-
tional and exercise counselling services for participants who needed support after sharing their
experiences. Almost all the participants used these services. The discussion was audio-taped
with the participants’ consent. The first author obtained the recording and listened to the dis-
cussion immediately after each focus group session. Inconsistent comments were probed for
understanding. The audio recordings from the discussion were transcribed by an independent
translator fluent in both the Twi and English languages. Transcribed focus group discussions
were provided to two randomly selected participants from each group to read through their
responses for validation. The transcripts were independently read repeatedly by the first author
(IMB) and the fifth author (BA) to make sense of the experiences of postmenopausal women
with excess weight gain. Field notes were used for each session to capture the participants’
non-verbal cues, apprehensions, and the author’s reflections that gave context to the data. The
field notes were reviewed, and reports were prepared for each focus group session.

Data analysis

A thematic analysis process was done in three phases namely pre-analysis, exploration, treat-
ment and interpretation to analyse the data [40]. To generate data that directly relate to the
experiences of postmenopausal women with excess weight gain, important frequent phrases or
statements were extracted from transcripts as codes (S2 File). Related or similar codes were
bundled into categories to help organize the data effectively. Formulated meanings were then
generated from the significant phrases or statements. Subsequently, themes, sub-themes and
categories that emerged were noted based on the multiple statements that conveyed similar
meanings. We explored individual themes and attempted to determine possible interrelated-
ness between themes.

The first (IMB), third (MOM) and fifth (BA) authors coded all the focus group transcrip-
tions whiles the second (CB) and sixth (HM) authors read the transcripts and reviewed the
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fragments that resulted from the coding process. During the coding phase, we focused on
three domains of interest: body weight, weight loss approaches and adherence to weight man-
agement. Each author (IMB, MOM, BA) independently coded one domain from the four tran-
scripts. The codes were presented to the moderator for verification. Eventually, the authors
deliberated about the coding and key themes that emerged. Field notes, made by IMB during
the discussion, were used to supplement the results. Trustworthiness and credibility in this
study were ensured by peer de-briefing and member checking [41]. At the end of each focus
group session, member checks were carried out by summarising key responses for participants
to validate if they accurately reflected participants’ true experiences living with excess body
weight. The first author also gathered the responses of each focus group interview to facilitate
an exact representation of participants’ views and experiences.

Ethical considerations

Ethical approval for this study was obtained from the Human Research Ethics Committee at
the University of the Witwatersrand, South Africa (Ref no. M190467). In Ghana, approval was
also obtained from the Committee on Human Research, Publication and Ethics of Kwame
Nkrumah University of Science and Technology, Kumasi (Ref No. 596/19). The aim, risks and
benefits of the study were explained to the participants during the recruitment stage. Partici-
pants were informed that their participation is voluntary and that they reserve the right to
withdraw from the study without any prejudice. Those who consented signed the consent
forms and were guaranteed their anonymity in future reports and publications. Participants
were informed that their contribution will help identify measures to manage excess weight
among postmenopausal women.

Results
Demographic characteristics of the participants

Twenty-four postmenopausal women consented to participate in the FGDs. Most of the partic-
ipants were married and from the Akan tribe. The study included postmenopausal women,
age range 45 to 74 years, a majority of whom were Christians (54.2%) and had at least a high
school certificate (54.2%). The Participant’s demographic characteristics and anthropometric
data are summarised in Table 1.

Main findings
From the qualitative analysis of the FGD, three major themes emerged from the study namely,

perception of body weight, measures to reduce body weight, and support to adhere to the
weight management programme, which is briefly described in Table 2 below.

Perceptions of current body weight

The theme contextualises the postmenopausal woman’s personal experiences of excess body
weight (obesity and overweight). Two underlying sub-themes emerged from this main theme
which includes (1) admirable/ presentable; and (2) the presence of diseases.

Sub-theme: Admirable/Presentable

Respondents expressed that their motivation for desiring some amount of body weight was the
ability to fit well in their clothes during traditional functions like funerals, wedding ceremonies
and others and these indicate a sign of “enjoying good living.” The following quotes speak to
this sub-theme.
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Table 1. Demographic information of participants.

Demographics

Age in years, Mean (SD) 58.00 (7.21)
Age group (years), n = 24(%)

45-55 10 (41.7%)
56-66 11 (45.8%)
>67 3 (12.5%)
Religion, n = 24(%)

Christian 13 (54.2%)
Muslim 11 (45.8%)
Marital Status, n = 24(%)

Married 14 (58.3%)
Widow 7 (29.3%)
Divorced 3(12.5%)
Educational background, n = 24(%)

Primary 7 (29.2%)
High School 13 (54.2%)
Tertiary 4(16.7%)
Ethnic origin, n = 24(%)

Northerner 8 (33.3%)
Akan 13 (54.2%)
Ga 1(4.2%)
Voltarian 2 (8.3%)
Anthropometrics

Focus group one (n = 24)

Mean+SD 60.33+4.46
Mean/BMI 29.1
Mean/WHR 0.88
Mean/WHtR 0.59

Focus group two (n = 24)

Mean+SD 63.66+7.66
Mean/BMI 32.4
Mean/WHR 0.92
Mean/WHIR 0.61

Focus group three (n = 24)

Mean+SD 56.00+4.00
Mean/BMI 31.5
Mean/WHR 0.92
Mean/WHIR 0.60

Focus group four (n = 24)

Mean+SD 58.66+6.28
Mean/BMI 30.9
Mean/WHR 0.90
Mean/WHtR 0.63

https://doi.org/10.1371/journal.pone.0278935.t001

I see myself as very active and admirable even though I have gained weight. I feel presentable
when I attend functions like funerals, church and wedding ceremonies because I fit well in my
cloth. I do almost all my activities myself. Most people admire me because of my weight and
the activity I use to do work. I'm seen as being healthy and stronger than some of my age
mates. (FGD 1, participant #3)
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Table 2. Themes and sub-themes generated.

THEMES SUB-THEMES
Perceptions of body weight » Admirable/Presentable
« Presence of diseases
Measures to reduce excess weight « Diet-related changes
» Combination of diet modification and physical
activity
» Weight management supplement
Support to adhere to the weight management « Health Education
programme o Access and affordable exercise facilities

« Social support
https://doi.org/10.1371/journal.pone.0278935.t1002

As for me, I take pride in myself and how I look. My weight is not a challenge to me in any
way. When you feel good about yourself and who you are, you stand tall and naturally carry
yourself with a sense of confidence and self-acceptance that makes you beautiful regardless of
your body weight, size, or shape. (FGD 2, participant #4)

I am not concerned because I feel good about myself and am active. I am comfortable with my
body weight and am full of confidence when I step out to anywhere. (FGD 3, participant #1)

Sub-theme: Presence of diseases

The participants in this study anticipate some negative health implications of excess weight
among postmenopausal women. This understanding is expressed in the quotes by two respon-
dents who indicated that their excess body weight status was responsible for them having
health challenges.

I'm not as healthy as I used to be. I have health challenges and chronic diseases such as hyper-
tension, waist pain and recently diagnosed diabetes. I have taken pain relief medications for
several years but still, the pain comes when the medication gets finished. (FGD 2, participant
#1)

A 56-year-old woman lamented that,

My weight makes me feel tired easily even if I do fewer demanding activities. I feel heaviness
in my body which makes me uncomfortable. I have severe knee and waist pains and I am
spending a lot of money on medications. (FGD 4, participant #4)

Measures to reduce body weight

This theme explored current weight management practices among postmenopausal women.
Three measures emerged as subthemes that informed the postmenopausal weight manage-
ment strategies. They include (1) diet-related changes; (2) diet modification and physical activ-
ity; (3) weight management supplements.

Sub-theme: Diet-related changes

They stated that they have reduced the intake of starchy food and meat and now enjoy seasonal
fruits are grown locally, such as watermelon, orange, and mango, which were previously absent
from their diet.
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I have reduced my intake of starchy foods and meat. I am very selective about the kind of food
I eat recently. I eat vegetables and fruits often to manage my body weight. I started these
about a year ago and have seen some significant changes. (FGD 3, participant #5)

I take some fruits such as watermelon, mango, orange, etc. I don’t eat after 5 pm. I have a
backyard garden, so I have access to fruits. I also don’t take salt and fresh meat. (FGD 4, par-
ticipant #6)

Sub-theme: Diet modification and physical activity

Participants highlighted an amalgam of dietary and physical activity modification as a way of
weight management. As part of the participants” weight management strategies, they indicated
changes in diet and physical activity as an approach. Two participants commented as follows:

I control the quantity of food I eat now. I now eat heavy food in the morning and take fruits in
the evening and engage in physical activities too. I have been going to the farm also and I
believe all these are part of physical activities. (FGD 4, participant #4)

I eat dinner at 5:00 pm and walk for about 30 minutes every evening around my compound. I
also walk to serve my customers, instead of using a car. I participate in outdoor games occa-
sionally. (FGD 2, participant #2)

I like fufu (Ghanaian indigenous starchy food) very well and eat it every day, I have only
reduced the size of the fufu. I eat some seasoned fruits like watermelon and mangoes. I have
not seen any significant reduction in my body weight. I also walk most of the time to church
and meetings. (FGD 4, participant #1)

One participant confessed that, even though the size of her meal has not reduced, she
engaged in some form of physical activity such as walking and sweeping and occasionally par-
ticipate in outdoor games during holidays to manage her excess weight as shown below:

I have not been able to reduce the quantity of food I take but I take in more of our local greens,
fruit and dry fish almost every day, especially on weekends. I also walk up and down to serve
my customers most often. (FGD 3, participant #5)

Sub-theme: Weight management supplement

Unlike other women who used diet modifications and physical activity as measures to manage
body weight, some participants were motivated by weight management supplements, pills and
teas which they believed are a fast and best option to achieve their weight management agenda.
According to them, they use some of the supplements to prepare tea for breakfast without any

sugar and milk as shown in the following narrations:

I am taking weight management supplements like herbal life as breakfast without sugar and
milk. I take these products because I want to reduce my weight quickly. I take this twice a day
with a required dosage for about four months now. (FGD 4, participant #6)

I drink slim tea in the morning and forever living products, clean 9. I started this about four
months ago. I need a quicker way to reduce my weight because my blood pressure is not stable,
and I'm told to do something about my weight. (FGD 1, participant #3)
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I drink a mixture of warm water and honey every morning. A friend introduced this method
to me, and I believe it will work for me. I am told I can also take warm water and lemon; I
will try that one too. (FGD 3 participant #3)

I started with herbal life supplement a year ago, however, I recently bought slim tea to manage
my weight because I wanted fast results. A friend introduced a forever-living supplement two
weeks ago. These supplements are expensive, so I moved to natural means like a mixture of
honey and lemon. I drink boiled lemon every morning before I step out (FGD 2, participant #4)

Support to adhere to the weight management programme

The theme describes the various supports to aid weight management programs. In this study,
the sub-themes generated under this theme are (1) health education on lifestyle modification,
(2) access to available and affordable exercise facilities, and (3) self-control and motivation.

Sub-theme: Health education

Participants raised a need for diet-related education including timing and type of food to eat.
They also mentioned education that highlights the importance and type of exercise as mea-
sures of adherence to exercise programs. Some of the women cited they are oblivious to the
risk of excess body weight and how to avoid its consequences and thus, health education
through the local radio stations and hospital information centers can assist them to have all the
necessary information to modify their lifestyle. This is illustrated in the narratives below:

We need health education in our homes through radio stations and public health systems.
These will help us to reduce the causes of some diseases. (FGD 1, participant #1)

We will need education from qualified health professionals on how to modify our lifestyles
such as eating habits and the dangers of not exercising. These will help our weight manage-
ment program. (FGD 2, participant #4)

Doctors should constantly come to our end and educate us on the dangers attached to excess
body weight and ways and means to prevent it. (FGD 4, participant #2)

In one of the groups, one respondent reported that the media and health workers should
provide education on the efficacy of weight management supplements in the market. The FGD
participant recounted bad experiences of consuming certain weight management supplements
of which she had little knowledge and suggested that education on this topic is much needed.

We would be very grateful if the information is given on the effective weight management sup-
plement that we should buy. I remember a friend introduced me to a weight management sup-
plement called slim tea and I had a bad experience. I had diarrhea for a whole night and was
admitted to the hospital for three days before discharge. (FGD 3, participant #1)

Sub-theme: Access and affordable exercise facilities

Participants cited that the availability of affordable exercise facilities encourages them to
adhere to weight management programs.

We need gym facilities in the community that are accessible and not expensive. This will
encourage us to exercise. (FGD 2, participant #5)
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There must be exercise facilities in our community which are cheap with qualified people to
assist us (FGD 3, participant #4)

Sub-theme: Social support

Other participants suggested encouragement from family members and society by offering
positive words of support and approval can assist their adherence to the weight management
program as described below:

Inspiration from family members and society can help us adhere to a weight management pro-
gram. (FGD 4, participant #5)

Motivational words such as you are looking good, you have reduced in weight, and your
health issues are getting better from family especially our partners and sometimes physicians
will encourage us to adhere to a weight management program. (FGD 4, participant #1)

Discussion

This study aimed to explore the experiences of postmenopausal women with excess weight
gain. Three themes were identified from our study and included perception of body weight,
weight management practices and support to adhere to weight management programmes.

Excess body weight is usually deemed to be an indication of an unhealthy lifestyle, indica-
tive of the onset of some non-communicable illness. In our study excess weight is viewed
within the Ghanaian context as admirable and a culturally accepted norm of financial well-
being. The cultural dynamics in Ghana tend to celebrate curvaceous and buxom women
because it is seen as a sign of well-being [6,42]. In this regard, women in this cultural setting
tend to flaunt their weight gain since the cultural ethos value such a large body size [42]. Partic-
ipants surmised that traditional ceremonies such as funeral and marriage engagements present
rare opportunities to showcase their beauty, thus, a plump and curved woman who fits beau-
tifully in her dress is highly praised and admired. The perception motivates lots of postmeno-
pausal women to accept and flaunt the weight gained during this phase of their lives since the
culture celebrates them. This may fuel the epidemic of obesity and overweight in women
which are risk factors for cardiovascular diseases, joint pain and other lifestyle diseases such as
type 2 diabetes [43]. This affirms earlier findings that describe the perception of body weight
as socially admirable and presentable [6]. The onset of postmenopausal symptoms is linked to
a higher risk of chronic diseases which is a factor of concern when occurring with obesity or
excess weight gain. The finding in our study namely, that being overweight or obese, indicates
the presence of a disease, is consistent with a study that reviewed exercise guidelines and con-
siderations in postmenopausal women with obesity. They found an association between the
transition to menopause and increased heart disease and osteoporosis [43].

It is therefore important to consider the findings in the study which highlighted the current
weight management practice such as diet-related changes. In the management of excess
weight, participants narrated that they adopted dietary adjustments. This finding could be
explained by the fact that participants saw dietary modification as a strategy for weight loss
and its implication on health improvement and disease prevention [44], consequently modify-
ing the quantity and type of diet. This finding, thus, has implications for health professionals
especially in public health. Dieticians should educate postmenopausal women on how to man-
age their diet to prevent excess weight gain.

In addition to the measures to reduce body weight, participants also mentioned that they
normally adopted a combination of physical activity and alteration of their diet to reduce their
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excess weight gain. This finding indicates that regular physical activity such as walking, sweep-
ing, stair climbing, and appropriate nutrition could be the main determinants of a healthy life-
style in this population [44]. Previous authors established that reducing body mass index,
losing weight and visceral adiposity through diet changes and physical activity, have been
shown to reduce the risk and incidence of chronic diseases as well as type 2 diabetes more
effectively [43,45]. Remarkably, some participants wanted to reduce their weight following the
findings of Aryeetey [6] and in most cases, they wanted to reduce their body weight as fast as
possible. Our results show that several management techniques such as supplements, diet-
related changes and physical activities are being used by postmenopausal women, in their
attempt to reduce their excess body weight. Most of the time, the efforts and efficacy of these
therapies do not produce successful outcomes [6]. In Ghana, the Ministry of Health developed
physical activity and diet guidelines, however, it has failed to recommend the prevention of
excess weight gain in post-menopausal women. The evidence suggests the urgent need to
develop policies and regulate the weight management industry in the country. The policies
will guide the citizens and health care professionals towards evidence-based therapies for
weight management [6].

Support to adhere to the weight management program identified included health educa-
tion, access and affordable exercise facilities and social support. A 12-month study conducted
by Acharya et al [46] to describe participants’ adherence to multiple components of a standard
behavioural treatment program revealed adherence rates as low as 10%. Thus, to increase
adherence rates, the program should incorporate an aspect of social support. Social support
(whether through family, friends or peers) is important for successful weight management and
is a significant determinant in overall health [46] as it serves as a motivational tool for the
women to remain involved in the weight reduction program. Our findings correspond with
earlier studies which posits that social support is necessary for weight reduction programs and
it encourages participants to adhere to weight management programmes [46,47].

Additionally, access to and availability of affordable exercise facilities are essential to sup-
porting physical activity engagement as it decreases some emotional and physical barriers to
exercise [48]. The finding of our study has implications for policymakers to create an environ-
ment that supports physical activity in the community (e.g., Recreational parks) and incorpo-
rates technology to track behaviour change. Again, when it comes to weight programs, the
significance of health education cannot be overlooked [49]. Consequently, there is a need for
public health departments and community health educators to address the community’s spe-
cific needs regarding diet and physical activity through educational programs.

Conclusion

The present study has illuminated the experiences of postmenopausal women with excess
weight gain in Ghana. Even though excess body weight is a threat to the health of an individ-
ual, it is admired and socially accepted by the society within the Ghanaian cultural context as
we have established in the Bono-East (Techiman) region. Considering the measures to manage
or reduce excess weight, there is a need for policies and regulations in the weight management
industry to guide the public, particularly women. Additionally, incorporating aspects of social
support will encourage adherence rates in weight management programs.
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6.4. Conclusion

In conclusion, sociocultural beliefs influence body image perception and acceptance of weight gain

among Ghanaian postmenopausal women. Measures to reduce excess body weight and support to

adhere to the weight reduction programme require attention in Ghana

In the next chapter, the validation of the developed culturally adapted exercise-based program using

the Delphi technique will be presented.
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7. CHAPTER SEVEN: A CULTURALLY ADAPTED EXERCISE PROGRAM FOR
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7.2. Details of author's contribution
The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b) was used to outline the authors'

contribution to the study. The full explanation of the terms is in Appendix H.

Table 7: 1: Details of the author's contribution

Mensah Bonsu Myezwa Brandt | Ajidahun
Conceptualization N N N N
Method N N J N
Resources N
Manuscript writing draft N
Manuscript writing review and editing V N N N
Supervision N N J
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7.3. Abstract

Background

Previous reports suggest that exercise intervention can reduce body weight and body composition
parameters in obese postmenopausal women. Although some exercise recommendations have been
constructed, international and local consensus on the recommendations for weight loss among
postmenopausal women with excess weight (overweight and obesity) gain are lacking. We aimed to
establish consensus regarding a culturally adapted exercise-based intervention programmes for
weight loss among postmenopausal women in Ghana.

Methods

The study process consisted of three Delphi rounds among international and local experts.
Participants were recruited via purposive sampling based on their expertise and experience.
Preliminary program and components were developed from literature reviews and the outcomes from
the first two phases of the project. In round one, answers to open-ended questions were analysed
thematically and translated into statements. In round two, experts rated their level of agreement on
application questions using a 5-point Likert scale and provided comments. The consensus was
considered reached if at least 60% of the panel strongly agree/disagree that an item should be
included or excluded. In round three, participants evaluated the programme in round two and confirm

the answer to the same question. The consensus was set at 80%.

Results

Thirty-two participants completed all three rounds and reached a consensus on most items
representing four domains. Participants included twelve international and twenty-one local experts.

Thirty-two participants completed all three rounds and reached a consensus all items representing
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four domains (Health assessment, pre-exercise parameters, exercise dosage, and physician referral
form).

Of the 41 participants who received the first questionnaire, 37 (90.2%) responded. Of the 37
participants who received the second questionnaire, 34 (91.9%) responded. Of the 34 participants
who received the third questionnaire, 32(94.1%) responded. As a result, a high participation rate was
attained, with 33 (80.5%) of the 41 participants completing all three rounds.

Conclusions

A high degree of consensus among both international and local experts was reached for a developed

exercise-based programme for Ghanaian postmenopausal women to loss excess body weight.

Keywords: Culturally, exercise program, postmenopausal women, excess weight, Delphi survey,
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7.4. Background

There are many factors contributing to women's excess weight, it is generally known that menopause
is associated with weight gain and an undesirable change in body composition (Tchernof and
Poehlman, 1998, Kapoor et al., 2017). Studies have shown that postmenopausal women have higher
visceral adipose fat deposition levels (Faria et al., 2002, Kapoor et al., 2017). Increased metabolic
risk factors and hence a rise in cardiovascular diseases have been related to visceral fat accumulation
(Hernandez-Ono et al., 2000, You et al., 2004). Women at the postmenopausal stage are at an
increased risk for atherothrombotic disorders (Deibert et al., 2007). Therefore, it is important to
develop effective methods for reducing excess weight gain which subsequently could reduce
metabolic risk factors in women, especially after menopause.

There is consensus that dietary adjustments and regular physical activities are the foundations of the
management of excess weight and metabolic syndrome (Deedwania and Volkova, 2005, Ernst and
Cleeman, 2002, Mosca et al., 2011). Additionally, a study by Irwin et al., (2003) on exercise
recommendations for sedentary overweight postmenopausal women aged 50 to 75 years concluded
that regular exercise results in reduced body weight among overweight and obese postmenopausal
women. However, a study by Velthuis et al., (2009) revealed that a 12-month exercise regimen
involving aerobic and muscle-strengthening exercises did not affect body weight but rather
significantly impacted postmenopausal women's body composition (body mass index, and hip
circumference). These studies potentially create inconsistency as to the effect of structured exercise
programs on the body weight of postmenopausal women. Krukowski et al., (2022) created a
consensus guideline for weight loss programs that focuses on self-monitoring strategies for long-
term weight control. Furthermore, several of their recommendations were limited to diet
modifications and behavioural strategies. An executive summary for the management of obesity and

overweight in midlife women, by Ranjan et al., (2022) also addressed guidelines via lifestyle
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modification techniques. The American College of Sports Medicine (ACSM) published a position
stand that recommended a minimum of 200-300 min per week of physical activity for overweight
and obese adults to lose weight (Donnelly et al., 2009). However, from these recommendations, no
reference was made to the indigenous physical activity in different settings which can contribute to
weight loss, because of the absence of experts from different settings. However, on this specific
point, an international and local consensus on the guidelines for such exercise programs is lacking.
This Delphi study builds on the evidence gathered in the literature findings and three previous studies
that were undertaken to develop consensus. Evidence has shown that the use of consensus guidelines
improves the quality of healthcare provided by recommending evidence-based best-practice care
(Sullivan et al., 2006). Therefore, the goal was to achieve consensus on an exercise programme in a
local context with cultural adaptation for postmenopausal women with excess weight gain to lose
body weight.

7.5. Methods

7.5.1. Delphi Technique

Defining consensus.

The purpose of a Delphi technique is to arrive at a consensus of an appropriate culturally exercise-
based programme for weight loss in Ghanaian postmenopausal women with excess body weight.
Other Delphi experiments employed and reported consensus levels ranging from 60% to 80% (Deane
et al., 2003). For this study, 80% agreement was chosen as the threshold for consensus.

7.5.2. Selection of participants

In our study, the area of expertise was defined as the “development of exercise programs,” and
exercise physiology. Consequently, the experts in exercise development and exercise prescription
with an interest in women’s health possessed the expertise to determine the composition of the

programme and were purposively sampled. For this reason, physiotherapists, exercise physiologists,
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exercise scientists, human kinetics and health educationalists were considered eligible to participate
in the Delphi process. Snowballing techniques also were used to identify potential panel members.
The recruitment process began with the principal investigator (1.M.B) e-mailing an invitation to
participate to experts who were most likely to meet the eligibility requirements. The study's informed
consent form and background information were included in this email. Panellists who were interested
in the study were encouraged to email the primary researcher (1.M.B). Participants were also
encouraged to share information about the study with anyone they believed might be interested and
meet the requirements. The primary researcher was then emailed by interested participants with their
signed consent forms. Participants were formally recruited for the study after feedback was collected
and reviewed. The questionnaire was sent via email when the invitation to participate was received
with a positive response.

7.5.3. Development and validation of the questionnaire

The outcomes of three prior investigations and the findings of the literature review were used to
generate a list of questions for the first round of the Delphi survey. The preliminary result from the
overall project established a high prevalence of excess weight gain among postmenopausal women
using BMI, WHtR and WHR. The second study revealed that postmenopausal women do not engage
in adequate physical activity, have poor lifestyles due to their eating patterns and believe that cultural
backgrounds encourage them to gain weight. This study contributed to understanding their levels of
physical activity, lifestyle and cultural influences on weight gain. These results confirmed the need
to incorporate culturally appropriate physical activity in the development of the exercise program.
“Ampe” which is Ghanaian household indigenous recreational activity was identified in the literature
(Omoniyi et al., 2020). This physical activity (Ampe) involves clapping while singing and jumping

vertically with two contestants at a time, meanwhile it can perform individually. “Ampe” involves a
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combination of good physical workouts and social bonding with critical thinking. It combines
moderate high aerobic movements with intermittent active rest.

A third study explored the experiences of postmenopausal women with excess weight gain.

The results revealed that excess weight is viewed as attractive and symbolizes culturally appropriate
body size. Lack of adequate physical activity and poor dietary habits increase the risk of weight gain.
The results of these three studies were then collated with the literature findings on the development
of culturally sensitive exercise-based programs, postmenopausal women and weight gain, and
formed the basis of the questionnaire. The program was subsequently categorized under four main
sections (health assessment, pre-exercise parameters, exercise dosage and, barriers and facilitators).
Integrating the results from the previous three studies confirmed the questionnaire had both face and
content validity because postmenopausal women responded. In a standard Delphi survey, expert
advice is sought during the questionnaire development; however, in this case, the questionnaire was
developed using information from the three different studies mentioned above and literature findings.

Therefore, a modified Delphi methodology was applied in this survey.

7.5.4. Procedure

The respondents completed three surveys in succession, and each round was modified in response to
comments from the preceding version. A special, secured “REDCap” link was used to deliver each
survey to the experts. REDCap is a secured web-based applications and workflow methodology
designed to collect and manage data for research studies (Harris, 2012). A summary of the first
round's findings was emailed to panellists who completed the first round's survey to serve as an
introduction to the second round's survey, and a summary of the second round's findings was sent
with the third round's survey. The summaries did not contain any personally identifiable information.
Participants were requested to complete each questionnaire within three weeks. Those participants

who had not answered in two weeks were sent e-mail reminders. Participants were given extra
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reminders and more time to respond if they were unable to finish the questionnaires within the given
three weeks. For our study, 80% agreement was chosen as the threshold for consensus according to

the recommendations of Deane et al. (2003).

7.5.4.1. Round 1

The questionnaire was sent via email to the panellists / participants. Demographic data for the expert
panel was gathered using multiple-choice questions (MCQs). The first questionnaire mostly included
open-ended questions to let participants express their ideas without being given any leading
information. (Supplementary file, appendix 1). This method reduces response bias (Choi and Pak,
2005). Respondents were asked three main questions in this round. Firstly, they were asked to list
and provide dosage variables they consider important when prescribing low-impact cardiovascular
and strength/resistance exercises for the management of excess weight among postmenopausal
women. Secondly, participants were asked to provide exercise prescription variables other than
dosage they consider important when prescribing exercises (low-impact cardiovascular and
strength/resistance exercises). Finally, participants were also asked to indicate personal
(postmenopausal women) and other factors they consider important that may change the exercise
variables identified. Participants were also allowed to provide comments. Responses to open-ended
questions in the first questionnaire were analysed thematically to provide a qualitative summary.
Three researchers (HM, CB, AT) were involved in this process to ensure the validity and consistency
of the approach. Themes identified from participant responses then were translated into application

statements. The development of the second questionnaire utilized these statements.

7.5.4.2. Round 2
All respondents who participated in the first round of the survey were invited to participate in the
second iteration. Based on themes found in responses to the first questionnaire, the second survey

was developed. A 5-point Likert response scale was used to determine the level of agreement
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(“strongly agree,” “agree,” “undecided” “disagree,” and “strongly disagree). The consensus was
determined when panel members strongly agreed or agreed with an item. If the percentage of
agreement was less than 60% to a question (Deane et al., 2003)., however, it was concluded that a
consensus had not been reached. Open-ended questions also were provided to ensure participants
were able to express any further thoughts or opinions.

7.5.4.3. Round 3

In this round, any questions that did not reach consensus during the second round were removed in
the final round. Participants were asked to evaluate the results in round two and confirm the answer
to the same question. Each item that achieved 80% or greater of expert votes was included in the
exercise program. Additional themes identified in open-ended questions in the second round were
included to ensure a thorough exploration of participant opinions.

7.5.5. Ethical considerations

Ethical approval for this study was obtained from the Human Research Ethics Committee at the
University of the Witwatersrand, South Africa (Ref no. M190467). In Ghana, approval was also
obtained from the Committee on Human Research, Publication and Ethics of Kwame Nkrumah
University of Science and Technology, Kumasi (Ref No. 596/19).

7.5.6. Data Analysis

Descriptive statistics were used to determine the frequency of each response. To determine the status
of the agreement, the frequencies of “strongly agree” and “agree” were combined (Myezwa et al.,
Responses to open-ended questions were summarized qualitatively using thematic analysis. The
number of identified themes was noted, and these themes were used to generate questions for

subsequent rounds.
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7.6. Results

Panel selection

The Delphi rounds were conducted between April and August 2022. One hundred and two (102)
invitations were sent via email to identified experts by the principal researcher (IMB). Three potential
participants e-mailed to decline to participate in the study, as they are on sabbatical leave, and two
showed interest, however, declined due to their busy schedules. Forty-one experts who met the

selection criteria provided informed consent to participate.
7.6.1. Results: Round 1

7.6.1.1. Participant Demographics

Of the 41 participants who received the first round, 37 (90.2%) responded. Of the 41 individuals who
consented to participate in the study, 32 completed all the rounds. As such, detailed demographics
were not collected from the eight participants who did not complete the rounds. Of the 32 participants
who completed all the rounds, 24.2% (n=8) had bachelor’s degrees, 30.3% (n=10) had master’s
degrees (MSc) or equivalent, and 42.4% (n=14) had doctoral degrees. Twelve of the participants
were international panellists while twenty were local panel member. International experts are
individuals who have gained expertise, and prominence in their respective fields on a global scale.
Local experts, on the other hand, are individuals who possess specialized knowledge, experience,
and expertise within Ghanaian context. Most of the participants 72.7% (n=24) had expertise in both
academic and clinical fields in the management of weight gain.

7.6.1.2. Thematic Analysis of the first round

From nine different open-ended questions in round one, a total of 25 themes were identified. These
themes were used to generate questions regarding weight management programs for postmenopausal

women with weight gain for subsequent rounds.
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7.6.2. Results: Round 2

7.6.2.1. Development of an exercise program

The consensus was reached on 94.2% (n=49) of questions related to health assessment, pre-exercise

parameters, exercise dosage (supplementary file, appendix Il) and physician referral form (Table. 1).

Table 7: 2: Consensus: Second Round of the Delphi Questionnaire (n = 37)

be aggravated by the proposed physical activity?

Item Consensus
Agreement
n (%)

General questions to consider when prescribing low-impact cardio (Ampe) and

resistance exercises for postmenopausal women in Ghana.

Has a doctor ever said that you have a heart condition and recommended only | 35(94.6)

medically supervised exercise?

Do you have chest pain brought on by physical activity? 34(91.9)

Have you developed chest pain in the past month when you were doing physical | 35(94.6)

activity?

Have you on one or more occasions lost consciousness or fallen over as a result of | 36(97.3)

dizziness?

Do you have a bone or joint problem (for example, back, knee or hip) that could | 35(94.6)
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Has a doctor ever recommended medication for your blood pressure or a heart | 34(91.9)
condition?

Are you aware, through your own experience or a doctor’s advice, of any other | 36(97.3)
physical reason that would prohibit you from exercising without medical
supervision?

Indicate how you prefer the exercise program to be delivered 30(81.1)
Do you have enough time to exercise? 31(83.8)
Are you motivated to exercise? 32(86.5)
What mode of exercise counselling do you prefer? 31(83.8)
What additional support do you need to achieve your exercise program goal? 29(78.4)
Motivational strategies that will aid your exercise program 28(75.7)
What will remind you to do exercises? 29(78.4)
When heat and humidity are high, do you wear loose-fitting, porous and | 27(73.0)
lightweight clothing to exercise?

What time do you prefer to exercise? 30(81.1)
Do you prefer a less expensive exercise program? 31(83.8)
Which dietary self-monitory approach will enhance the efficacy of your weight | 30(81.1)
management program?

Pre-exercise parameters for Low impact-cardio exercise

Step test will be used to measure aerobic fitness 32(86.5)
Pre-exercise parameters for resistance exercise

The Senior Fitness Test (SFT) will be used to assess 33(89.2)

key physiological parameters (e.g., strength, endurance, agility, balance)
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Exercise dosage variable (cardio exercise) (Ampe) supplementary figure 1

Number of sets

3 — 4 sets 34(91.9)
Frequency

3 — 4 times/week 33(89.2)
Repetition

10-15 reps 35(94.6)
Duration

10-15 minutes 34(91.9)
Resistance exercise dosage

Number of sets (theraband exercise). supplementary figure 2

4 sets 28(75.7)
Frequency

3-5 times/ week 28(75.7)
Repetition

10 reps 30(81.1)
Duration

15-30 minutes 29(78.4)
Number of sets (squat to chair exercise) supplementary figure 3

4 sets 34(91.9)
Frequency

3-5 times/ week 34(91.9)

Repetition
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10 reps 30(81.1)
Duration

15-30 minutes 31(83.8)
Number of sets (wall push-ups) supplementary figure 4

4 sets 35(94.6)
Frequency

3-5 times/ week 35(94.6)
Repetition

10 reps 34(91.9)
Duration

15-30 minutes 35(94.6)
Number of sets (water bottle floor chest press) supplementary figure 5

4 sets 31(83.8)
Frequency

3-5 times/week 35(94.6)
Repetition

10 reps 34(91.9)
Duration

15-30 minutes 35(94.6)
Number of sets (water bottle overhead press) supplementary figure 6

4 sets 30(81.1)
Frequency

3-5 times 34(91.9)
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Repetition

10 reps 33(89.2)
Duration

15-30 minutes 36(97.3)
Number of sets (standing water bottle biceps curl) supplementary figure 7

4 sets 35(94.6)
Frequency

3-5 times/week 33(89.2)
Repetition

10 reps 35(94.6)
Duration

15-30 minutes 36(97.3)
Physician referral form 36(97.3)
Without consensus

Is the exercise program suitable or will need to change for you? 20(54.1)
Which one will minimize the impact and duration of a relapse? 22(59.5)
Do you have enough energy to exercise? 18(48.6)
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7.6.3. Results: Round 3

In round three, items, where consensus was obtained in the second questionnaire, were repeated in

this round). Table 2 outlines detailed results of consensus obtained under specific items. After round

3, all items listed in the questionnaire obtained consensus as shown in Table 2

Table 7: 3: Consensus: Third Round of the Delphi Questionnaire (n = 32)

Item Consensus

Agreement n (%)

Health assessment

Has a doctor ever recommended that you can only participate in medically

of any other risk factors that would prohibit you from exercising without

medical supervision?

supervised exercise due to a heart or other condition? 30(93.8)

Do you experience chest discomfort with physical exertion? 31(96.9)
Do you have pain in joints (back, knee, hip or other joints) that could be | 30(93.8)
aggravated by physical activity?

Do you have pain when performing the following physical activity? 31(96.9)
Have you on one or more occasions lost consciousness or fallen over as a result | 30(93.8)
of dizziness?

Do you have blood pressure or a heart condition? 32(100)
Has a doctor ever recommended medication for your blood pressure or a heart | 29(90.6)
condition?

Are you aware, through your own experience or a doctor’s advice, 28(87.5)
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Pre-exercise parameters

Step test will be used to measure aerobic fitness 30(93.8)
The Senior Fitness Test (SFT) will be used to assess 31(96.9)
key physiological parameters (e.g., strength, endurance, agility, balance)

What is your nutritional status? 27(84.4)
What time of the day do you prefer to exercise? 28(87.5)
Knowing your maximum heart rate can help determine exercise intensity. 27(84.4)
Ensure you wear loose-fitting clothes to perform the following activities. 26(81.3)
Remain hydrated during the period of the exercise programme 31(96.9)
(It is suggested that drinking 2.7 litres of water per day is good for the body).

What is your physical activity status? 30(93.8)
Which of the following means will serve as a preferred reminder for you to | 29(90.6)
engage in exercises?

Do you prefer a locally designed exercise programme that involves a | 30(93.8)
combination of good physical workout and, social bonding and combines

moderate to high-intensity aerobic movements with intermittent active rest

patterns that can aid in weight reduction?

What will motivate you to adhere to an exercise program? 28(87.5)
Indicate the mode of exercise programme delivery 26(81.3)
What support do you need to achieve your exercise program goal? 30(93.8)
How would you prefer to receive support and advice when you are exercising? | 29(90.6)
Exercise dosage

Moderate-intensity Ampe exercise of 3-4 sets, 3-4 times/week and 31(96.9)
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10-15 repetitions for 10-15 minutes (Ampe exercise dosage). Supplementary

figure 1

4 sets, 3-5 times/ week and 10 repetitions for 15-30 minutes 28(87.5)
(theraband dosage). Supplementary figure 2

3 sets, 3-5 times/ week and 10 repetitions for 5-10 minutes (squat to chair). | 30(93.8)
Supplementary figure 3

3 sets, 3- 5 times/week of 10 repetitions for 5-10 minutes (Wall Push-ups) | 31(96.9)
Supplementary figure 4

4 sets, 3-5times / week of 10 repetitions for 5-10 minutes 30(93.8)
(Water-Bottle-floor Chest Press). Supplementary figure 5

4 sets, 3-5times / week of 10 repetitions for 5-10 minutes 31(96.9)
(Water-bottle-overhead press). Supplementary figure 6

4 sets, 3-5times / week of 10 repetitions for 5-10 minutes 29(90.6)
(Standing water bottle biceps curls). Supplementary figure 7

Physician Referral Form 30(93.8)
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7.7. Discussion

Weight gain is prevalent in women at the time of menopause and is associated with the risk of
coronary heart disease observed during this period (Kapoor et al., 2017). Generally, menopausal
women with weight gain are given generic lifestyle counselling like “exercise regularly”
(Khandelwal, 2020) without consensus on the content of the exercise. Therefore, there is a need for
evidence-based consensus where there is an agreement on the culturally acceptable exercise program
for Ghanaian women. (Supplementary file, Appendix II)

In this Delphi survey, 32 (94.1%) participants reached a consensus on most items relating to the
content of exercise programs for weight loss among postmenopausal women with weight gain. After
three rounds of questionnaires, all the items presented in the Delphi questionnaire achieved over 80%
consensus. Our Delphi study helps to develop a consensus about what should be included in an
exercise program for weight loss in postmenopausal women. This proposed exercise program is
appropriate for Ghanaian women and could be adapted to other sub-Saharan African countries with
similar acculturation. Exercise had been developed to improve the health of postmenopausal women
(Asikainen et al., 2004, Velthuis et al., 2009). To our knowledge, this is the first use and reporting
of a modified Delphi method incorporating indigenous physical activity (Ampe) (supplementary
figure 1) in the development of an exercise program for weight loss in postmenopausal women. A
study by Ranjan et al., (2022) emphasizes the requirement for evidence-based clinical practice to
standardize the management of excess weight in women across various settings to ensure consistent
and effective weight management.

Participants agreed on effective exercise dosages (supplementary figures 1-7) for adults that are
similar to other exercise recommendations for weight loss. In our study, participants agreed to
include moderate-intensity aerobic “Ampe” and resistance exercises. For example, the American

College of Sports Medicine recommended a minimum of 150 min/per week of moderate-intensity
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exercise interventions for adult weight loss (Donnelly et al., 2009). They also recommend resistance
exercises to increase strength and function (Donnelly et al., 2009).

Conducting an appropriate health assessment and pre-exercise parameters before an exercise
program can play a crucial role in identifying specific barriers (Chopra et al., 2021, Chiu et al., 2020).
Barriers including body image issues, joint pain, heart-related conditions, lack of time, lack of social
support, and household and work-related responsibilities need to be addressed for appropriate weight
loss (Chopra et al., 2021 &Chiu et al., 2020). For example, the health assessment can reveal an
unexpected condition or add to the information already collected (Dudley-Brown, 2012).

The Delphi technique provides for the organizing of group communication to identify a collective
consensus of professional opinion on an issue (Slade et al., 2014). The Delphi participants in our
study were informed of the findings, which may have influenced their decision-making regarding the
exercise program's content. A study by Williams et al., (2004) affirmed this conclusion that the first
time a rating is presented, an independent opinion can be accurate; however, afterwards, the
respondent may be potentially influenced by the group findings. Therefore, researchers must exercise
caution in the understanding of consensus. This possible influence raises questions about the study's
validity.

The obtained response rate is essential to the Delphi method's validity. The response rate in our study
was higher compared to previous studies (Shaw et al., 2013, Sowell et al., 2000). Shaw et al., (2013)
reported a 66% response rate while Sowell et al., (2000) reported a 79% response rate in the second
round. None of the two investigations had response rates that were stronger than our study.

The lack of discussion of the themes is one disadvantage of employing the Delphi technique that is
noted in the literature (Philips et al., 2003). However, the development of the questionnaire in our

study explored weight management practices of postmenopausal women with excess weight. This
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provided an in-depth understanding of the physical activity and lifestyle levels of postmenopausal
women.

7.8. Limitations

Our Delphi study strayed from the standard methodology by using data from three earlier surveys
instead of an iterative approach to decide the content of the program. The list of items obtained from
the previous three studies was used as background in the first round of this study and this can
introduce bias.

Another area of concern may be the inclusion of indigenous Ghanaian physical activity (Ampe).
Despite the detailed background, procedure and clinical exercise implications of Ampe being
explained to experts, international participants were unfamiliar with the activity, suggesting the need
to regularize some of the indigenous physical activity at a higher level such as the Olympics games.
It is important to note that because our study incorporated Ghanaian household physical activity, its
findings may not be applicable in other settings, although the method and reasoning underpinning it
may be useful to plan similar studies in different contexts.

7.9. Conclusion

A high level of agreement in the findings provides a framework for exercise professionals and
members of the health care team to involve exercise programs in the health needs of postmenopausal
women with excess weight gain.

7.10. Availability of data and materials

The datasets analysed during the current study are available from the corresponding author at a

reasonable request.
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7.13. Conclusion

In this chapter, the study findings revealed a high degree of consensus among both international and
local experts on the components of the appropriate Ghanaian traditionally induced exercise program
for postmenopausal women to reduce body weight. The next chapter reports the randomized
controlled trial to determine the effects of the developed exercise program on anthropometrics and

body composition of postmenopausal women with excess weight gain in Ghana.
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8.2. Details of the author's contribution
The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b) was used to outline the authors'
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8.3. Abstract

Introduction

Physical activity (PA) is recommended as a component of weight management for the prevention of
weight gain and weight regains after weight loss, yet no literature has adapted culturally appropriate
PA on postmenopausal women’s health. Therefore, we aimed to investigate the effect of a developed
culturally appropriate exercise programme for Ghanaian postmenopausal women with excess weight

gain on the anthropometrics and body composition.
Methods

A single-blind randomized controlled trial in which participants randomly received 12 weeks of
culturally-induced exercise program. A total of 226 postmenopausal Ghanaian postmenopausal
women were randomized into exercise and control groups (113 in the control and 113 in the exercise
group). Anthropometrics (BMI, WHR, WHtR WC, HC and body weight) and body composition

(body fat, visceral fat, muscle mass) were determined pre and post-the 12-week intervention.
Results

Post-menopausal women were on average 58.70 + 6.38 years old with more than half (52.1%) above
58 years. Except for waist-to-hip ratio (WHR), there were statistically significant differences in body
weight, BMI, WHItR, visceral fat, and total body fat in the exercise and control groups. Muscle mass
increased significantly (+0.21 kg), whereas hip circumference (-2.46 cm) and waist circumference (-
1.39 cm) decreased significantly compared with the control group. Within the exercise group when
stratified by BMI, there were higher reductions in BMI (1.01kg/m?vs. 0.46kg/m?2), WC (2.18cm vs.
0.22cm), body weight (2.12kg vs. 1.17kg) and body fat (1.84% vs 1.6%) in obese women compared

to overweight women.
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Conclusion

A 12-week culturally adapted exercise program combining indigenous recreational aerobic activity
(Ampe) and resistance exercises positively influenced body composition and anthropometrics of
postmenopausal women. Impacting in anthropometrics, body composition and fat distribution have
important clinical implications. Therefore, our study gives more credence to the efforts of general
professionals and public health officers to encourage indigenous physical activity in postmenopausal

women.

Keywords: postmenopausal women, exercise program, cultural, anthropometrics, body composition

Trial Registration: PACTR202301779437544.

111



8.4. Introduction

Menopause is generally associated with several changes that can worsen women's health-related
fitness, particularly when combined with a sedentary lifestyle as well as weight gain (Asikainen et
al., 2004). Research to date has demonstrated that postmenopausal women frequently present with
an increased prevalence of risk factors for cardiovascular disease (CVD) (Blair et al., 1996, Castelo-
Branco et al., 2003). Most often associated with weight gain (Sowers and La Pietra, 1995)
postmenopausal women gradually lose lean body mass and cardiovascular health (Lynch et al.,
2002), and there is an increase in visceral fat and total body fat (Van Pelt et al., 2002) which
contribute considerably to the rise in morbidity and death rates (Pérez-Lopez et al., 2009).
Additionally, the physical activity level in women decreases with ageing which also results in

adverse alterations to their body composition (Monninkhof et al., 2007).

Evidence-based recommendations on the management of weight gain encourage the use of waist
circumference as a measurement of abdominal obesity for determining the relative risk of disease in
a person with excess weight gain (Hedley et al., 2004). Therefore, interventions that specifically aim
to reduce abdominal fat may be more successful in lowering the CVD risk associated with excess

weight in postmenopausal women (Nicklas et al., 2009).

A systematic review of randomized controlled trials examining the impacts of exercise programs in
postmenopausal women demonstrated that exercise improves body composition in almost half of the
studies (Asikainen et al., 2004). The studies investigating overweight women who combined physical
activity with diet modification had the best results (Asikainen et al., 2004). The effect of exercise on
body composition has been validated in subsequent studies that investigated the benefits of aerobic
and muscle strength training separately and in some cases in combination with a weight loss
intervention in postmenopausal women (Jakicic et al., 2008, Bouchard et al., 2009, Slentz et al.,
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2005, Maddalozzo et al., 2007, Kuller et al., 2006). These studies generally demonstrated that
aerobic exercise decreases body weight and total fat, whereas muscle strength training increases lean
body mass. Based on these findings and the American College of Sports Medicine's
recommendations, we estimate that aerobic exercise combined with resistance exercises will have

the most beneficial effects on body composition (Haskell et al., 2007).

The positive effects of an exercise program on total body fat, body weight and lean mass are
undisputed (Jakicic et al., 2008, Bouchard et al., 2009, Slentz et al., 2005, Maddalozzo et al., 2007,
Kuller et al., 2006), however, no study has investigated the effect of culturally appropriate exercise
programs on postmenopausal women’s body composition and anthropometrics. This study was part
of a bigger project to understand the cultural perspective of physical activity on women’s health. As
a result, we aimed to examine the effect of culturally adapted exercise programs in the Ghanaian
context on the anthropometrics and body composition of postmenopausal women with excess weight

gain.

8.5. Method

8.5.1. Study design

This study was a single-blind randomized controlled trial conducted at the Bono-East regional
capital, Techiman over three months (from June to August 2022). Our study investigated the effect
of an exercise program developed in a Ghanaian context on anthropometrics and body composition
of postmenopausal women with excess weight gain. The study and protocol were approved by the
Human Research Ethics Committee at the University of the Witwatersrand, South Africa (Ref no.
M190467) and the Committee on Human Research, Publication and Ethics of Kwame Nkrumah
University of Science and Technology, Kumasi (Ref No. 596/19). Participation was voluntary and

written informed consent was obtained from each participant according to the Helsinki declaration.
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8.5.2. Selection/recruitment process

Participants within the Bono-East regional capital, Techiman were recruited through local
advertisements in the markets, churches, mosques and community. An announcement was made in
the women’s association, churches and mosque meetings one week before the recruitment while the
queen mothers (tubers, fish, second-hand cloth) in the markets announced the study to the women
through information centres three days before recruitment. Postmenopausal women were enrolled
based on the following criteria: 1) BMI >25 kg/m? 2) age 48— 70 years, 3) postmenopausal status (no
menses for .1 year), 4) not engaged in weight management programs and sedentary lifestyle (15 min
exercise 2 times/week and not adherent to the WHO physical activity recommendation). Participants
were excluded if they had a medical condition that might be adversely affected by increasing their
physical activity, as determined by the physical activity readiness questionnaire (PAR-Q) (Lawton
et al., 2008). Three researchers who were trained by the principal investigator (IMB) carried out the

recruitment process.

A total of 1002 women were initially screened from ten (10) different study sites (churches, women’s
organizations, markets, mosques and the communities). Of those women, 301 were medically
screened and underwent an exercise test (step tests) to determine their aerobic fitness on each study
site. Out of the population of 301, 226 were enrolled on the study and randomized into the control

and intervention. (Figure 1).

114



8.5.3. Sample size calculation

All Ghanaian postmenopausal women with excess weight gain constituted a sample frame.

5

I."- . '
: “la " “If 1
N=2x da My
. ] \ 5_&[, . .
Using this formula, ! with a 20% dropout rate, a sample size of 270 was
determined.

1.645+0.845
4-3

N Clinical superiority = 2x ( ) x62=112%20 % (dropout rate) =270

8.5.4. Randomization and blinding

Two researchers trained by the principal investigator (IMB) and not involved in the recruitment
process, performed computer-generated block randomization. In each of the sites, participants were
randomized into intervention (exercise) and control groups using blocks of 4, 8 and 12 chosen with
equal probability. A total of 226 were randomly assigned to either the control group (n=113) or the
exercise group (n=113). We maintained allocation concealment in our study until after we obtained
written informed consent, demographics and completed baseline measures. Following baseline
measurement, a researcher opened a sequentially numbered opaque envelope containing the allocated
group (exercise or control) and showed the allocation to the participant. The researcher assessing
participants at 6 and 12-week follow-up visits were blind to group allocation, and participants were
requested not to discuss group allocation. The principal investigator (IMB) was blinded to group
allocation while assessing the outcome measures and plotting and analyzing the data. Participants
agreed to maintain their baseline level of physical activity if not assigned to the intervention for the
period of our study. All participants accepted the randomization results after a detailed information
session. The control group did not receive any specified program; however, measuring their vital

signs (blood pressure) and other anthropometrics were enough incentives and motivation for them.
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Women in both groups were asked to maintain their lifestyle (usual diet) and after 12 weeks, post-

intervention data were collected. Consort guidelines for reporting are shown in Figure 8.1 (Schulz et

al.,2010).

Assessed for eligibility (n=1002)

Excluded (n=701)
Not meeting inclusion criteria
(n=520)

v

!

Screening, eligible

Unwilling to participate (n=181)

Medical exclusion (heart related

(n=301)
Randomized
(n=226)
Allocated to exercise group / \‘
(n=113)
Allocation
v
Status of 6-week follow-up Follow-up

Discontinued intervention (n = 11)
Withdrew (n=5)

Work/family demands (n=5)

Lost husband and depressed (n=1)

conditions) (n=39)
Physical impairment (n=20)
Failed test (n=16)

Allocated to control group
(n=113)

A

Status of 6-week follow-up

Lost to follow (n=12)

Taking weight management
supplement (n=3)

Engaged in a TV exercise program
(n=2)

Not interested (n=4)

Medical reason (n=3)




Status of 12-week follow-up
Medical reason (n=3)
Personal reason (n=1)
Withdrew (n=1)

l

Status of 12-week follow-up
Join keep-fit club (n=2)
Relocation (n=1)

Medical reason (n=3)

l !

Included in analysis Analyses Included in analysis (n=95)

(n=97)

Figure 8: 1: Sample selection, allocation and follow-up.

8.5.5. Exercise program

The intervention was developed by a consensus study in a local context with cultural adaptation. The
home-based exercise program included Ghanaian indigenous physical activity (Ampe) that involves
clapping while singing and jumping vertically. ‘Ampe’ is an aerobic recreational activity that
incorporates good physical workouts and social bonding with intermittent active rest. Additionally,
the exercise program had six (6) different resistance exercises such as squat to chair, wall push-ups
and exercises with water bottles. The details of the exercise dosage were explained, printed and given
to the participants in the exercise group. The Consensus on Exercise Reporting Template (CERT)
was used to report the exercise program. A trained female exercise instructor based in the community
provided telephonic support (an average of three calls, each lasting 8 minutes) over the 12 weeks,
encouraging and motivating them to overcome personal barriers to exercise. The women played the
Ampe exercise in 3-4 sets, 3-4 times/week with 10-15 repetitions for a maximum of 10-15 minutes.
The resistance exercises involved 4 sets, 3-5 times/week of 10 repetitions for 10-15 minutes. A high
degree of consensus among both international and local experts was reached on the component of
the exercise program (unpublished data). A culturally appropriate exercise program recognizes the
importance of cultural diversity and the influence of cultural factors on weight loss. By adapting the
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program to the cultural context of the participants, it enhances engagement, adherence, and

effectiveness, leading to improved health outcomes and overall well-being.

8.5.6. Outcome measurements

At baseline and after 12 weeks of intervention, participants’ anthropometrics and body composition
were obtained. Height was determined by a stadiometer (Ghaziabad, Scorpia India Medicare Pvt.
Ltd. | ID: 4076377262) and an Omron Body Composition Monitor with Scale (Omron BF-511 T —
rozbaleno) was used to measure weight, skeletal muscle mass, visceral fat area body fat percentage
as well as BMI while the participants wore light clothes and no shoes. With the participant in a
standing position (with feet together), an inelastic tape was used to measure waist and hip
circumference (to the nearest 0.1 cm) as the smallest girth around the waist and the region of
maximum girth around the buttocks— (the trochanteric region) for hip circumference (McARDLE
and Jackson, 2000). The waist-hip ratio (WHR) and waist-to-height ratio (WHtR) were determined.

All these parameters were measured pre-and post-intervention.

8.5.7. Statistical analyses

Baseline characteristics were reported as means + SD or as percentages and frequencies of the study
groups. An independent t-test was used to compare the baseline anthropometric and body
composition measures between the intervention and control groups. Additionally, we performed
stratified analyses to investigate variations in body composition and anthropometric changes within
the exercise group (overweight vs. obese women) classified by baseline age (48-58 and 58+) using
a repeated-measures linear mixed model. Statistical analyses were performed using SPSS software,

version 26.
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8.6. Results

8.6.1. Socio-demographic characteristics of the trial participants

The socio-demographic characteristics of the 192 participants randomized to the exercise trial are
shown in Table 1. Post-menopausal women were on average 58.70 + 6.38 years old with more than
half (n=100, 52.1%) above 58 years. Most of the participants (n=104, 54.2%) had completed junior
or senior high school. More than two-thirds of them were Akans (n=138, 71.9%), employed (n=153,
79.7%), Christians (n=154, 80.6%), and traders (n=132, 68.8%) by profession. Almost three-fifths
(57.3%, n=110) were divorced or married respectively whereas 24.0% (n=46) were widowed (Table
1). Except for educational level (p =0.037), there were no statistically significant differences in any
demographic characteristic between the study groups at baseline (all p >0.05).

Table 8: 2: Socio-demographic characteristics of the trial participants

Characteristics Total (N=192) Control (N=95) Exercise (N=97) P-value

Age (years) 58.70 £ 6.38 58.83 + 6.63 58.58 + 6.15 0.783
Age group (years) 0.669
48-58 92 (47.9) 47 (49.5) 45 (46.4)

58+ 100 (52.1) 48 (50.5) 52 (53.6)

Religion 0.307
Christians 154 (80.6) 73 (77.7) 81 (83.5)

Muslims 37 (19.4) 21 (22.3) 16 (16.5)

Marital status 0.306
Single 17 (8.9) 8(8.4) 9(9.3)

Married 110 (57.3) 50 (52.6) 60 (61.9)

Divorced 110 (57.3) 13 (13.7) 6 (6.2)
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Widowed 46 (24.0) 24 (25.3) 22 (22.7)

Ethnicity 0.529
Akan 138 (71.9) 65 (68.4) 73 (75.3)

Ga or Ewe 15 (7.8) 9 (9.5 6 (6.2)

Northerner 39 (20.3) 21 (22.1) 18 (18.6)

Educational level 0.037
None 35 (18.2) 21 (22.1) 14 (14.4)

Primary 31(16.1) 21 (22.1) 10 (10.3)

Junior or High 104 (54.2) 44 (46.3) 60 (61.9)

Tertiary 22 (11.5) 9(9.5) 13 (13.4)

Occupation type 0.683
Trader 132 (68.8) 64 (67.4) 68 (70.1)

Others 60 (31.3) 31 (32.6) 29 (29.9)

Employment

status 0.184
Unemployed 39 (20.3) 23 (24.2) 16 (16.5)

Employed 153 (79.7) 72 (75.8) 81 (83.5)

8.6.2. Baseline anthropometric and body composition measures of the trial participants

The baseline anthropometric and body composition measures of the trial participants are presented
in Table 2. Except for muscle mass with a higher mean in the control than in the exercise group
[25.45 + 3.62 vs 24.68 * 2.47], all other anthropometrics and body composition measures at pre-test

(baseline) were higher in the exercise group compared to the control group (all p >0.05).
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Table 8: 3: Baseline anthropometric and body composition measures of the trial participants

Variables Total (N=192) Control (N=95) Exercise (N=97) P-valuef
Weight (kg) 7781+12.01 76.67+10.80  78.91+13.07 0.197
Height (cm) 15748 £7.17  157.24 +6.52 15771 £ 7.77 0.651
BMI (Kg/m?) 3143+4.43  31.19+456 31.67 +4.31 0.449
Muscle mass (kg) 25.06 + 3.11 25.45 + 3.62 24.68 £ 2.47 0.090
Body fat (%) 42.65+547  42.09+5.39 43.19 +5.52 0.164
Visceral fat 11.02 +1.93 10.95 + 2.04 11.08 +1.82 0.628
WC (cm) 101.21£9.44  100.03 £9.22 102.36 £ 9.57 0.086
HC (cm) 112.22 £9.66  111.57 +8.76 112.87 £ 10.47 0.353
WHR 0.90 + 0.06 0.90 £ 0.07 0.91 £0.06 0.246
WHtR 0.64 + 0.06 0.64 + 0.06 0.65 £ 0.06 0.143
p <0.05

8.6.3. Changes from baseline for anthropometric and body composition measures with the
intervention of the exercise trial

Anthropometric and body composition changes were evaluated at baseline and twelve weeks and are
presented in Table 3.

Anthropometrics

After twelve weeks, the intervention group lost a mean of 1.72 kg (a loss of 2.2%) vs. a 1.64 kg gain
(a gain of 2.1%) in the control group (p < 0.0001). Body mass index decreased on average in the
exercise group but increased in the control group (+0.78 vs. -0.64 kg/m2, p <0.0001). Waist

circumference (WC) decreased by a mean of 1.39 cm in the exercise group vs. a 2.02 cm increase in
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controls (p <0.0001). In the exercise group, the mean hip circumference (HC) decreased by 2.46 cm,
but the mean increased by 0.21 cm in controls (p <0.001). A similar trend was observed for WHtR
between the exercise group vs the control group (+0.01 vs. -0.01, p <0.0001). However, WHR did
not differ between the exercise group and the control groups [-0.01 for both, p =0.130].

8.6.4. Body Composition and Fat Distribution Changes

The exercise group experienced a mean 1.72% decrease in total body fat which represented a decline
from 43.3% to 41.5% vs. an insignificant 0.23% mean gain of fat in controls (p <0.0001) (Table 3).
A similar trend was observed for visceral fat between the exercise group and the controls (+0.36 vs.
-0.56%, p =0.033). Muscle mass however increased by an average of 0.21 kg in the exercise group
but decreased by 0.25kg in the control group with a much less statistical significance compared to
body fat and visceral fat (p =0.033 vs. p <0.0001 for both visceral and body fat).

Table 8: 4: Changes from the pre-test for body composition with the intervention of the exercise

trial.
Variables Control (N=95) Exercise (N=97) P-valuef
Weight (kg) <0.0001
Pre-test 76.67 +10.80 78.91 + 13.07
Post-test 78.31 + 10.66 77.19+77.19
A (% A) -1.64 (-2.12) 1.72 (2.20)
BMI (Kg/m?)2 <0.0001
Pre-test 31.19 + 4.56 31.67+£4.31
Post-test 31.83+4.45 30.89 £ 4.40
A (% 4) -0.64 (-2.03) 0.78 (2.49)
Muscle mass (kg) 0.033
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Pre-test
Post-test
A (% 4)
Body fat (%0)
Pre-test
Post-test
A(%A)
Visceral fat (%)
Pre-test
Post-test
A (% 4)
WC (cm)
Pre-test
Post-test
A (% A)
HC (cm)
Pre-test
Post-test
A(% A)
WHR P
Pre-test
Post-test

A (% 4)

25.45 + 3.62
25.20 + 3.82

0.25 (0.99)

42.09 £5.39
42.32 +5.77

-0.23 (-0.54)

10.95 + 2.04
11.51+2.20

-0.56 (-4.99)

100.03 +9.22
102.05 +9.33

-2.02 (-2.00)

111.57 £ 8.76
111.78 £ 8.74

-0.21 (-0.19)

0.90 £ 0.07
0.91 £ 0.07

-0.01 (-1.10)

24.68 = 2.47
24.89 + 2.61

-0.21 (-0.84)

43.19 +5.52
41.47 +591

1.72 (4.06)

11.08 +1.82
10.72 +£ 2.60

0.36 (3.30)

102.36 + 9.57
100.97 + 10.07

1.39 (1.37)

112.87 +10.47
110.41 + 10.86

2.46 (2.20)

0.91+0.06
0.92 +£0.06

-0.01 (-1.10)

<0.0001

<0.0001

<0.0001

<0.0001

0.130
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WHtR® <0.0001

Pre-test 0.64 £ 0.06 0.65 £ 0.06
Post-test 0.65 +0.06 0.64 +0.06
A (% A) -0.01 (-1.55) 0.01 (1.55)
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8.6.5. Pre-test and post-test anthropometric and body composition measures stratified by
baseline BMI (overweight vs. obese participants)

Table 4 presents anthropometric and body composition measures stratified by baseline BMI
(overweight vs. obese participants)

Anthropometry

After twelve (12) weeks, the overweight exercise group lost a mean of 1.17 kg (a loss of 1.7%) vs.
2.26 kg gain i.e., a gain of 3.2%) in controls (p <0.0001); the obese exercise group lost 2.12 kg (a
loss 2.5%) vs. 1.05-kg loss (a loss of 1.3%) in the control group (p <0.0001) (Table 4). Body mass
index decreased, on average, in the overweight exercise group (+0.46 vs. -1.12 kg/m? in controls, p
<0.0001) and the obese exercise group (+1.01 vs. 0-0.2 kg/m? in controls, p =0.001). Waist
circumference decreased by a non-substantial mean of 0.22 cm (representing 0.2%) in the overweight
exercise group vs. 1.76-cm increase in controls (p = 0.025) and decreased by 2.2 cm in the obese
exercise group vs. 2.26-cm increase in the control group (p <0.0001).

Fat Distribution Changes

The overweight exercise group had a mean decline of 1.6% in body fat mass changing from 39.4%
to 37.8% vs. a mean gain of 0.6% fat in controls (p =0.001). On the other hand, the obese exercise
group experienced an average 1.8% loss of total fat mass, which represented a decline in the
percentage of body fat from 45.9% to 44.0% vs. a slight (0.1%) increase in controls (p =0.001) (Table

4).

125



Table 8: 5: Pre-test and post-test body anthropometric and body composition measures

stratified by baseline BMI

Baseline BMI < 30 Kg/m2 Baseline BMI > 30 Kg/m2 (Obese
(Overweight women) women)
Control Exercise P- Control Exercise P-
Variables (N=46) (N=40) valuef (N=49) (N=57) valuef
Weight (Kg) <0.0001 <0.0001
69.53 % 8338 £+ 8552
Pre-test 7.49 69.50 + 8.25 8.92 11.75
71.79 + 84.43 + 83.40 +
Post-test 7.39 68.33 + 8.83 9.61 12.19
226 (- -1.05 (-
A (% A) 3.20) 1.17 (1.70) 1.25) 2.12 (2.51)
BMI (Kg/m?)2 <0.0001 0.001
27.55 + 34.60 + 34.33 +
Pre-test 1.63 27.89+1.22 3.69 3.67
28.67 + 34.80 + 33.32 +
Post-test 1.95 27.43 +1.50 4.09 3.98
112 (-
A (% 4) 3.98) 0.46 (1.66) -0.2 (-0.58) 1.01 (2.99)
Body fat (%) 0.001 0.001
38.46 + 45.50 + 4585 +
Pre-test 4.22 39.40 £ 3.60 3.97 5.07
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Post-test

A (% 4)

WC (cm)

Pre-test

Post-test

A (% A)

39.03
4.39
-0.57

1.47)

96.08
6.16
97.84
6.60
-1.76

1.82)

I+

I+

I+

37.84 +£4.32

1.56 (4.04)

95.85+7.03

95.63+7.10

0.22 (0.23)

0.025

45.40

5.19

0.1 (0.22)

103.74
10.08
106.00
9.83
-2.26

2.16)

I+

I+

44.01 +

5.56

1.84 (4.10)

106.92

I+

8.44

104.72

I+

10.20

2.18 (2.06)

<0.0001
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8.7. Discussion

Given that postmenopausal women are at an increased risk for several health conditions, we aimed
to test the effectiveness of culturally developed exercise programs on anthropometrics and body
composition in postmenopausal women with excess weight gain (overweight and obesity). Our
results show statistically significant differences between groups in anthropometrics and body
composition changes over time and indicate that an exercise program that is culturally designed

results in increased benefits.

Our 12-week exercise program in postmenopausal women with excess weight gain led to significant
decreases in body weight, BMI, WHtR, total body fat, visceral fat, and an increase in muscle mass.
Our intervention did not influence WHR, however, there were statistical differences between waist
circumference (p <0.0001) and hip circumference (p <0.001) in the intervention group compared
with the control group. Therefore, changes in these variables after the intervention might not reflect

a change in WHR.

Although, the body weight lost at 12 weeks in our exercise group was modest (1.72kg), a meta-
analysis conducted by Dattilo and Kris-Etherton (1992) and MacMahon et al, (1987) revealed that a
weight loss of 1 kg decreases triglycerides by 1.9% or 1.5 mg/dL (0.02 mmol/L), serum cholesterol
by 1% or 2.3 mg/dL (0.06 mmol/L) and fasting plasma glucose by 3.6 mg/dL (0.2 mmol/L). Thus, a
5-kg weight loss would result in an 18 mg/dL (1.0 mmol/L) reduction in the average fasting plasma
glucose values. Additionally, a study by the Diabetes Prevention Program Research Group (Knowler
at al., 2002) found that overweight adults with a weight loss aim of 7% and at least 150 min/week of
physical activity had a 58% lower risk of type 2 diabetes. Therefore, consistent with the guidelines

of the American College of Sports Medicine and the National Heart, Lung, and Blood Institute, a
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primary weight-reduction goal should be to lose weight by 5% to 10% and maintain this loss over

the long term (Blair et al., 1996).

The major interventional effects between groups were found in total body fat, BMI, WHtR and
muscle mass. The reduction in the intervention group is encouraging as it demonstrates that a
decrease in total body fat may lower the chance of developing chronic diseases (Lindstrom et al.,
2003, Knowler et al., 2002, Lindstrom et al., 2006) and metabolic syndrome (Karelis et al., 2008) in
postmenopausal women. In the context of weight reduction in adults, the conservation of muscle
mass is essential for the maintenance of metabolic capacity, the motor capability of skeletal muscles
(Deibert et al., 2007) and the prevention of osteoporosis (Capozza et al., 2008). Our findings have
demonstrated that the preservation of muscle mass is essential. We found that by using the exercise

program, considerable weight reduction may be reached with an increase in muscle mass.

The women had higher waist circumferences before the intervention in our study. The increase in
waist circumference is consistent with other literature findings showing that weight gain in ageing
mostly occurs around the abdominal region (Ley et al., 1992, Haarbo et al., 1991). Also, it is known
that after menopause, visceral adipose tissue accumulation and waist circumference increase above
and over the consequences of ageing (Kuk et al., 2005). When compared to the control group in our
study, postmenopausal women in the exercise group showed a reduction in waist circumference
(1.39cm vs -2.02cm) and hip circumferences (2.46cm vs -0.21cm). An earlier study that investigated
the effect of a weight-management program on the body composition of obese postmenopausal
women reported weight loss in different areas namely the thigh and abdominal region (CORDERO-
MacINTYRE et al., 2000). However, our culturally induced exercise program used in the study does
not allow differentiation between different fat regions because the “Ampe” in the program involves
a total body physical workout.
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Our analysis within the exercise group stratified by baseline BMI (overweight and obese),
demonstrated that the effects of the exercise program were more evident in the body composition
(body fat) and anthropometrics (BMI, WC and body weight) in obese postmenopausal women
compared with overweight participants. For instance, obese women experienced a mean 1.84%
decline in body fat mass compared to 1.6% in overweight women. Again, there were a higher
reduction in BMI (1.01kg/m?vs. 0.46kg/m?), WC (2.18cm vs. 0.22cm), and body weight (2.12kg vs.
1.17kg) in obese postmenopausal women compared to overweight women. This variation in effect
between obese and overweight postmenopausal women should be interpreted carefully because this
finding was based on within-group analyses and could be due to chance. Our finding is consistent
with a study by Velthuis et al., (Velthuis et al., 2009) that investigated 189 sedentary postmenopausal
women. Their results revealed that in the exercise group, the effect of the exercise program on the
body composition of normal-weight women was higher compared to overweight women. Improving
the body composition and anthropometrics in obese postmenopausal women is relevant, however,
there are too few studies to conclude the effects of exercise programs on glucose levels and lipids in
postmenopausal women. More studies are needed because elevated blood pressure and lipid profiles

are very common conditions in the postmenopausal stage.

The finding shows a significant difference in educational level between the treatment and control
group. Women in the exercise group have significantly higher education which may influence their
nutrition preferences as well as health behaviours and, most importantly, their adherence to the
program. However, a study by McDonald and colleagues [38] revealed that aside educational level,
adherence to intervention program improved following higher severity of condition investigated.

Again, determinants of adherence of lifestyle intervention in adults was investigated by Burgess and
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colleagues [39]. They found that lack of enjoyment of the intervention can be barrier to behaviour

change [39]. In our study, the adherence was increased and may due to enjoyment of the program.

Weight reduction interventions are associated with substantially higher drop-out rates (King et al.,
1995). In our study, the intervention was well accepted by the participants which may be due to

cultural adaption within the Ghanaian context.

Finally, our study was conducted in excess weight, postmenopausal women a population at high
metabolic risk of cardiovascular disease. However, there are limitation to keep in mind when
interpreting and translating our findings. Importantly, because the exercise programme of the
intervention was culturally designed, our results are only applicable in this context. The step test
results and the measuring of anthropometrics alone may have served to encourage the women in the
control group to increase their physical activity level, affecting the outcomes of this group. Again,
due to logistical issues, only telephonic support was carried out in this study to improve compliance.
In future studies, we intend to monitor postmenopausal women's daily dietary intake before, during,

and after the exercise program.

8.8. Conclusion

This is the first study that investigated the effect of culturally adapted exercise-based programme on
postmenopausal women with excess weight. We have demonstrated that our intervention program
can increase muscle mass, and reduce anthropometric variables (BMI, WHtR, WC and HC) and body
composition (visceral fat, total body fat) in postmenopausal women with an increase in body weight.
Weight loss programs may be challenging for postmenopausal women with excess weight gain (Chiu
et al., 2020), however, the outcome of this study has demonstrated that women need to overcome the

obstacles since there are important health implications (Pischon et al., 2008).
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8.11. Conclusion

In this chapter, we discussed the effects of culturally adapted exercise programs on anthropometrics
and the body composition of postmenopausal women with excess weight. The next chapter includes

an integrative synthesis of the PhD study outcomes.
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9. CHAPTER NINE: INTEGRATIVE DISCUSSION
In chapter nine an integrative discussion of the implications and significance of study in the light of
the literature (Chapter 2) is presented. The study aimed to develop and test the effect of a culturally
adapted exercise-based programme for weight loss in Ghanaian postmenopausal women with excess

weight. The study results emanated from five studies of which the results are outlined and depicted

as chapters in Figure 9.1.

Chapter 4 Chapter 5

Prevalence of excess weight and
associated socio-demographic
factors in PMW

¥

)

Physical activity, lifestyle levels and
sociocultural factors in PMW with
weight gain

4

Chapter 6

PMW experiences on excess
weight gain

Chapter 7

Chapter 8
Development and agreement on P

culturally developed exercise-
based program-Delphi
Technique

Randomized control trails to
test exercise program

Figure 9. 1: Schematic di'agr'am of the studies conducted
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To achieve the study aim, the prevalence of postmenopausal women (PMW) and associated
demographic factors with excess weight were identified (Chapter Four). In Chapter Five, the physical
activity, lifestyle and sociocultural factors led to exploring the experiences of PMW with weight gain
in Chapter Six. In Chapter Seven, a culturally adapted exercise programme was developed based on
the findings from the three previous Chapters and literature review findings. The exercise programme
was compiled using a modified international and local Delphi technique. In Chapter Eight, the
methodology and results of a randomized controlled trial was reported that tested the effectiveness

of the culturally developed exercise programme.

Section A

The discussion in this section will reflect on the study findings, summarising the main findings
followed by discussion of the results using the Health Belief Model (HBM). The Health Belief Model
(HBM) was used as the theoretical framework for this thesis. The HBM framework is often used to
explain why individuals change or maintain specific health behaviours (Seiler et al., 2022). This
model assumes that individual involvement in health-related behaviours is determined by
understanding the six constructs: perceived susceptibility (an individual’s assessment of their risk of
getting a disease or condition), perceived severity (an individual’s perception of the seriousness and
potential consequences of the condition), perceived benefit (an individual’s beliefs about whether
the recommended behaviour will reduce the risk or severity of impact), Perceived barrier (an
individual’s assessment of the difficulties and cost of adopting behaviours), cue to action(the internal
or external motivations promoting the desired behaviour), and self-efficacy (an individual’s belief

about their capabilities to successfully perform a new health behaviour) (Rosenstock et al., 1988,

Bandura, 1982)).
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9.1. A synthesised narrative of the thesis

The study aimed to develop and test the effect of a culturally adapted exercise-based programme for
weight loss in Ghanaian postmenopausal women with excess weight. To develop an appropriate
programme, the study initially established the extent of the epidemic proportion of postmenopausal
women with excess weight in Ghana. Literatures to date have reported overweight/obesity
prevalence among women in Ghana (Asosega at al., 2021, GSS, 2015, Duda et al., 2007). For
instance, Duda and colleagues (2007) documented 62.2% overweight/obesity prevalence among
adult women, aged 18 years and older in Ghana. Additionally, The Ghana Statistical Service (2015)
reported that the prevalence rate of overweight/obesity increased from 25% in 2003 to 40% in 2014
among women of reproductive age in Ghana. Asosega and authors (2021) documented similar
findings among the same population (reproductive women). Their study reported a 35.4% overall
prevalence of overweight/obesity among reproductive Ghanaian women (Asosega et al., 2021).
While there is a rich body of literature on overweight/obesity prevalence among women, the
prevalence in postmenopausal women is not known in Ghana. Therefore, it was necessary to increase
the knowledge of overweight/obesity prevalence in Ghana to inform appropriate weight loss
programme. To fill the research gap, the study determined the prevalence of overweight/obesity in
Ghanaian postmenopausal women (Chapter Four). Although overweight/obesity affects other
populations (Centers for Disease Control and Prevention [CDC], 2012), the current study reported
an overweight/obesity prevalence rate of 73.2%, 91.8% and 91.0% using BMI, WHtR and WHR
respectively. Education and ethnicity were predictors of excess weight gain using WHR among the
women. Postmenopausal women from the Ga tribe with high school education had 4.7- and 8.6-
times increased odds of having excess weight gain characterized by the WHR criterion. These results

put postmenopausal women at risk for modifiable diseases such as cardiac disease, renal disease and

diabetes (Avery et al., 2012). The reason for the development of these chronic diseases is due to
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alterations in lipid metabolism and estrogen deficiency (Mijatovic et al., 1999). In menopausal stage,
there is decrease in estradiol (E2) that contributes to lipid metabolic disorders (Ko and Jung, 2021).
The peculiar function of E2, which is produced in the ovary using low-density lipoprotein cholesterol
(LDL-C), is the reason (Ko and Jung, 2021). Thus, a reduction in E2 production means that LDL-C
is not used for synthesizing estradiol (E2), hence it remains in the systemic circulation and these

increase the risk of metabolic syndrome symptoms (Mumusoglu and Yildiz, 2019).

After establishing the extent of the epidemic in postmenopausal women, we determined the
behaviours, beliefs and attitudes toward the development of excess weight. The findings revealed
that over 55 (55.2%) of PMW engaged in moderate physical activities, 23.1% attained a low level
and 21.7% had a high level of physical activities. Housewives and unemployed postmenopausal
women have a higher risk of gaining excess weight using WHR and WHTtR criteria. The study further
found that the majority of PMWs believe that cultural background will prevent them from losing
weight as society sees PMWSs' current body weight as attractive. The majority of PMWs have poor

lifestyles due to their attitude towards food (59.7%) and sedentary behaviour (64.1%).

The higher prevalence rate of excess weight identified from this study (Chapter Four) necessitated
the exploration of women’s weight management practices. The findings revealed three major themes
namely, (i) perception of body weight, (ii) measures to reduce body weight, and (iii) support to adhere
to the weight management program. Sub-themes revealed that weight gain was viewed as the
presence of diseases and admired by society as a culturally accepted body image. Diet-related
changes, a combination of diet modification and physical activity, and weight management
supplements emerged as measures to reduce excess weight. Support to adhere to the weight program

included health education, access, affordable exercise facilities, and social support.
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To address the issue of excess weight, we further developed a culturally sensitive exercise-based
programme since excess weight is associated with life-threatening risk factors that affect morbidity
and mortality rates (Akers et al., 2010). Many factors identified in this study (Chapters Four-Six)
hinder postmenopausal women from losing weight. For example, demographic information revealed
that the majority were traders and are more likely to work full-time, have family responsibilities
(chores, taking care of grandchildren) and have children (Barnes and Kimbro, 2012). These
challenges could interfere with finding time to exercise (Campo et al., 2011). Additionally, unhealthy
eating patterns, low physical activity and socially accepted excess body size were also mentioned.
However, the programme included Ghanaian house-hold indigenous recreational activity (Ampe)
which can be performed without the need for special conditions. After three rounds of questions, all
the items presented in the Delphi questionnaire achieved over 80% consensus with a 90.2% (n=37)

response rate.

The programme was tested among postmenopausal women. After 12 weeks, there were statistically
significant differences in body weight, BMI, WHtR, visceral fat, and total body fat in the exercise
group compared with the control group even though WHR was not affected. Again, muscle mass
increased significantly (+0.21 kg), whereas hip circumference (-2.46 cm) and waist circumference (-
1.39 cm) decreased significantly compared with the control group. Within the intervention group
when stratified by BMI, there were higher reductions in BMI (1.01kg/m2 vs. 0.46kg/m2), WC
(2.18cm vs. 0.22cm), body weight (2.12kg vs. 1.17kg) and body fat (1.84% vs 1.6%) in obese

postmenopausal women compared to overweight women.
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9.2. Perceived threat (susceptibility and severity)
The level of perceived threat or risk of a certain situation (also known as "readiness to act"), which
is a combination of perceived seriousness and susceptibility, is the main driver of change under health

belief model (Baranowski et al., 2003).

9.2.1. Perceived susceptibility to excess weight

As postmenopausal women continue to be challenged by weight management (Jung et al., 2015,
James et al., 2012), it is important to understand the perceived susceptibility to weight gain. In this
study, 55.2% of the participants had 1 to 2 days per week of moderate physical activities for 1 to 20
minutes per day during the last 7 days, however, they did not meet the minimum amount
recommended by the World Health Organization. Thus, the finding of this study indicates that
participants in this study do not engage in adequate physical activity to be beneficial for their health.
Participants’ engagement in insufficient physical activity may have influenced the women’s
susceptibility to excess weight. The result makes an important contribution to our understanding of
the prevalence and predisposing factors of weight gain in postmenopausal women in Ghana. A life
of inactivity increases the risk of developing several chronic diseases (WHO, 2018), which leads to
2 million deaths worldwide each year (WHO, 2020). Regular physical activity is necessary for long-
term weight management and studies consistently show that older adults do not meet the national
recommendations of 150-300 minutes of moderate-intensity of physical activity per week (Bull et
al., 2020). The menopausal stage is often considered a sign of reduced health and this stage compared
to the premenopausal stage is more susceptible to disease (Tiansawad et al., 2009). People go through
a variety of physiological, physical, cognitive, and social changes during the onset of menopause,
which makes them more susceptible to changes that have an impact on their health (Antonio et al.,

2009, Utian, 2005). These changes include the first signs of chronic diseases like hypertension,
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arthritis, cardiovascular disease, and diabetes (Antonio et al., 2009). A decrease in physical activity
may be expected as women may find it challenging to engage in regular physical activity throughout
the menopausal years due to increased daily life demands (such as job-related obligations, caregiving
for grandchildren and/or parents) (Carson et al., 2018). Again, most of their available time for
physical activity has been replaced by sedentary activities like watching television and using other
screen-based media; there is also reason to believe that domestic mechanization (with the advent of
labour-saving devices like blender, "fufu" pounding machine, and washing machines) has also
contributed to increased sedentariness (Archer et al., 2013). Various studies have shown the benefits
of regular physical activity in preventing chronic diseases and early death (Barbagelata, 2016,
Antonio et al., 2009, Babatunde, 2022). Given the importance of physical activity in women’s health,
emphasis should be focused on setting attainable goals such as engaging in traditionally appropriate
aerobic activities and participating in family-centred activities (James et al., 2012). Mostly, short
intervals of physical activity are recommended for women with excess weight gain and those starting

an exercise program (Jeffery et al., 2003).

Over the past three decades, there has been an increase in emerging NCDs related to diet and lifestyle;
this has often been attributed to the demographic transition, epidemiologic transition, and
contemporary nutrition transition (Defo, 2014, Remais et al., 2013). The nutrition transition is
characterized by a change in the disease burden from undernutrition to over nutrition-related chronic
diseases (Ofori-Asenso et al., 2016). Among other factors related to excess weight, eating habits has
received more attention due to their preventable aspect (Goel, 2006, Barbagelata, 2016). In essence,
consistent healthy eating has long been linked to either a healthier weight or more successful weight
loss. (Wyatt et al., 2002). From the study, participants had poor eating habits as more than 50% of

the participants on most days of the week eat more than the recommended amount which explains
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the perceived susceptibility to weight gain. Unsurprisingly this eating behaviour is believed to result
in increased caloric intake and, eventually, has a substantially detrimental effect on weight outcomes
(Hout et al., 2005). Moreover, undue eating behaviour leading to excess weight gain in individuals
can be considered a disorder (Barbagelata, 2016). The presence of disordered eating behaviours may
compromise attempts to maintain healthy eating and weight loss (Barbagelata, 2016). An eating
disorder is therefore not only linked with a psychological problem but is also associated with weight
regain and poorer long-term outcomes in those with weight loss intervention (Barbagelata, 2016).
Since such problems occur rather often among individuals with excess weight gain, targeting eating
disorders may result in better psychological functioning and weight loss treatment outcomes which
will decresed the perceived threat to weight gain (Elfhag & Rossner, 2005). Some of these behaviours
are challenging to assess and may require specific knowledge and training or referral for accurate
assessment and the design of effective interventions. Various approaches for the treatment of eating
disorders have been tested (Barbagelata, 2016), however, cognitive behavioural therapy, behavioural
weight loss intervention and interpersonal therapy are the best-studied and the most well-established
psychological treatment for eating disorders and have shown comparable outcomes with some work
suggesting its superiority in the long-term maintenance of results (Grilo et al., 2011, Wilson &
Shafran, 2005, Hilbert et al., 2012, Wilson et al., 2010). More flexible control of overeating
behaviour is recommended in the treatment of individuals with excess weight gain, as it is associated
with weight maintenance compared with rigid control (Westenhoefer, 2001). The habits associated
with overeating highlighted in the study informed the decision to include nutritional education in the

programme.

Linked to the psycho-social factors, are the women’s understanding and definition of the concept of

body weight as important because it affects their perception of body image and the likelihood of
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developing excess weight (James et al., 2012). The evidence from the current study indicated that in
addition to insufficient physical activity and poor eating patterns, participants are susceptible to
weight gain due to cultural influences or values and perceptions of excess weight. The participants
assume that their body weight is normal, partly because they believe that being overweight or obese
is not a disease like diabetes or a stroke (Okop et al., 2016). This misconception about weight gain
could explain why women in this study, for instance, did not perceive the personal risk of weight
gain. Previous studies have emphasized the importance of an appropriate perception of risk in
enhancing intention and willingness to engage in healthy behaviours (Okop et al., 2016).
Interestingly, the participants viewed their excess body weight to be presentable or attractive within
the Ghanaian cultural context and research suggests that many Ghanaian communities have a strong
admiration for larger body sizes (Benkeser et al., 2012, Aryeetey, 2016). Earlier studies in Africa
have been conducted in Gambia (Van der Sande et al., 2001), South Africa (Walker et al., 2001) and
Nigeria (Belek, 2019). These studies report that excess weight is seen as either positively associated
with prosperity, (Belek, 2019, Walker et al., 2001, Van der Sande et al., 2001) or viewed with
ambivalence (Walker et al., 2001). Due to the social desirability of excess weight as such, the women
in the present study may not consider themselves being overweight or obese to take further action.
People change their behaviour if they perceive that their health is in danger and that their present
behaviour could have negative effects. Researchers also recommended highlighting the risk and
severity of the medical issues and health complications that might result from being overweight or
obese (Daddario, 2007). The perception of body weight as attractive and admired by society could
present a challenge to weight reduction interventions in this setting (Okop et al., 2016). Lack of
knowledge about potential risks that have been highlighted in earlier research is mainly responsible
for the poor perceptions of the risk and severity of excess weight (Draper et al., 2016, Faber et al.,

2005, Puoane et al., 2005). Lack of access to accurate health information on the risks associated with
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excess body weight in this population may also contribute to poor views of the risk of mortality and
morbidity associated with excess weight (Micklesfield et al., 2013). It might be helpful to emphasize
health complications or the threat of excess weight which is linked to the increased prevalence of
heart disease, metabolic disorders and osteoporosis, especially among postmenopausal women
(Marinou et al., 2010, Hosseini et al., 2017). Access to reliable health education can motivate some
women to change their behaviour to mitigate the risk of chronic diseases, early mortality and
morbidity. Health information can be used as a starting place for behavioural change. With the
increased use of technology after the COVID-19 pandemic (Koeze and Popper, 2020), virtual
platforms could be used to deliver menopause health education, exercise and dietary guidance as

long as the women are free to question each other and share their experiences (Kracht et al., 2022).

9.2.2. Perceived severity/seriousness

Despite the public's access to a variety of weight-loss methods, this study documented a higher
prevalence of excess weight using BMI (73.2%), WHtR (91.8%) and WHR (91.0%). A higher
prevalence of excess weight by inference highlights the seriousness of the growing burden of weight
gain among postmenopausal women in the country. The increasing burden of excess weight found
in this study is consistent with findings made by previous studies in the nation (Agyei-Mensah &
De-Graft Aikins, 2010, Ofori-Asenso et al., 2016), and it is further confirmed by the Ghana statistical
services (GSS, 2014, GSS, 2004). Ghana DHS's reported steadily rising obesity/overweight
prevalence over the period 1988 to 2014 in the general population (GSS, 2014, GSS, 2004). The
increasing prevalence of weight gain is closely linked to insulin resistance and increased incidence
of metabolic syndrome (Marinou et al., 2010, Brochu et al., 2000, Farlane et al., 2001). This high
prevalence shows the continued need for cognitive and behavioural strategies intended to reverse

this population’s (postmenopausal women) increased trend in excess weight gain. The continued rise
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in weight gain urged other researchers to use the HBM to investigate weight-related attitudes or
behaviours and develop weight management programs (Downs &Ashton, 2011, Kwan et al., 2012).
The expectancy of HBM was defined in terms of the person's assessment of their susceptibility to
and severity of a disease, as well as their chance of being able to lower that threat by personal action
(Rosenstock et al., 1988). However, the outcomes of other studies have demonstrated that perceived
susceptibility and severity are not predictors for engaging in preventive behaviour (Hosseini et al.,
2017, Baghianimoghadam et al., 2013, Keating et al., 2005, Solimanian et al., 2014, Edmonds 2009).
For instance, a study by Baghianimoghadam et al. (2013), Edmonds (2009), Keating et al. (2005)
and Solimanian et al. (2014) revealed that there was no statistically significant correlation between
perceived severity and behaviour prevention, however, there was a direct correlation between
behaviour and perceived susceptibility. It appears that knowing the threat and feeling vulnerable to
the negative effects of weight gain is insufficient to alter or encourage the behaviour. However, since
perceived susceptibility and severity are influenced by medical knowledge and information, it shows
that the reason for the disparity in findings across studies is the difference in the level of awareness
of the disabilities and risks associated with unhealthy behaviour (Hosseini et al., 2017). There is a
greater need for more research in this area to understand the relationship between these two
constructs and behaviour given that different results from studies about the relationship between

perceived susceptibility and severity with behaviour have been reported.

Excess weight was viewed by the participants as a life-threatening, debilitating condition as they
lamented that they experience severe joint pains, especially around their knees, waist, and ankles.
Perceived threat exerted the greatest influence on behavioural intention of weight management and
studies have shown that it is a strong predictor of some health behaviours (Bishop et al., 2015,

O’connell et al., 1985). Several women said the risk of increased body weight limited their mobility
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and prevented them from enjoying life to the fullest. Increased weight can increase the likelihood of
developing improper movement and alignment of the bones and muscles (Walsh et al., 2008),
increasing the risk for osteoarthritis (Franklin et al., 2009) as well as increasing susceptibility to joint
injury (Andersson, 2008) and effort to accomplish everyday tasks (Roffey et al., 2011). The
development of musculoskeletal pain is likely to increase healthcare utilization (Faghri and Momeni,
2014) which can adversely affect the individual financially. Weight-management programmes
including exercises are encouraged, but their positive effects will be significantly improved if they
are specifically designed to address the high prevalence of musculoskeletal discomfort in this
population. It has been demonstrated that a program that is tailored to the needs of the individual has
a favorable impact on the participant's involvement in the program (Faghri and Momeni, 2014). A
positive effects of the walking programme on body weight and other risk factors has been reported
(Faghri et al., 2008) and can be initiated for such individuals, encouraging them to increase the
number of steps they take while performing chores. Health promotion programmes involving health
educators, such as dietitians, can improve weight reduction and other related conditions in individuals

with excess-weight and musculoskeletal discomfort.

Additionally, the participants mentioned that their increased BMI contributed to their health
complications and made them spend a lot of money on pain relief medications. Besides direct excess
healthcare expenditure for diagnosis and treatment, indirect costs such as productivity loss due to
morbidity and early mortality also impede economic growth (Tremmel et al., 2017, Gold et al., 1996).
Recent studies and analyses have discussed the economic burden connected to a gradient between
rising BMI and costs related to increased BMI (Ofori-Asenso et al., 2016, Specchia et al., 2015, Dee
et al., 2014). Research on the cost of illness has several advantages and importance. Firstly, it will

help policymakers understand the economic burden associated with increased BMI. Secondly, the
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studies will identify different components of costs of excess weight-related complications in different
sectors of society, which may have been saved if the condition had not existed. The study can be
conducted from different perspectives that can determine the types of costs included in the analysis.
Measurement could include costs to society, participants and their families, healthcare systems, and
health insurance companies (Hodgson,1994, Rice, 2000). Furthermore, studies on the cost of excess
weight can have a significant role in public health in formulating and prioritizing healthcare policies
and allocating healthcare resources by estimating the amount attributable to morbidity and mortality
associated with excess weight (Jo, 2014). There have been several literature reviews on the cost of
overweight/obesity (Bierl et al., 2013, Lehnert et al., 2013, Tran et al., 2013, von Lengerke and
Krauth, 2011, Hammond and Levine, 2010), however, none of the analyses have thoroughly
examined the co-morbidities associated with obesity factored into the cost estimate (Tremmel et al.,
2017). To improve the standard of living during the postmenopausal period, systematic reviews
should be conducted in the context of the cost of excess weight-related co-morbidities to provide a
high level of evidence on the cost burden due to increased BMI. The information may be used to
develop policies to address the problem of overweight/obesity within the Ghanaian context

(McCormick, et al., 2007).

9.3. Predictors of weight gain in postmenopausal women

It is documented in this study that postmenopausal women of the Ga tribe and high school graduates
have increased odds of excess weight indicated by the WHR criterion. According to Amoah (2003),
the Ga and Akan tribes had the greatest prevalence rates of overweight and obesity, while Ewes had
comparatively low rates. Agbeko et al.’s secondary analysis of data from the 2008 DHS produced
similar findings (Agbeko et al., 2013). Women in the Ga tribe often undertake sedentary occupations

(such as tabletop trading), and studies have shown that they engage in less physical activity (Ofori-
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Asenso et al., 2016). The disparities in the frequency of excess weight among the ethnic groups are
regarded to largely reflect differences in social behaviours, such as work habits, meal preparation,
and perception of body image. Understanding the perceptions and beliefs of body size can serve as
the foundation for including service providers and policy makers in the development of
contextualized, evidence-based measures to address overweight/obesity among postmenopausal

women in Ghana and other countries with similar backgrounds.

Weight loss is generally not successful, despite numerous weight-reduction programmes accessible
to the public (Stubbs et al., 2011). Additionally, the maintenance of successful weight loss as well as
long-term weight-loss program compliance rates are typically low (Stubbs et al., 2011).
Consequently, identifying risk factors for weight gain may help to increase the effectiveness of
treatment (Lazzeretti et al., 2015, Faghri et al., 2016). The analysis also indicated the impacts of
ethnicity and educational level as predictors of weight gain among Ghanaian postmenopausal
women. Only about 21% of urban Ghanaian women in a study on the determinants of overweight
and obesity maintained adequate levels of physical activity (Appiah et al., 2014). Lifestyle changes
are especially relevant when an individual’s BMI increased (Baranowski et al., 2003). The primary
motivation for lifestyle change is the level of perceived threat or risk of a specific condition
(Baranowski et al., 2003). Baranowski and colleagues (2003) noted that fear-based communications
(using statements or explanations that promote fear to encourage positive changes) have been
investigated as a mean to promote behaviour change by affecting the perceived susceptibility and
seriousness of an illness. This form of communication effectively influenced the person’s perception
of a threat and the selection of behaviour to reduce the threat based on the efficacy of a response

(whether the behaviour reduces the threat) and self-efficacy (whether the person is confident that the
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behaviour can be performed). To understand the efficacy of this fear-based communication within

the Ghanaian context, a well-constructed body of research is needed.

Although people with lower socioeconomic status tend to develop excess weight more frequently in
many high-income countries, the opposite is true in low-income countries (Pampel et al., 2012).
Studies have shown that high-income Ghanaians are more likely to be overweight or obese than
lower socioeconomic residents (Amoah 2003, Appiah et al., 2014). A study by Ofori-Asenso et al
documented that Ghanaians with tertiary education were shown to have the highest frequency of
excess weight gain compared to those with lower educational level (Ofori-Asenso et al., 2016). This
may relate to how many Ghanaian societies view wealth and large body sizes as a socially accepted
image (Benkeser et al., 2012). It may also be related to how increasing wealth come with more food
options and accessibility, which may encourage the consumption of larger portion sizes (Appiah et
al., 2014, Darmon & Drewnowski, 2008). According to Agyei-Mensah and de-Graft Aikins findings,
there is a rising tendency of people to work late or visit bars after work to avoid the congested evening
traffic, which is linked to late dining among Ghana's working (middle to high class) population
(Agyei-Mensah and de-Graft Aikins, 2010). Literature indicates that the main drive to change within
the Health Belief Model is a combination of perceived seriousness and susceptibility (Baranowski et
al., 2003), however, the present study shows that higher socioeconomic status did not influence the
participants to react positively to their weight gain. Multiple interactions between measures of these
two concepts (perceived seriousness and susceptibility) concerning socioeconomic status should be

investigated in a future study.
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9.4. Perceived benefits and barriers related to weight loss

External factors and negative beliefs frequently prevent women from making an effort to lose weight
(James et al., 2012). Although they may be aware of the advantages of losing weight, the sacrifices
may be overwhelming or unrealistic for them. (James et al., 2012). According to the Health Belief
Model, people will change their behaviour if they initially think that their health is in danger and that
their current actions might have negative effects (Bandura, 1982, Rosenstock et al., 1988, James et
al., 2012). The individuals must believe that the advantages of changing their behaviour outweigh
any barriers they may meet while attempting to make the changes. According to earlier findings in
this study, the perceived barriers to weight loss were due to problems such as lack of health education,
access and affordable exercise facilities and social support (interpersonal). The findings from
Saghafi-Asl et al. demonstrated that the perception of barriers to engage in regular physical activity
and eating healthily could not substantially change behaviour with weight management (Saghafi-Asl
et al., 2020). This evidence is following some (Park, 2011, Garcia & Mann, 2003), though not all
(Huang et al., 2016, Deshpande et al., 2009), studies that found that a higher perception of the cost
and difficulties of engaging in healthy behaviour which is adversely correlated with a lower
likelihood of performing the positive health behaviours. A study conducted by Greaney et al (2009)
indicated that barriers fall into three categories: interpersonal, intrapersonal, and environmental.
According to Ofori-Asenso and Garcia (2016), the built environment in many areas of Ghana has not
changed to accommodate the growing population. The roads are frequently crowded, and there are
few sidewalks or parks to promote physical activity like jogging and walking. If these issues with
urban planning are not properly addressed, they may be the trigger for the rise in excess weight rates
in the nation even as other variables create an environment that is conducive to weight gain.
Furthermore, access to credible health information was a major barrier to weight loss. The use of the

internet was mentioned by some participants in an earlier study as a means to get adequate
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information on weight management practices (James et al., 2012). With less than 3% internet usage
among Ghanaians above 40 years (Nkrumabh et al., 2015), the women in this study said that they will
be comfortable when health care professionals through the local radio stations educate them on
reliable weight loss programs. Some participants recalled bad experiences of consuming certain
weight management supplements with little knowledge and health complications. Lack of education
highlights the urgent need for public health professionals to intensify evidence-based therapies for

weight management.

9.5. Motivational Predictors of Weight Loss

Lack of social support was a barrier to weight loss as participants mentioned that motivation from
relatives and friends could encourage them to lose weight. The HBM was cited by Williams and
authors (1996) as the motivating strategy most often used in healthcare settings. The authors
suggested that people will be motivated to reduce weight if they think that doing so will lessen their
risk of getting a life-threatening condition. Concerning losing weight, they proposed that maintaining
long-lasting behaviour change requires embracing personal responsibility for the regulation for
change rather than simply adhering to calls for change (Williams et al., 1996). Internalizing values
and controlling pertinent behaviours is a necessary step in this process so that they can form the
foundation for independent regulation. In weight loss and weight loss maintenance programmes, a
balance should be created between self-motivation or internalizing values and social support. A
balance of these factors plays a prominent role in participants’ successful weight loss efforts. The
nature and potential benefit of social support and self-motivation for weight loss in postmenopausal
women merits further evaluation as a weight loss resource for healthcare providers to recommend to

patients.
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9.6. Perceived benefits of weight loss

The potential health benefits of reducing weight can serve as a powerful encouragement to change
dietary habits, exercise routines, and response to environmental and cultural influences (James et al.,
2012). The current study documented that improved health is the main benefit of reducing body
weight. The findings from a single-blind randomized controlled trial (chapter eight) revealed
statistically significant differences in body composition and anthropometrics in the exercise and
control groups. In Saghafi-Asl et al.’s study, all respondents' behavioural intentions to reduce their
weight were mostly influenced by a perceived threat and before perceived benefit (Saghafi-Asl et al.,
2020). According to the same report, participants may be more motivated to control their weight if
they anticipate the benefits of adopting a healthy lifestyle (Saghafi-Asl et al., 2020). These findings
are consistent with research suggesting that various health behaviours are strongly predicted by
perceptions of benefits, threats, and self-efficacy. (O’connell et al., 1985, Kang et al., 1998, Bishop
et al., 2015). According to O'Connell et al. the benefits of dieting were the best indicator of dieting
behaviour (O’connell et al., 1985). In a study by Kang et al. perceived benefits emerged as the most
powerful predictors of females’ intention to control their weight (Kang et al., 1998). This finding
implies that individuals may participate in weight management programs if they are aware of the
advantages or benefits of weight loss. It appears that in Ghanaian postmenopausal women, the
perceived benefits and barriers (Chapters Five and Six) constructed of the HBM are effective
components for improving their body weight. Therefore, different dimensions of perceived benefits

and barriers should be examined well.
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9.7. Cues to weight loss

Different factors influence women to reduce their weight (James et al., 2012). For some, one cue
might be enough to motivate or encourage them to lose weight, however, multiple cues may be
necessary for other people (James et al., 2012). In this present study, health issues and the cost of
medications were often mentioned as a motivating force towards change in their body weight. For
instance, a participant said that her recent diagnosis of high blood pressure and the price of
hypertensive drugs motivated her to manage her body weight (Chapter Six). The current results
suggested that these groups of women may consider themselves susceptible enough to being
overweight or obese to take further action due to cues from their health implications. Cues to action
are a potential method for encouraging change, but little research has been done on them because
they may be unpredictable or fleeting (Glanz et al., 2002). Internal cues were regarded as being the
most likely to motivate behaviour, such as feeling better physically or psychologically after acting
(Jones et al., 2000). According to the same report, the next influence most likely to encourage action
was information from physicians based on the individual medical test that the person underwent
(Jones et al., 2000). However, this finding is inconsistent with a study by Strychar et al that suggests
that individuals who received their medical test results after screening were less likely to change their
behaviours to reduce their risk than those who did not receive feedback (Strychar et al., 1998). The
outcomes in the literature show that people may not appropriately assess the importance of a cue to
change (Baranowski et al., 2003). Contrary to what the HBM had predicted, young individuals were
not more likely to start exercising or lose weight after learning that a family member had a heart
attack or stroke (Kip et al., 2002). The mental and physical benefits of losing weight provide
satisfaction for those who are intrinsically motivated, due to that, research on factors associated with

internal drive to weight loss is crucial. Therefore, the first step in any research aiming to establish
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internal benefits associated with intrinsic motivation is the adoption of a self-efficacy toward weight

loss.

9.8. Self-efficacy in weight management

Self-efficacy or level of confidence is the main tool for change (Daddario, 2007). Self-efficacy is
essential for successful weight management. (James et al., 2012). According to the authors, a person
who has higher confidence will be more inclined to adopt a particular health-improving behaviour
(Baranowski et al., 2003). There are various steps in this process. Certain indicators or cues could
increase the threat of the disease by influencing perceived susceptibility, seriousness or both. The
person is motivated to act by stronger cues, cues that are more relevant to her personally or the
accumulation of cue. This might happen if the individual watches a television program on a co-
morbid condition that is associated with excess weight, or if they have a close friend or relative who
is overweight or obese and has a co-morbid disease. The individual's conduct is the result of
perceived benefits and barriers that could be surmounted, expenses that could be reduced, and the
individual's confidence in her capacity to carry out the new behaviour (Baranowski et al., 2003).
Self-efficacy can also be increased through a tailored culturally appropriate program (James et al.,
2012). Personalised programs are generally effective because individuals are likely to examine and
personalize the information, thereby increasing the possibility of change. This finding is consistent
with the current study that developed a culturally appropriate exercise-based programme for weight
loss. The culturally developed program involved house-hold indigenous recreational activity in
Ghana (Asare & Danquah, 2015). The results in a single randomized controlled trial showed
statistically significant differences between groups regarding change in anthropometrics and body

composition over time and indicate that an exercise program that is culturally designed results in
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increased benefits. Therefore, our study gives more credence to the efforts of general professionals

and public health officers to encourage indigenous physical activity in postmenopausal women.

Dietetic professionals can promote self-efficacy by encouraging positive behaviour changes to
manage obesity effectively. They can also acknowledge individuals to join a support group, practice

positive thinking, and repeat daily affirmations (Foreyt, 2005).

9.9. Conclusion

In this chapter, we discussed the study findings based on the HBM and compared it to the available
evidence. Excess weight is prevalent among postmenopausal women in Ghana. The participants are
susceptible to excess weight gain due to insufficient physical activity and poor eating patterns and
cultural influences. The study also highlights the impacts of ethnicity and educational level as
predictors of weight gain. The perceived barriers to weight loss were due to challenges such as a lack
of health education, access and affordable exercise facilities and social support. Improvement of
health conditions was the main perceived benefit of reducing body weight. Health issues and the cost
of medications could be the cues to activate the action. The development of a culturally appropriate
exercise-based weight loss program enhanced self-efficacy in weight management. Weight reduction
interventions are best carried out using a team-based approach comprising medical professionals,
behavioral psychologists, dietitians, physiotherapists, exercise specialists, and lifestyle coaches
(Alamuddin et al., 2016). Health professionals play a crucial role in providing the right information,
encouragement, support, and goalsetting. In addition, physicians should assess for medical
challenges to the implementation of lifestyle changes, such as weight-affecting drugs and joint

discomfort.
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10. CHAPTER TEN: CONCLUSION AND RECOMMENDATIONS

10.1. Overall summary of the research

The study aimed to develop and test the effect of a culturally adapted exercise-based programme for
weight loss in Ghanaian postmenopausal women. The research was conducted by means of four
studies. A cross-sectional study to establish the prevalence of excess weight among postmenopausal
women in Ghana was conducted. This was followed by an investigation of the physical activity,
lifestyle and sociocultural factors in Ghanaian postmenopausal women with excess weight.
Postmenopausal women’s current weight management practices were also explored. Based on the
evidence from the three studies and literature review findings, the exercise programme was
developed. A Delphi survey was used to develop and validate the culturally adapted exercise-based
intervention for weight loss among postmenopausal women with excess weight in Ghana. To test the
effectiveness of the culturally adapted exercise-based programme for weight loss, a single
randomized controlled trial was conducted.

10.2. Prevalence and associated risk factors

A cross sectional study was conducted among postmenopausal women in Ghana to determine the
prevalence of excess weight gain as well as investigate lifestyle, sociocultural and physical activity
levels of postmenopausal women with excess weight gain. The mean age of the 378 postmenopausal
women that participated in the study was 60.09+6.24 years. The prevalence of excess weight among
Ghanaian postmenopausal women was high using BMI (73.2%), WHtR (91.8%) and WHR (91.0%)
(Chapter Four). This high prevalence is emphasized since excess weight is associated with higher
rates of mortalities and morbidities in this population and promotes the progression and development
of several obesity-related health complications. The central excess weight (WHR), in particular,

identified in this study has several detrimental metabolic effects including dyslipidemia,
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dysglycemia, cardiovascular diseases and hypertension. Further studies can be conducted to
determine the incidence of Ghanaian postmenopausal women with excess body and metabolic and
cardiovascular complications. The high prevalence of excess weight reported is relevant as evidence
from a systematic review and meta-analysis only documented a high prevalence of excess weight
(42.5%) among Ghanaian adults (>18 years) (Ofori-Asenso et al., 2016). Therefore, by inference,
the reports (Chapter Four) highlight the growing burden of excess weight among postmenopausal

women in Ghana.

Socio-demographic factors such as ethnicity and education are predictors that influence the
development of excess weight among the women in this study. These predictors are inherent to the
development of excess weight and underscore their relevance in the planning and implementation of
interventions to address excess weight among postmenopausal women in Ghana. The disparity in the
overweight/obesity prevalence among the ethnic groups largely reflects differences in social
behaviors, such as work habits, meal preparation, and body image (Ofori-asenso et al., 2016). An
association was found between education and the high prevalence of excess weight. The sociocultural
perception of admiration for larger bodies could be a possible explanation for this relationship in
many Ghanaian communities (Benkeser et al., 2012). In addition, it may also be related to the fact
that increased wealth may come with more food options and accessibility, which may encourage
consumption (Appiah et al., 2014). Moreover, the majority of fast food places and restaurants in
Ghana are located in affluent areas and frequently target high-income customers and which
contributes to the development of excess weight (Omari et al., 2013). Reduced energy expenditure
due to domestic mechanization of daily tasks may have played a substantial role in the higher
prevalence of excess weight in postmenopausal women. Most wealthy people regularly use these

labour-saving tools (such as blenders and "fufu™ pounding machines), and their contribution to
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population energy balance in high-income groups has been considered substantive (Wiklund, 2016).
These socio-demographic associated factors could be further explored in future studies to determine

what could be specifically responsible for these differences in overweight/obesity prevalence.

In the postmenopausal period, some factors interfere with the adoption of a healthy lifestyle that
contributes to weight gain (Kapoor et al., 2017). To address these elements, lifestyle, physical
activity, levels and sociocultural factors contributing to excess weight gain were investigated in a
cross-sectional study. These risk factors have been studied and recommendations have been made
by other authors based on these factors’ association with excess weight. In this thesis, inadequate
physical activity, poor attitude towards eating habits and cultural influences on body size were found
to be associated with the incidence of excess weight among postmenopausal women in Ghana
(Chapter Five). It is therefore important to address support to promote the adoption of healthy
lifestyles in postmenopausal women, social aspects of dieting and exercising should be promoted.
These social aspects included engaging in an activity with a partner or engaging in a friendly
competition. Examples included participating in activities with a friend or co-religious members,
dancing or attending an all-women’s fitness program. Being a part of a lifestyle program with other
women will keep them motivated and help them stay focused while also encouraging friendship.
Regarding nutritional consumption, flexibility in diet plans should be encouraged. Even though
substantial weight loss may take several months to achieve, opportunities to focus on short-term
benefits, such as improvements in general health and sleep, may help postmenopausal women stay

motivated.
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The influence of socio-cultural factors on body weight remains extremely important when
developing an intervention. In this thesis, cultural backgrounds are associated with weight gain. In
the literature, these same cultural standards have been linked to excess weight as an accepted
appearance that indicates success, beauty, social attractiveness and wealth (Micklesfield et al., 2013,
Puoane et al., 2010). It should thus be established whether culturally-sensitive guidelines will help
promote weight loss. If this is the case, then these culturally sensitive guidelines should be used by
healthcare professionals in the primary care setting to improve the quality of care and decrease the

incidence of morbidity and mortality in postmenopausal women.

10.3. Exploration of current weight management

An exploratory, descriptive qualitative research design using focus group discussion (FGD) was used
to explore the experiences of Ghanaian postmenopausal women with excess weight gain. Three
major themes and sub-themes respectively emerged from the study. The key outcome from the study
revealed that excess body weight is seen as a sign of wellbeing, admired and represents financial
prosperity, then this would have been the ideal factor to emphasize as part of weight reduction
guidelines in a cultural environment that recognizes curvaceous and buxom women. Therefore,
future studies should explore the extent of culture in the development of overweight/obesity

prevalence among postmenopausal women in Ghana.

Diet-related adjustments alone, a combination of diet modification and physical activity, and weight
management supplements emerged as measures to manage excess body weight. Various authors have
established the benefits of some of these methods in the management of overweight/obesity among
the general population (Amoah, 2003, Davenport et al., 2017, Appiah et al., 2014). For instance,

walking was documented in this thesis as some form of physical activity engaged by the participants,
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future research can explore the effects of group walking on anthropometrics and body composition

among postmenopausal women.

Even though weight-loss supplements are promoted with claims of effectiveness, the reported
complications (such as hepatic injury, risk of psychiatric, autonomic or gastrointestinal adverse
events, heart palpitations and death) are adequate to shift the risk—benefit balance from using most
weight-loss supplements (Pittler et al., 2005). Support to adhere to the weight program included
health education, access, affordable exercise facilities, and social support. Social support is important
for weight loss programs because it motivates participants to adhere to the programme (Acharya et
al., 2009, Brantley et al., 2014). This social support could be further explored in future studies to

determine the impact on weight management in the Ghanaian context.

10.4. Validation of culturally developed exercise-based programme

A three round Delphi study was conducted to develop and validate culturally appropriate exercise-
based programmes for weight loss in postmenopausal women with excess weight gain. Participants
were recruited via purposive sampling based on their expertise and experience. Thirty-two
participants completed all three rounds and reached a consensus on all items representing four
domains (Health assessment, pre-exercise parameters, exercise dosage, and physician referral form)
(Chapter Seven). The pre-participation health assessment component of the program involves
screening participants for history and symptoms of cardiovascular risk and musculoskeletal
disorders. The heath assessment section was included to avoid exposing physically unfit participants

to the documented risks of exercise including sudden cardiac-related death (ACSM, 2013).

The pre-exercise parameters included cardio and resistance exercise test to assess key physiological
parameters (e.g. strength, endurance, agility, balance). The objective of the exercise testing was to

determine exercise intensity and prescription of the exercise program (ACSM. 1997, Durstine, 2009).
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In addition, personal, psychological and environmental factors to promote participation were
evaluated. Social support (whether through family, friends or peers) was included in the programme

as it is a significant determinant of overall health (Acharya et al., 2009).

To develop an intervention that is culturally sensitive, Ghanaian house-hold indigenous recreational
physical activity, “Ampe” was adopted into the programme. “Ampe” is played with low-moderate-
high intensity competition amongst multiple groups or can be played individually (Porter et al.,
2017). Within Ghanaian communities in the past, people would go to witness “Ampe's” tournaments
which could last for up to two or three days (Balis et al., 2019). Ampe requires critical thinking,
balance, speed, physical endurance, coordination, and efficient oxygen consumption (Omoniyi et al.,
2020). Ampe combines an excellent physical workout, social interaction, and tactical play patterns
where the opponent(s) is/are being analyzed in anticipation of the next move to make snappy counter
decisions with quick reflexes (Omoniyi et al., 2020). The FITT principle (frequency, intensity, time,
and type) guides the prescription of “Ampe” aerobic exercise (Davenport et al., 2016). Our
recommendation for “Ampe” exercise prescription for postmenopausal women with excess weight
is presented in Appendix K. The recommendations are based on older adults and adults with obesity
by the American College of Sports Medicine (ACSM, 2013). The need for muscular conditioning is
especially relevant for women because the majority of muscle loss and strength in this population

happens after menopause (Davenport et al., 2016). As such, resistance exercises such as bottle

exercises were recommended to have a balanced exercise programme (ACSM, 2013).

Before beginning a physical activity program, it's important to ensure a person has no medical
conditions that might prevent them from exercising (ACSM, 2013). Other comorbidities, such as
dyslipidaemia, hypertension, hyperinsulinaemia and hyperglycemia may raise the risk stratification

for overweight and obese people, necessitating further medical examination before exercise testing
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(ACSM, 2013). Therefore, a referral form was added to the exercise to help identify individuals who
may be at risk for exertion-related sudden cardiac challenges. The rationale for the inclusion of
referral form was due to findings in Chapter Six that highlights association of excess weight gain and
diseases. This exercise programme should be used on women in the reproductive stage to determine
its outcomes. The developed exercise programme is comparable to the exercise programme
developed for postmenopausal women with excess weight by Velthuis et al. (2009), although their
programme was focused more on body composition (total body fat, lean mass and waist
circumference) than weight loss. Their components of the exercise programme are similar in some
aspects especially combining aerobic and muscle strengthening exercises. They referred to adherence
to the exercise programme and further suggested adherence might be increased by adding a cognitive
behavioral intervention (Velthuis et al., 2009). In this study, the developed programme focused more
on weight loss and adherence to the programme was increased because of the blend in strengthening
exercise and Ghanaian traditional aerobic activity, “Ampe”. The inclusion of indigenous recreational
aerobic activity increased adherence and decreased in drop-out rate because the programme
represented Ghanaian cultural identity (Chapter Eight). | recommend to other settings, programmes

for weight loss should be adapted culturally to promote adherence and reduce drop-out rate.

10.5. Testing of the programme-Randomized controlled trial

In Chapter Eight, culturally adapted exercise-based intervention was tested experimentally using a
single-blind randomized controlled trial for 12 weeks. A total of 226 postmenopausal Ghanaian
women were randomized into exercise and control groups (113 in the control and 113 in the exercise
group). Anthropometrics (BMI, WHR, WHtR WC, HC and body weight) and body composition
(body fat, visceral fat, muscle mass) were determined pre and post-the 12-week intervention. Except

for waist-to-hip ratio (WHR), there were statistically significant differences in body weight, BMI,
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WHIR, visceral fat, and total body fat in the exercise and control groups. Muscle mass increased
significantly (+0.21 kg), whereas hip circumference (-2.46 cm) and waist circumference (-1.39 cm)
decreased significantly compared with the control group. Within the exercise group when stratified
by BMI, there were higher reductions in BMI (1.01kg/m?vs. 0.46kg/m?), WC (2.18cm vs. 0.22cm),
body weight (2.12kg vs. 1.17kg) and body fat (1.84% vs 1.6%) in obese women compared to
overweight women. The findings in Chapter Eight may lead us to the recommendation that 12 weeks
of culturally adapted exercise programme will positively impact anthropometrics, body composition
and fat distribution. Body composition, fat distribution, and their effects on anthropometrics all have
significant clinical implications. Our research thus supports the efforts of general practitioners and
public health officials to promote native physical activity among postmenopausal women. However,
before making inferences on results, it should be noted that the adoption of “Ampe” is a Ghanaian

traditional physical activity and for this reason, cannot be used in other settings.

In conclusion, the prevalence of excess weight among Ghanaian postmenopausal women is high and
for this reason, management is crucial. The culturally adapted exercise-based programme developed
for Ghanaian postmenopausal women with excess weight gain focused on reducing body weight.
Health assessment and physical referral forms integrated into the exercise programme improved the
outcome of the programme. The developed exercise programme can be adaptable for premenopausal
women, although, changes such as decreased estrogen levels, ageing and other unique factors that

influence weight gain after the menopause adaptation process should be considered.
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10.6. Strengths and limitations of the thesis

Several study designs were used to address the overall study aim. A descriptive study design was
used to identify the prevalence of excess weight gain and associated socio-demographic factors
(Chapter Four). The results of the first study (Chapter Four) were based on the measurement of
anthropometric parameters (height, weight, waist and hip circumferences). Measurement errors may
have occurred which influences the interpretation of excess weight gain. Although anthropometric
measurement error cannot be completely avoided as reported by Ulijaszek et al. (1999), it can be
minimised by carefully monitoring every step of the data-gathering procedure. Future research
should ensure there is adequate lighting for measurements, routine equipment calibration, and
prevention of research personnel fatigue to lower the likelihood of errors. Despite the stated
limitation, this is the first study to identify the prevalence of excess weight among postmenopausal
women in Ghana. It is recommended that prospective studies be conducted in the future to evaluate

the development of excess weight and risk factors.

A cross-sectional study design was used to investigate the physical activity, lifestyle, sociocultural
factors and prevalence of excess weight gain (Chapter Five). A limitation was the use of self-report
approaches to assess sociocultural, lifestyle, and physical activity outcomes. The findings might have
been influenced by challenges with self-reported outcomes (Baranowski et al., 2004). Recall bias
may have affected the method used to recall the participants' average daily food consumption and
physical activity levels. Future longitudinal research should be conducted to establish a true cause-

and-effect relationship between excess weight and physical activity, lifestyle, sociocultural factors.

The narratives from the focus group discussions deepened the understanding of excess weight and
weight management practices in Ghanaian postmenopausal women. Many questions (such as why,

how) were answered by using a qualitative design which a quantitative design was unable to address
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(Darlaston-Jones, 2007, Scotland, 2012). However, there were limitations. The study participants
were postmenopausal women; thus, it is important to be careful when extending the study's
conclusions to the premenopausal stage. To gain an in-depth understanding of the condition,
comparative research must especially investigate the experiences of body weight among
postmenopausal and premenopausal women in Ghana. To enable a variety of backgrounds and
experiences to be shared, we selected a sample of postmenopausal women with varying

characteristics, including age, ethnic group, religion, socioeconomic status, and educational level.

The study may seem to promote an exercise-based programmes for weight loss without emphasising
an interprofessional approach such as nutritional behaviour which is among the determinants of the
excess weight state in older age (Bajerska et al., 2020). A multifaceted behavioural intervention with
changes in eating practices, regular exercise, and social therapy to encourage these behavioural

changes constitutes the optimum weight management approach (Alamuddin et al., 2016).

Despite the study limitation stated above, the adoption of a participatory action approach was a major
strength of this study. The Ghanaian postmenopausal women with excess weight were involved or

contributed to the development of the culturally based exercise programme for weight loss.

10.7. Contribution to the field of research

An increasing challenge in Ghana, and for women in particular, is the prevalence of excess weight
and the associated health problems (Aberman et al., 2022). This study contributes to the
understanding of this emerging phenomenon in Ghanaian postmenopausal women. This study was
the first study to develop and test a comprehensive culturally appropriate exercise-based programme

in Ghanaian postmenopausal women.
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10.8. Clinical recommendations

It is well established that Ghanaian postmenopausal women are prone to developing excess weight,
so the focus needs to shift from solely weight management to being more proactive and preventative.
Practical strategies that can be implemented include: A part of “screening”, clinicians who manage
pre- and postmenopausal women should frequently screen for excess weight and provide appropriate
weight management counselling, even if the patient has not particularly requested it. Health
practitioners can provide support to help avoid weight regaining in postmenopausal women through
early identification of those who are at risk. For them, a consistent follow-up routine should be taken

into consideration for at least three months.

Public health professionals need to educate pre- and postmenopausal women on the usefulness of
exercise and the need to adjust their diet. Women should also receive counselling regarding chronic
diseases they might be at risk of which excess weight gain can be a consequence. Awareness and
advocacy should be complemented by a population-based health programme that emphasize the
benefits of Ghanaian traditional physical activity such as cultural dances (Adowa, Borborbor and
Bamaya) and healthy eating in preventing and controlling excess weight. Research that will underpin

the prevention of excess weight should be promoted.

Government investment is pivotal in facilitating the primary investigation of overweight/obesity in
postmenopausal women behind public health interventions to maximize its impact. Governmental
commitment will be required such as efficient allocation of resources and establishing a wider policy
framework within which interventions can be carried out. To ensure sustainable funding for the
management of excess weight, the Ghanaian health insurance authority can initiate options for
wellness and attach reasonable premiums. Physical infrastructure such as wellness centers should be

available across the sixteen regions in the country to address the management of excess weight. The
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ministry of health in Ghana and the office of the presidency can initiate an overweight/obesity
programme to address the issue of the epidemic that is suitable in the Ghanaian context.
Implementation research to address contextual factors that influence perceptions and management of
excess weight gain should be considered. Future studies should use prospective studies to evaluate

the development of excess weight gain and risk factors

Future Research Recommendations

Future studies should use prospective studies to evaluate the development of excess weight gain and
risk factors.  Additionally, the culturally developed exercise-based programme should be
implemented in other populations to test its effectiveness. Implementation research to address
contextual factors that influence perceptions and management of excess weight gain, should be

considered.

10.9. Conclusion

Excess weight gain is common among Ghanaian postmenopausal women due to unique contextual
factors that interfere with the adoption of healthy lifestyle measures. In addition to lifestyle
modification and psychological support, there was a need to address the cultural perception of excess
weight gain and develop an intervention that is culturally sensitive, cost-effective, and long-lasting
in Ghanaian settings. Primary health practitioner must screen menopausal women for excess weight

and offer suitable referrals and advice.
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named officer, permission has been granted and all facilities in the Techiman municipal are
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APPENDIX C: INFORMATION SHEET AND CONSENT FORMS
Phase 1
Study title: Exercise in Ghanaian, postmenopausal women with an increased body mass
index, above 25

Dear Madam

Introduction: 1, Isaac Mensah Bonsu am a PhD student at the University of the Witwatersrand,
Johannesburg, in South Africa. | am doing research on exercise in Ghanaian, postmenopausal women
with an increased body mass index (BMI), above 25. Participants get to have a clearer understanding
of the risk factors associated with increased BMI at the postmenopausal stage. This research will be

used to determine which exercises will be easy and good for them to do and help them lose weight

What is involved in the study?

Participants will be asked to do the following:

1. Undergo body measurement of weight, height, waist and hip circumference

2. Complete a self-administered questionnaire with questions on their lifestyle, sociocultural
and physical activity level and demographics. It takes about 30 minutes and will be paper-based and

will be interview based.

3. To be part of Focus Group discussion to explore the current weight management practice. It
takes about 45 minutes to 1 hour to complete. The study site will be a comfortable and easily

accessible venue, convenient to the participants.
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Purpose

To determine the prevalence of excess weight gain, the lifestyle, sociocultural and physical activity

level and explore the current weight management practices among postmenopausal women in Ghana.

Benefits

Participants get to have a clearer understanding about risk factors associated with increased BMI at

the postmenopausal stage.

Voluntary Participation

Participation in this study is voluntary and refusal to participate has no negative effects. Participants

may discontinue participation at any time.

The participant will be given pertinent information on the study while involved in the project and

after the results are available.

There will be appropriate reimbursements for out of pocket expenses, such as travel allowances to
the site of study which will be Ghc 10. Beyond this, there is neither payment nor cost in taking part

in the study.

Confidentiality

In the case of the questionnaire, your personal information will be treated as confidential and only
be available to me, as principal investigator, and to my PhD supervisors, Professor Hellen Myezwa

and Dr Corlia Brandt
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As regards the Focus Group, confidentiality cannot be guaranteed as participants may recognize one
another, although I will request that participants do not disclose the content of the discussions outside

of the meeting.

The only exceptions - and all of them are rare - would normally be:

1. Personal information may be disclosed if required by law

2. The Human Research Ethics Committees of the University may exceptionally require

personal data to respond to a formal complaint, or for a compliance audit

3. Municipal Health Directorate (Techiman) an authority in Ghana may have access to the data

for any reference.

Contact details of the researcher

For further information, please contact:

Principal Investigator: Mr Isaac Mensah Bonsu, on telephone number 0452546187, or by email at

Piceabc@yahoo.com

Supervisors: Professor Hellen Myezwa and Dr Brandt Corlia by telephone number +27 11.717 2064,

or by e-mail at Hellen.Myezwa@wits.ac.za and brandt.corlia@wits.ac.za

This study has been approved by the Human Research Ethics Committee (Medical) of the University
of the Witwatersrand, Johannesburg (“Committee”). A principal function of this Committee is to
safeguard the rights and dignity of all human subjects who agree to participate in a research project

and the integrity of the research.
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If you have any concerns over the way the study is being conducted, please contact the Chairperson
of this Committee who is Dr Clement Penny, who may be contacted by telephone number +27 11
717 2301, or by e-mail at Clement.Penny@wits.ac.za. The telephone numbers for the Committee
secretariat are +27 11 717 2700/1234 and the e-mail addresses are Zanele.Ndlovu@wits.ac.za and

Rhulani.Mukansi@wits.ac.za

Thank you for reading this Study Information Sheet.
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APPENDIX D: PARTICIPANTS INFORMATION SHEET

Phase 2

Study title: Exercise in Ghanaian, postmenopausal women with an increased body mass

index, above 25

Dear Madam

Introduction

I, Isaac Mensah Bonsu am a PhD student at the University of the Witwatersrand, Johannesburg, in
South Africa. | am doing research on exercise in Ghanaian, postmenopausal women with an
increased body mass index (BMI), above 25. This research will be used to determine which exercises

will be easy and good for them to do and help them lose weight

What is involved in the study?

This is the second phase of my study and you are being invited to participate in the validation of

developed exercise programmes for weight loss.

This phase of the study involves the development of an exercise program using the Delphi technique.
All participating experts with knowledge in exercise, obesity, and women in the postmenopausal
stage will be asked to complete an online questionnaire anonymously and will then debate online
each other’s knowledge and views. A total number of thirteen participants across the country will be
used for this study. They will not know each other and will not know who else is on the panel of
experts. An online questionnaire, using the Red Cap database, will be used to distribute detailed

information to the experts through E-mailing
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When consensus is reached, which, as you probably know, takes two or sometimes three iterations,
I will move on to trialling the programme with the group of female participants. | will be pleased to

inform you of the results on request, in due course.

Payment

I am not in a position to pay you for participation. |1 will acknowledge your contribution in my thesis

and in any resulting publications or presentations, unless you ask me not to.

Benefit

There will be no direct benefit to you for participating in this study.

Risk

There is no foreseeable risk to you in participating in this study.

Contact details of the researcher

For further information, please contact:

Principal Investigator: Mr Isaac Mensah Bonsu, on telephone number 0452546187, or by email at

Piceabc@yahoo.com

Supervisor: Professor Hellen Myezwa, by telephone number +27 11.717 2064, or by e-mail at

Hellen.Myezwa@wits.ac.za and Dr Brandt Corlia at corlia.brandt@wits.ac.za

This study has been approved by the Human Research Ethics Committee (Medical) of the University
of the Witwatersrand, Johannesburg (“Committee”). A principal function of this Committee is to

safeguard the rights and dignity of all human subjects who agree to participate in a research project
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and the integrity of the research. If you have any concerns over the way the study is being conducted,
please contact the Chairperson of this Committee who is Dr Clement Penny, who may be contacted
by telephone number +27 11 717 2301, or by e-mail at Clement.Penny@wits.ac.za. The telephone
numbers for the Committee secretariat are +27 11 717 2700/1234 and the e-mail addresses are

Zanele.Ndlovu@wits.ac.za and Rhulani.Mukansi@wits.ac.za

Thank you for reading this Study Information Sheet.
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APPENDIX E: PARTICIPANTS INFORMATION SHEET
Phase 3 (randomised control trials, RCT)
Study title: Exercise in Ghanaian, postmenopausal women with an increased BMI, above 25
Good day Madam
Introduction: I, Isaac Mensah Bonsu am researching exercise in Ghanaian, postmenopausal women
with an increased body mass index, above 25. This research will be used to determine which
exercises will be easy and good for them to lose weight
Purpose
The purpose you are being invited to participate in is to test effectiveness of a culturally develop
exercise programme for weight loss.
| am inviting you to take part in this study.
In this phase of the study, participants will be invited to undergo exercise regimen to test the
effectiveness of the culturally developed exercise programme. Participants will be randomly selected
into intervention and control groups using a computer-generated random allocation sequence.
Random allocation will be conducted by the block method.
Benefits
Participation in this study is voluntary and refusal to participate has no negative effects. Participants
may discontinue participation at any time.
The participant will be given pertinent information on the study while involved in the project and
after the results are available.
There will be reimbursements for out of pocket expenses such as travel allowances to and from the

site of study.
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Confidentiality

Efforts will be made to keep personal information confidential. Absolute confidentiality cannot be
guaranteed. Personal information may be disclosed if required by law.

Organizations that may inspect and/or copy your research records for quality assurance and data
analysis include groups such as the Research Ethics Committee.

If results are published, may lead to individual / cohort identification.

Contact details of the researcher

For further information, please contact:

Principal Investigator: Mr Isaac Mensah Bonsu, on telephone number 0452546187, or by email at

Piceabc@yahoo.com

Supervisors: Professor Hellen Myezwa and Dr Brandt Corlia by telephone number +27 11.717 2064,

or by e-mail at Hellen.Myezwa@wits.ac.za and brandt.corlia@wits.ac.za

This study has been approved by the Human Research Ethics Committee (Medical) of the University
of the Witwatersrand, Johannesburg (“Committee”). A principal function of this Committee is to
safeguard the rights and dignity of all human subjects who agree to participate in a research project

and the integrity of the research.

If you have any concerns over the way the study is being conducted, please contact the Chairperson
of this Committee who is Dr Clement Penny, who may be contacted by telephone number +27 11
717 2301, or by e-mail at Clement.Penny@wits.ac.za. The telephone numbers for the Committee
secretariat are +27 11 717 2700/1234 and the e-mail addresses are Zanele.Ndlovu@wits.ac.za and

Rhulani.Mukansi@wits.ac.za

Thank you for reading this Study Information Sheet
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APPENDIX F: INVITATION TO PARTICIPATE IN A FOCUS GROUP DISCUSSION TO
EXPLORE CURRENT WEIGHT MANAGEMENT PRACTICES AMONG
POSTMENOPAUSAL WOMEN WITH EXCESS WEIGHT.

Re: Invitation to participate in a group discussion to explore current weight management

practices among postmenopausal women with excess weight.

Good day

My name is Isaac Mensah Bonsu, my overall study focus is on exercise in Ghanaian, postmenopausal

women with an increased BMI, above 25.

Brief Background

Postmenopausal women with excess weight develop related chronic diseases such as cardiovascular
and type 2 diabetes deceasing quality of life. There is a need to intervention to manage the excess
weight gain in this population. The current study aims to develop culturally appropriate exercise-

based program for weight loss in postmenopausal women with excess weight.

| am asking for your input/recommendations/ideas to explore weight management approaches in

postmenopausal women with excess weight in Ghana.

Participation is voluntary and you may withdraw from the discussion at any stage or choose not to
participate without any penalty. The discussion will be kept confidential and the information gathered

will be used for research only and scientific publication.

This study has ethical clearance from the Human Research Ethics Committee, University of the

Witwatersrand and Human Ethic committee, KNUST
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If you have any questions concerning this study, contact: Mr Isaac Mensah Bonsu Tel: 0542546187

1389584 @students.wits.ac.za

Supervisors: Professor Hellen Myezwa and Dr Brandt Corlia by telephone number +27 11.717 2064,

or by e-mail at Hellen.Myezwa@wits.ac.za and brandt.corlia@wits.ac.za

Human Research Ethics Committee, University of the Witwatersrand 011 717-700/2656/1234/1252

zanele.ndlovu@wits.ac.za

Please complete the following section if you are willing to participate

| hereby volunteer to take part in this study.

Participant: (Signature)

Date:

Audio recording permission

| agree that Mr. Isaac Mensah Bonsu may tape record my group discussion and he will take out any

name and places that we talk about when the interview is typed up.

(Signature of participant)
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APPENDIX G : INFORMED CONSENT FORMS FOR CROSS SECTIONAL STUDY

| PSSP (Full names of participant) here by

confirm that | understand the nature of the research project, and I consent to participating in this
study.Questionnaires will be coded and there will be no identifiers.l understand that | can withdraw

from the project at any time, should I so desire.

Signature Participant Date:...............
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APPENDIX H: THE CONTRIBUTOR ROLES TAXONOMY (CREDIT)

The Contributor Roles Taxonomy (CRediT) (Allen et al., 2019b) was used to outline the authors'

contribution to the study. The full explanation of the terms:

Term

Definition

Conceptualization

Ideas; formulation or evolution of overarching research goals and
aims

Methodology

Development or design of methodology; creation of models

Validation

Verification, whether as a part of the activity or separate, of the
overall replication/ reproducibility of results/experiments and other
research outputs

Formal analysis

Application of statistical, mathematical, computational, or other
formal techniques to analyze or synthesize study data

Data curation

Management activities to annotate (produce metadata), scrub data
and maintain research data (including software code, where it is
necessary for interpreting the data itself) for initial use and later reuse

Writing — original draft

Preparation, creation and/or presentation of the published work,
specifically writing the initial draft (including substantive
translation)

Writing — review and | Preparation, creation and/or presentation of the published work by
those from the original research group, specifically critical review,

editing commentary or revision — including pre- or post-publication stages

Visualization Preparation, creation and/or presentation of the published work,
specifically, visualization/data presentation

Supervision Oversight and leadership responsibility for the research activity

planning and execution, including mentorship external to the core
team

Funding acquisition

Acquisition of the financial support for the project leading to this
publication
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APPENDIX | : DATA COLLECTION TOOL FOR THE PREVALENCE

STUDY

Section A: Demographic information

1. Age:

Religion:

Christian Muslim D Others Specify...........ooo.e.

2. Marital status

Married[] widow [] single[]  divorce[]
3. Do you live with?
Spouse or Partner Other Family [] Alone []  Others?[]

4. How long have you being in postmenopausal stage? ...............

5. How would you describe your ethnic origin?

Northerner Akan Ga Voltarian D Others

6. What is the highest level of education, you have attained? Tick as appropriate.

Primary High School Tertiary Others

3. Parity (number of births).......................o..l.
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ANTHROPOMETRIC MEASUREMENTS

10. Waist circumference....
11. hip circumference...
12. BMI....

13. WHR...

14. WHtR.......

SELF ADMINISTER QUESTIONNAIRE

Thank you for your participation in this study, which aims to develop a structured exercise program
for postmenopausal women with an increased BMI, above 25. All information on this survey is
confidential and will be used for research purposes only. Thank you for taking the time to answer

these questions. Please place an “x” in the box where appropriate and fill in the spaces provided.
Section A: Demographic information

1. Age:

Religion:

Christian D Muslim [ Others D Specify.....cooviiiiiiiian.

2. Marital status

Married[] widow [] single[]  divorce[]
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3. Do you live with?

Spouse or Partner

O

Other Family [] Alone []  Others?[]

4. How long have you being in postmenopausal stage? ...............

5. How would you describe your ethnic origin?

Northerner

6. What is the highest level of education, you have attained? Tick as appropriate.

Primary

7. Parity (number of births)

Akan

Ga

High School

Tertiary

Section B: Information on sociocultural

8. What is your average income level

9. Occupation....

10. Employment status:

Employed

Retired D Housewives

Others specify.........

Voltarian |:| Others

Others

Unemployed

11. Do you consider yourself overweight?

Yes D No

Not sure
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12. What is your understanding of overweight?

Absence of disease

[]

Present of disease Not sure/don’t know

13. What does the society view your current weight?

Attractive D

14. In your customs, do you think overweight woman will be recognized?

Yes

No

Not attractive Not sure

Don't know/Not sure

15. Cultural background and beliefs may prevent me from losing weight.

Yes

[JNo

Section C: Information on physical activity

Think about all the vigorous activities that you did in the last 7 days. Vigorous physical activities

refer to activities that take hard physical effort and make you breathe much harder than normal.

Think only about those physical activities that you did for at least 10 minutes at a time.

16. During the last 7 days, how often have you participated in some kind of vigorous physical

activities like heavy lifting, digging, aerobics, or fast bicycling?

1 to 2 times per week

3 to 4 times per week
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|:| Not at all

17. How much time did you usually spend doing vigorous physical activities on one of those days?

1 to 10 minutes......

D 15 to 30 minutes.....

D More than 30 minutes....

D Don’t know/Not sure........

Think about all the moderate activities that you did in the last 7 days. Moderate activities refer to
activities that take moderate physical effort and make you breathe somewhat harder than normal.

Think only about those physical activities that you did for at least 10 minutes at a time

18. During the last 7 days, on how many days did you do moderate physical activities like carrying

light loads, gardening, or cleaning house?

1 to 2 days per week

[ B to 4 days per week

DDon’t know/Not sure........
19. How much time did you usually spend doing moderate physical activities on one of those days?

|:|1 to 20minutes per day

[ J30 to 60 minutes per day
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|:|More than 1 hour

|:|Others

Think about the time you spent walking in the last 7 days. This includes at work and home,
walking to travel from place to place, and any other walking that you have done solely for

recreation, sport, exercise, or leisure
20. During the last 7 days, on how many days did you walk for at least 10 minutes at a time?
|:|1 to 3 days per week

[J to 7 days per week

:lNo walking

21. How much time did you usually spend walking on one of those days?

[t to 20minutes per day

[[]30 to 60 minutes per day

O

More than 1 hour
DDon’t know/Not sure

The last question is about the time you spent sitting on weekdays during the last 7 days. Include
time spent at work, at home, while doing course work and during leisure time. This may include

time spent sitting at a desk, visiting friends, reading, or sitting or lying down to watch television.
22. During the last 7 days, how much time did you spend sitting on a week day?

[t to 20minutes per day
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30 to 60 minutes per day

| |M0re than 1 hour
|:|Don’t know/Not sure

23. How many hours do you spend on the computer or watching TV?

1-2h a day 3-4h a day 5-6h a day More than 6h ad

Section D: Information on diet

24. Do you usually eat breakfast, lunch and dinner every day?

Yes No Not sure

25. Your diet:

Is different every day

Is different only sometimes during a week

Is different only during the weekend days

Is the same every day

26. Tick the diet you eat

High protein content foods (meat, fish, eggs, cheese, dried legumes)

High fat content foods (sausages, fried egg, cakes with butter and cream)
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High carbohydrate content foods (bread, yaw, rice, banku, fufu, tuozafi, biscuits)

High vegetable food content (carrot, cucumber, green pepper and beans, etc.)

Different foods every day

27. Over the past 7 days, how often do you eat the above diets?

|:|1 to 3 days
[P to 7 days

DDon’t know/Not sure

28. Which beverages do you usually drink between meals?

D Mineral water Soft drinks (cola, orange, soda, iced tea, tonic water, etc.)

|:|Alcoho|ic drinks (pito, wine, beer, etc.) Fruit/fruit juice
29. Do you take these beverages in all your meals?
All the times
[] sometimes
D Don’t know/Not sure

30. Do you drink at least 1-1.5L of water every day?

Yes
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[ No

Don’t know/Not sure
Section E: Information on lifestyle

31. Smoking status:

[CJNever
DFormer
[Cleurrent
32. Alcohol intake:
[ Yes
|:| No

33. Which of the following describe your lifestyle?

D Very sedentary Sedentary Moderately active

34. What do you prefer to do during free time?

I:lNatching TV Listening to music Sleeping

D)thers SPECIfy.. .o,

35. How many hours do you spend on watching TV?

1-2h a day 3-4h a day 5-6h a day

Very active

Reading a book
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3 6. 1 will never lose weight due to my lifestyle

Yes

No

Section F: Information on quality of life

37. What area does your weight affect?

Self-image

Social life

Others specify...............

38. Does your weight have impact in your life positively or negatively?

Positively

Negatively

39. Does your weight affect your self-esteem?

Yes

No

40. Do you feel satisfy about your body size?

Yes
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No

41. Does your weight limit your social functioning?

Yes

No

42. Do you believe there are any health risks to being overweight?

Yes

No

43. Do you know the effects of being overweight?

Yes

No

44. Losing weight according to a specific program is my biggest hope

Yes

No

45. 1 will look better physically if I lose weight

Yes

No

46. | believe that my social relationship will change in a positive direction if I lose weight

Yes

No

47. Whatever | do, | will never lose weight or reach the weight I aim at

Yes

No
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48. Do you feel pressure from the media to decrease your body fat level?

Yes

No

49. Do you feel pressure from the media to look in better shape?

Yes

No

50. Do you feel pressure from the media to improve your appearance?

Yes

No

51. Do you feel pressure from your friends to look in better shape?

Yes

No

52. Do your family members or friends encourage you to decrease your level of body fat?

Yes
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APPENDIX J: INTERVIEW GUIDE FOR FOCUS GROUP DISCUSSION
Introduction
I would like to thank you for participating in this focus group discussion. The objective will be to
explore current weight management practices among postmenopausal women. You have been asked
to participate in this focus group discussion. | expect this discussion to last for about 45 minutes to
1 hour.

Demographic data and anthropometrics

Religion........

Marital status.........

Questions

1. What are your thoughts regarding your current weight?

2. Are you concerned about your current weight?
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If you are concerned, why

If you are not concerned, why

3. What are the things you do to manage your weight?

Probe question

1. How often?

2. When do you do these?
3. How do you do these?
4. Why?

4. What type of support would help you to adhere to a weight management programme?
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APPENDIX K: DEVELOPED EXERCISE PROGRAMME
The development of a culturally based exercise program is presented. The exercise-based program
is divided into four sections; (1) Health assessment, (2) Pre-exercise parameters, (3) Exercise dosage,
and (4) Physician Referral Form. Figure 1-7 outlines the components and exercise dosage of the

exercise program
10.2. Section 1: Health assessment
Assess your health needs by marking all appropriate statements

1. Has a doctor ever recommended that you can only participate in medically supervised exercise

due to a heart or other condition?

[ JYes [ JNo

2. Do you experience chest discomfort with physical exertion?
[ JYes [ JNo

3. Do you have pain in joints (back, knee, hip or other joints) that could be aggravated by physical

activity?
[ JYes [ JNo

4. Do you have pain when performing the following physical activity? (Tick appropriate option)

Squatting []
Walking []
Lifting []
Jumping []
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None of the above [ ]

Others [ ] specify.......

5. Have you on one or more occasions lost consciousness or fallen over as a result of dizziness?
[ Jyes [ JNo

6. Do you have blood pressure or a heart condition?

[ JYes [ JNo

7. Has a doctor ever recommended medication for your blood pressure or a heart condition?

[ JYes [ JNo

8. Are you aware, through your own experience or a doctor’s advice, of any other risk factors that

would prohibit you from exercising without medical supervision?
[ JYes [ JNo

10.3. SECTION TWO: Pre-exercise parameters

Pre-exercise parameters for Low impact-cardio exercise

Step test will be used to measure aerobic fitness
Result........

10.3.1. Pre-exercise parameters for resistance exercise

2. The senior Fitness Test (SFT) will be used to assess key physiological parameters (e.g. strength,

endurance, agility, balance)

Result..........
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3. What is your nutritional status?

Obesity

Overweight

Underweight

Short stature

4. What time of the day do you prefer to exercise? (Please tick appropriate)

Morning

Afternoon

Evening

Night

5. knowing your maximum heart rate can help determine exercise intensity.

To calculate your maximum heart rate, subtract your age from 220 = maximum heart rate.

6. What is your physical activity status?

Sedentary

[]
[]
[]
[]

[]
[]
[]
[]

[

Moderately active[ ]

Active

[

240



7. Which of the following means will serve as a preferred reminder for you to engage in exercises?

(Please tick appropriate)

Visual (posting quotes or notes, test or email messages etc.) prompts [ ]
Telephone call []

Others [ ] Specify...

8. A house-hold indigenous recreational physical activity that involves a combination of good
physical workout, social bonding and combines moderate to high intensity aerobic movements with
intermittent active rest patterns can aid in weight reduction, do you prefer locally designed exercise

programme?

Yes[ ] No[_]

9. What will motivate you to adhere to an exercise program? (Tick appropriate)

Reward/ incentives ]
Family/ peers encouragement []
Improved health status []
Weight lose/reduction ]
Improve self-esteem []

10. Indicate the mode of exercise programme delivery (Tick the appropriate box)
Written []

Video []
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Demonstration and explanation []
Other [ ] Specify...........

11. What support do you need to achieve your exercise program goal? (Please tick appropriate)

Community support []
Family support []
Others ] Specify....

12. How would you prefer to receive support and advice when you are exercising? (Please tick the

appropriate box)

Telephone []
Face-to-face []
Others ] Specify....

10.4. Basic education/instructions

1. Ensure you wear loose-fitting clothes to perform the following activities. Remain hydrated during
the period of the exercise programme (it is suggested that drinking 2.7 litres of water per day is good

for the body).
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Ghanaian indigenous physical activity (Ampe) exercise dosage

Figure 10.1.: Photograph showing Ampe exercise with two individuals in jumping ascending and

descending movement.

Exercise Dosage: Moderate-intensity Ampe exercise of 3-4 sets, 3-4 times/week and 10-15

repetitions for 10-15 minutes

Theraband exercise (Resistance exercise)

Figure 10.2. : Photograph showing exercise set-up with the patient seated in a chair with hand
support, holding the theraband and performing exercise by extension and flexion of the elbow and

knee

Exercise Dosage: 4 sets, 3-5 times/ week and 10 repetitions for 15-30 minutes
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Squat to chair exercise (Resistance exercise)

Figure 10.3: Photograph showing exercise set-up with the patient performing exercise by sitting and

standing

Exercise Dosage: 3 sets, 3-5 times/ week and 10 repetitions for 5-10 minutes

Wall Push-ups (Resistance exercise)

Figure 10.4.: Photograph showing exercise set-up with the individual pushing the wall with the

forearm and performing exercise by extension and flexion of the elbow

Exercise Dosage: 3 sets, 3- 5 times/week of 10 repetitions for 5-10 minutes
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The Water Bottle Exercise (Resistance exercise)

Water-Bottle-floor Chest Press

Figurel0.5. Photograph showing exercise set-up with an individual lying on the back and holding a
plastic container with a specified amount of water and performing exercise by lifting and lowering

the container by extension or flexion of the elbow joint

Exercise Dosage: 4 sets, 3-5times / week of 10 repetitions for 5-10 minutes

Water-bottle-overhead press
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Figure 10.6: Photograph showing exercise set-up with an individual standing and holding a plastic
container with a specified amount of water and performing exercise by lifting and lowering the

container by extension and flexion of the shoulder joint

Exercise Dosage: 4 sets, 3-5times / week of 10 repetitions for 5-10 minutes

Standing water bottle biceps curls

Figure 10.7.: Photograph showing exercise set-up with an individual standing and holding a plastic
container with a specified amount of water and performing exercise by lifting and lowering the

container by extension and flexion of the elbow joint

Exercise Dosage: 4 sets, 3-5times / week of 10 repetitions for 5-10 minutes
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10.5. SECTION FOUR: Physician Referral Form

Dear Dr:

Your patient (name of patient) would like to begin an exercise program. After reviewing her
responses to our cardiovascular screening questionnaire, we would appreciate your medical opinion
and recommendations concerning her participation in an exercise program. Please provide the
following information and return this form to us (name, address, telephone, fax of health/fitness

facility co):

1. Are there specific concerns or conditions we should be aware of before this individual engages in

an exercise program? Yes/No

If yes, please specify..........cooeveeintn.

2. If this individual has completed any exercise test, please provide the following:

A DAtE O 1St ettt e,

b. A copy of the final exercise test report and interpretation

c. Your specific recommendations for exercise training, including heart rate limits during exercise:

3. Please provide the following information so that we may contact you if we have any further

questions:

............ I AGREE to the participation of this individual in an exercise program at any health/fitness

................ I DO NOT AGREE that this individual is a candidate to exercise at any health/fitness

facility because...................eeee..

247



Physician’s signature...................

Physician’s name............c...c.cooeviieinnnn.

Address.....oovveeeiiiiiii .

Telephone FaX...........coooiiiiiiiiiiiiiii,

Thank you for your help.

The elements of the culturally developed exercise program will be discussed briefly in the following

section
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