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ABSTRACT

Introduction: Obesity is a non-communicable disease of huge public health importance
with several multi-systemic complications. Weight reduction techniques are useful in
the management of obesity. The aim of this review was to determine the risk factors,
health risks of obesity as well as factors influencing weight reduction among individuals
with obesity.

Methods: Google, Google Scholar, and Pub Med databases were used to identify
studies on obesity that assessed risk factors and complications of obesity plus factors
influencing weight reduction among people with obesity. The Preferred Reporting ltems
for Systematic Reviews and Meta-Analysis guidelines were used and 914 literature
records were retrieved. These were limited to papers published in English up to 2019.
We excluded 702 articles that did not match our theme and also excluded an additional
156 full articles due to incompleteness. The evidence available was critically appraised
in line with our objectives.

Results: Fifty-six articles were reviewed, and it was found that obesity increased with
age and was more in women. Inadequate diet, physical inactivity, and metabolic disor-
ders were contributory factors, whereas the main factors associated with greater weight
reduction were lower pre-treatment weight, lower waist circumference, doctors as role
models, and absence of psychiatric co-morbidities.

Conclusions: Proven weight reduction methods are vital for the cost-effective manage-
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ment of patients as part of lifestyle modification.

Introduction

Obesity is attracting growing public health interest
and as a risk factor for other non-communicable
diseases (NCDs) and is a growing global health con-
cern because of increasing westernization [1-3].
Several low-income countries are going through
an epidemiological change in which you find more
obesity in adults [4] as well as in adolescents [5].
Reduction in physical activity, diet, increased tele-
vision viewing hours, and its positive perception in
African communities are suggested to be respon-
sible for the rising prevalence of obesity [3,4,6].
Obesity is one of the major modifiable risk factors
for hypertension [6-8] and elevated Body Mass

Index (BMI), Waist-Hip Ratio (WHR) plus/or waist
circumference (WC) were found to increase the risk
of hypertension more than high BMI or WHR alone,
which leads to an increased risk of cerebrovascular
and other cardiovascular diseases [9,10].

There are several multi-systemic complica-
tions associated with obesity and these include
type 2 diabetes mellitus, degenerative arthritis,
Obstructive Sleep Apnea (OSA), malignancies as
well as increased depression and lower self-es-
teem [2,11-13]. Weight reduction is desirable due
to these numerous health-related complications
of obesity. The quantity and velocity of weight
reduction are determined by several factors, which
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include biological drivers- (heredity, leptins, and
lipid level) and co-morbidities such as hyperten-
sion and diabetes mellitus [14]. Psycho-emotional
factors, culture, and perceptions plus lifestyle such
as dietary practices and physical activity are also
implicated in weight reduction [1,15]. Other fac-
tors that influence weight reduction include family
support, anthropometric measurements, and sub-
jective confounders such as socio-economic and
environmental factors [1]. Weight reduction in peo-
ple with obesity is crucial because health risks rise
exponentially with increasing BMI.

There are few studies that have specifically
reviewed the literature on weight reduction tech-
niques in obesity. Studies on obesity discussed
weight reduction techniques and found that obese
people were able to achieve weight reduction
[10,16]. In addition to an appraisal of weight reduc-
tion techniques [17], this review is aimed at exam-
ining the common risk factors and complications
of obesity as well as identifying factors influencing
weight reduction in both sexes with special focus on
peculiarities in the African setting.

Methods

Using the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines
(Fig. 1), literature searches were conducted with
keywords such as obesity and overweight as the
primary search items, risk factors and health risks
of obesity as the secondary search items, and weight
reduction and weight reduction techniques as the
tertiary search items [18].

Types of studies included

This review included articles over three decades
from 1985 to 2019 and was part of a larger study
titled predictors of weight reduction among obese
patients. Literature records in English language
only were retrieved from Google, Google Scholar,
and Pub Med databases. The publications were
sought from high-income countries such as USA,
UK, Italy, Netherlands, and low/middle countries
like Nigeria, Indonesia, and Jamaica.

Identification, screening and eligibility

Eight hundred and ninety-four articles were
retrieved from databases, whereas 20 others were
identified using additional sources such as text-
books. Initially, 702 articles were excluded because
they did not meet the inclusion criteria for the study
and only 212 full-text articles were assessed for eli-
gibility, while those that did not meet the stipulated
criteria which included obesity were excluded. A
manual search was also conducted on the included
studies by checking through the reference sections.
Risk factors for obesity and health risks of obesity
were examined and 156 articles were then excluded.
Only 56 articles were included. Factors associated
with weight reduction and weight reduction tech-
niques in obesity were also identified. We incor-
porated publications from cross-sectional studies,
case-control studies, prospective studies, random-
ized controlled trials, and review articles.

Domain studied

Using rigorous designs, obesity was defined as BMI
greater than or equal to 30 kg/m? whereas weight

Pub Med
1985-2019
51096 Citation(s)

AJOL
19852015
80 Citation(s)

Google Scholar
19852015
4507 Citation(s)

Google
19852019
1106 Citation(s)

914 Non-Duplicate

Citations Screened

Inclusion/Exclusion

702 Articles Excluded
Criteria Applicd: Obesity and weight reduction/prevalence, risk factors, health risks, factors associated with weight reduction and weight reduction techniques After Title/Abstract Screen

212 Articles Retrieved

Inclusion/Exclusion
Criteria Applicd

56 Articles Included

Figure 1. The PRISMA flow chart.

156 Articles Excluded
After Full Text Screen

Nil Articles Excluded
During Data Extraction
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reduction was measured by weight change across
a period of time. The weight change varied using
criteria such as decline in BMI, WHR, W(, or weight
loss greater than or equal to 10% of initial body
weight [19].

Results

The studies emanated from different parts of the
world and included both high- and low/middle-in-
come developing countries. Prospective as well as
retrospective studies were reviewed. Out of the 56
studies reviewed using the PRISMA guidelines [18],
12 employed the descriptive study design, whereas
10 were from secondary data analyses. Five were
prospective cohort studies, whereas one was
from an analytical dataset. Five were randomized
controlled trials, one was a meta-analysis, seven-
teen were review articles, three were monographs,
consensus papers, or briefing papers, and three
were mixed study designs. Figure 2 is a world map
showing the prevalence of obesity.

Tables 1(a), 1(b), and 2 show a listing of the
study designs of the manuscripts included in
high- and low/middle-income countries. There
was an increase of 2% for each additional hour of
television viewed [20], and prevalence of obesity
in all respondents was 15%-20%, 6%-13% in men
and 8%-15% in women [21]. In England/Wales,
women had a prevalence of 20%, whereas men had
a prevalence of 17%. In the USA, the prevalence for
women was 25% and for men was 20% and was
documented as 30.5% in another study in the USA

[14]. In Urban Samoa, it was 75% for women and
60% for men [22]. In another report, 29.2% of men
were overweight or obese (25 kg/m?), whereas half
of the women were overweight or obese [4]. Three
Nigerian studies put the prevalence as 27.5% in
males and 36.5% in females [23], 41.8% among
women [3], and in nurses, a high prevalence of
62.2% was documented [24].

Discussion

The adipose tissue in individuals with obesity is cate-
gorized into brown adipose tissue and white adipose
tissue (which is an endocrine organ that secretes
adipokines) [25]. The increase in pro-inflamma-
tory adipokines such as interleukin (IL)-1 beta, IL-6,
Tumor Necrosing Factor (TNF)-alpha, and leptins
and a decrease in anti-inflammatory adipokines such
as adiponectin create low-grade inflammation, which
leads to insulin resistance, type 2 Diabetes mellitus,
hypertension, and cancer. Leptin is the 167 amino
acid hormonal protein-product of the obesity gene
implicated in the pathophysiology of obesity. Adipose
abnormalities found in obesity have also been linked
to central nervous system disorders such as brain
metabolism issues, neuroinflammation, brain atro-
phy, and mood disorders cognitive reduction [25].
Zinc metabolism also affects the physiology and
biochemistry of many hormones. Zinc is found in the
pancreas in high amounts and therefore also regu-
lates insulin. Low zinc levels and high leptin levels are
found in obesity and this could imply an association
between zinc and leptin [26]. Other determinants of

«" Dverwsight and obesity prevalence in 2013
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Figure 2. World map showing the prevalence of obesity (WHO 2013).
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Table 1a. Study design of review on obesity in high-income countries.

First author Year of study  Study site/country Study design

Dietz and Gortmaker [20] 1985 USA Two cross-sectional studies and one prospective
sample (mixed design)

Hennekens et al. [51] 1987 USA Secondary data

Barabasz and Spiegel [52] 1989 USA Randomized Controlled Trial (RCT)

Adams and Murphy [21] 2000 United Kingdom Review article

Kopelman [22] 2000 UK Review article

Robert et al. [55] 2000 Canada Randomized Controlled Trial (RCT)

Hansen et al. [45] 2001 8 European centres RCT, double blinded

Stickles et al. [36] 2001 USA Secondary data using a questionnaire-based registry

Wadden and Phelan [44] 2002 USA Review article

American Academy of Family 2003 USA Monograph

Physicians [14]

Van Weel [49] 2003 Netherlands Review article

Key et al. [11] 2004 UK, USA Systematic reviews, meta-analyses and large
prospective studies

Klein et al. [48] 2004 USA Consensus statement

Pi-Xunyer [15] 2005 USA Review paper

Elmer et al. [53] 2006 USA 3 arm RCT

Gong et al. [12] 2006 USA Part of a randomized placebo controlled trial testing

Anderson and Hensrud [37] 2007 USA Secondary data

De Panfilis et al. [19] 2007 Italy Prospective cohort

Powell-Tuck [47] 2007 USA Secondary data

Lementowski and Zelicof [31] 2008 USA Review paper

Lavie et al. [28] 2009 USA Review paper

Table 1b. Study design of review on obesity in high-income countries continued.

First author Year of study Study site/country  Study design

Moher et al: PRISMA group [18] 2009 Multicenter Review article

Cavill and Ells [56] 2010 UK Briefing paper

Aldagal and Sehlo [13] 2011 Saudi Arabia Prospective cohort

Burke et al. [39] 2011 USA Review article

Grulich-Henn et al. [5] 2011 Germany Prospective cohort

Pagoto [43] 2011 USA Secondary data

Bleich et al. [40] 2012 USA Descriptive cross-sectional study
Bleich et al. [41] 2012 USA Descriptive cross-sectional study
Webber et al. [27] 2012 Latin America Review article and cross-sectional regression analysis
Bleich et al. [42] 2014 USA Descriptive cross-sectional study
Guenzel [38] 2015 USA Secondary analysis of a dataset
Chouirnard et al. [34] 2016 USA Descriptive cross-sectional study
Koinis-Mitchell et al. [32] 2017 USA Secondary data

Forny-Germano et al. [25] 2019 Canada Review article

obesity include globalization and socioeconomic fac-
tors such as an association between low educational
level, increasing BMI, and ethnicity [1]. Globalization
involves the integration of the populace with the
world market economy giving rise to a nutritional

4

shift from foods with low fat and high fiber, to meat
and dairy containing large amounts of saturated fats
[1]. Urbanization also leads to alteration in diet with
higher fat and increased sedentary life with greater
access to tobacco [1]. Obesity was found in a report
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Table 2. Study design of review on obesity in low/middle-income countries.

First author Year of study Study site/country Study design

Anate et al. [10] 1998 Nigeria Review article

Luke et al. [46] 2002 Nigeria, USA Prospective cohort

Puoane et al. [4] 2002 South Africa Secondary data: demographic and health survey
Lucas and Gilles [50] 2003 Tropics Secondary data

Tanchoco et al. [9] 2003 Philippines Secondary data: nutrition survey
Yekeen et al. [23] 2003 Nigeria Cross-sectional descriptive study
Kruger et al. [1] 2005 South Africa Review

Durazo-Arvizu et al. [16] 2008 Nigeria, Jamaica and the USA Analytical dataset

Okafor et al. [7] 2008 Nigeria Cross-sectional

Mshelia et al. [29] 2009 Nigeria Prospective case control
Ogunbode et al. [2] 2009 Nigeria Review article

Tamin et al. [30] 2009 Indonesia Case report

Adeyemo et al. [35] 2010 Nigeria Descriptive recruiting consecutive patients
Ogunbode et al. [3] 2010 Nigeria Descriptive cross-sectional
Ogunjimi et al. [24] 2010 Nigeria Descriptive

Osuji et al. [6] 2010 Nigeria Descriptive

Amole et al. [8] 2011 Nigeria Cross-sectional descriptive study
Ogunbode et al. [17] 2011 Nigeria Review article

Ogunbode et al. [54] 2015 Nigeria Short communication

Mulugeta et al. [33] 2018 Ethiopia Prospective cohort study

Baltaci et al. [26] 2019 Turkey Review article

in both urban and rural women, even though rural
women consumed less fat, had reduced household
incomes and carried out greater physical activity
than urban women [1]. More black men and women
had obesity compared to men and women of mixed
ancestry, Asians and Caucasian women in another
report [1]. Age is also implicated in the develop-
ment of obesity and obesity has been found to have
an increasing prevalence in adolescents [5]. Other
factors that lead to obesity include physical activity
[20], cultural perceptions [1], perceptions [4], beliefs
about body weight, and psycho-emotional factors.
In addition, with the explosive increase in the prev-
alence of African people with full-blown Acquired
Immune Deficiency Syndrome, obesity is seen to
reflect persons who are healthy [4]. In Nigeria,
reports show that obesity is perceived as an index
of beauty and a sign of good living [3,24]. These
risk factors from a review of the literature in high-
and low/middle-income countries are depicted in
Tables 3(a), 3(b), and 4.

Globally, there is an obesity epidemic, which is
increasing the magnitude of NCDs [27]. Obesity has
multi-systemic complications and in the cardiovas-
cular system has been associated with hyperten-
sion. In a study conducted in south western Nigeria,

www.jmolpat.com

out of the 250 hypertensive patients, mild hyperten-
sion was found to be more in the females (55.4%)
with a higher proportion of females (56%) being
overweight and obese (63.6%), whereas moderate
and severe hypertension was more among males
[23]. In another Nigerian study, it was determined
that hypertension was strongly associated with
obesity [8]. Obesity has an important effect on
Cardio Vascular Disease (CVD) leading to heart fail-
ure through increased cardiac output and low total
peripheral resistance with invariably lower sys-
temic vascular resistance [28]. These causes what is
known as the obesity paradox in which several peo-
ple who have obesity with background CVD have a
better prognosis than lean individuals. However, a
lot of data is still more in favor of intentional weight
reduction, which has been more beneficial. Other
CVDs due to obesity include coronary heart disease,
sudden cardiac death, and atrial fibrillation [28].
Health risks in the metabolic/endocrine sys-
tem include dyslipidemia, which has been linked
to obesity in Africans [7]. Out of the 166 patients
who had serum cholesterol analysis in a Nigerian
study, 9.6% had elevated cholesterol levels (>240
mg/dl) [23]. BMI, dietary practices, and level of
physical activity predict the risk of developing
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Table 3a. Risk factors from review on obesity in high-income countries.

First author Year of study Factors

Comments

Dietz and Gortmaker [20] 1985 A) Environmental

B) Family characteristics

C) Host

Adams and Murphy [21] 2000 A) Poverty

B) Wealth
C) Ethnicity

Kopelman [22] 2000 A) Genetics

B) Environmental factors
C) Energy expenditure and

intake
D) Culture
E) Fetal nutrition

A) Geographic region, population density, and season

B) Parental obesity, parental age, marital status,
socioeconomic class, race, and family size

C) Reduced thermogenesis in response to carbohydrates

A/B) Increased with poverty in developed countries and
with wealth in developing countries
C) Ethnicity: African and Mexican Americans have a greater
risk than white Americans

A) Obesity runs in families. Leptin is a gene product
which reduces body weight and body fat in animals
by suppressing food intake. The hypothesis of a leptin
deficiency leading to obesity in humans has not
been sustained. Obesity is also found in Prader—Willi
syndrome and Bardet—Bied| syndrome

B) People with obesity are sometimes not sure when they
were exposed to the obesogenic environment

C) Energy expenditure: This deals with the physical
activity which is equivalent to 20%-50% of total energy
expenditure. Loss in weight for those who exercise
3 or more times a week. Energy intake: High fat diet
increases obesity risk

D) Culture: Increased westernization leads to increase in
obesity

E) Undernutrition of the fetus may lead to obesity; thrifty
phenotype

Table 3b. Risk factors from review on obesity in high-income countries continued.

First author Year of study Factors Comments
American Academy of Family 2003 Over-the-counter drugs A) Over-the-counter drugs that increase binge
Physicians [14] Parents with obesity eating
B) Having one or more parents with obesity could
lead to children or adolescents with obesity
Grulich-Henn et al. [5] 2011 Age Obesity is more in adolescents
Guenzel [38] 2015 Mental health conditions: These four mental health conditions, bipolar
disorders, Attention Deficit Hyperactivity
Disorder-ADHD, panic disorders, and agoraphobia
are more significantly linked to increased BMI
Chouirnard et al. [34] 2016 Mental health conditions: A) Schizoaffective conditions predispose to
A) Schizoaffective increased risk
B) Schizophrenia B) Schizophrenia predispose to decreased risk
Koinis-Mitchell et al. [32] 2017 A) Sleep A) Sleeping less than 7-9 hours increases the risk
B) Anxiety and depression B) Individuals with anxiety and depression are
more at risk
Forny-Germano et al. [25] 2019 Genetics Rise in pro-inflammatory adipokines, e.g.,
interleukin-1 and leptins and a fall in anti-
inflammatory adipokines predisposes to
increased risk in obesity
Baltaci et al. [26] 2019 A) Genetics A) Increased Leptin

B) Micronutrients

B) Low Zinc

diabetes mellitus [29]. Patients with diabetes
mellitus who were also obese and had increased
high-density lipoprotein-cholesterol (HDL-C) had
a triple risk of CVD in the future regardless of
their total cholesterol or HDL-C values [29]. The

peripheral distribution of fat is found to be com-
moner in females, whereas the central distribution
of fat is commoner in males and is metabolically
more active than fat in the periphery, thus is linked
to dylipidemias, diabetes mellitus, and ischemic

J Mol Pathophysiol 2020 ¢ Vol 9 e Issue 1
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Table 4. Risk factors from review on obesity in low/middle-income countries.

First author Year Factors Comments
Luke et al. [46] 2002 Physical activity Low levels of physical activity
Puoane et al. [4] 2002 A) Culture A) Increasing obesity with increasing urbanization
B) Age and affluence
C) Education B) Age: obesity began at a younger age in women and
10% of women were obese by age 1-24 years
C) Women with no education had a lower BMI than
those with some schooling because they did more
hard work and those with tertiary education had
a lower BMI than those with some schooling
because they knew more about the link between
body weight and health
Kruger et al. [1] 2005 A) Urbanization/globalisation A) Increase in urbanization and globalization
B) Socioeconomic factors B) Socioeconomic factors such as low level of
C) Dietary practices education
D) Culture C) Dietary practices, e.g., buying food high in fat from
E) Physical activity street vendors, contribute to obesity
D) The culture of overeating plus finding overweight
women more attractive
E) Reduced physical activity all add up to cause
obesity
Adeyemo et al. [35] 2010 A) Females A) Obesity was more in females
B) Age B) In patients above 60 years
C) Poverty C) Poverty in a middle-income country
(with a per capita Gross National Product (GNP) of
about $3,000 per year) leads to a greater risk of obesity
Amole et al. [8] 2011 A) Women A) Women were more sedentary than men and their
B) WC families preferred high density food
B) Increasing WC reflected obesity
Ogunbode et al. [17] 2011 A) Physical Activity A) Reduced physical activity
B) Diet B) Diet
C) Antidepressants C) Antidepressants
D) Steroids D) Steroids
Mulugeta et al. [33] 2018 Age Obesity in mid-life is associated with depression

heart disease [21]. In a study among 58 children
between the age of 8 and 17 years, it was found that
there were higher insulin resistance and dyslipid-
emia, which reduced with 6 months of weight-re-
ducing interventions [5]. The interventions among
these children with obesity included training in
physical activity, cognitive behavioral training, and
nutritional counseling [5].

Osteoarthritis (OA) is a musculoskeletal health
risk of obesity and a frequent complication of obe-
sity [30]. A review paper highlighted literature that
showed a statistically significant link between OA
and obesity [31]. In one case-control study, when
BMI was less than 20 kg/m?, the odds ratio (OR) for
developing OA was 0.1 (95% CI 0.0-0.5) as against
13.6 (95% CI 5.1-36.2) when BMI was more than
36 kg/m? [30]. It was of note that being overweight
or obese at the age of 36-40 years was also asso-
ciated with developing OA of the knee as one grew
older [31].

www.jmolpat.com

Respiratory health risks of obesity also include
sleep apnea. Patients with OSA in Obstructive Sleep
Apnea Syndrome also present with snoring, day-
time sleepiness, and morning headaches [21]. The
initial consequence of OSA was noted to be respi-
ratory acidosis with the long-term consequence
being documented as type Il respiratory failure and
eventually the obesity hypoventilation syndrome
[21], which was formerly known as the Pickwikian
syndrome and comprises obesity, hypoxia, hyper-
capnia, and right ventricular failure [22].

From a review paper on published studies con-
centrating on recent systematic reviews, meta-anal-
yses, and large prospective studies, overweight/
obesity is convincingly related to risks for can-
cers of the esophagus (adenocarcinoma), colorec-
tum, breast (postmenopausal), endometrium, and
kidney [11]. Obesity is also associated with an
increased risk of high-grade and thus clinically sig-
nificant prostate cancer [12]. This was reported in
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the USAin astudy among 10,258 participants (1,936
prostate cancers) in the Prostate Cancer Prevention
Trial, who all had the presence or absence of can-
cer determined by prostate biopsy [12]. In com-
parison with men who had BMI < 25 kg/m?, obese
men (BMI > 30 kg/m?) had an 18% [OR, 0.82; 95%
confidence interval (95% CI), 0.69-0.98] decreased
risk of low-grade prostate cancer (Gleason <7) and
a 29% (OR, 1.29; 95% CI, 1.01-1.67) increased risk
of high-grade prostate cancer (Gleason >7) [12].

A report showed that patients with obesity have
lower self-esteem compared with matched healthy
subjects and revealed a positive (direct) relation-
ship between BMI and depression [13]. Koinis-
Mitchell et al. [32] also obtained information for
their research from the third wave of the Asthma,
Depression, and Anxiety in Island Puerto Rican
Youth (ADA) Study, among youths 4-17 years of age.
They found out that the risk of developing obesity
was higher in those youths who slept for less than
7-9 hours and those with anxiety/depression were
more likely to have obesity [32]. Mulugeta et al. [33]
in a mixed study design noted that individuals in
their mid-life with obesity had a greater propensity
towards depression. Chouirnard et al. [34] in 2016
also found out from a cross-sectional study among
262 in-patients and out-patients that people with
schizophrenia had less risk of obesity, as compared
with those with schizoaffective disorders who had
more risk of developing overweight and obesity.

Individuals with obesity are also at a social
disadvantage and may be discriminated against

Table 5. Factors associated with weight reduction.

in employment opportunities [1]. Obesity can be
associated with infertility and menstrual irregular-
ities and surgical procedures could be challenging
[17,35]. In Nigerian studies, it was stated that sur-
geons need to be aware of obesity-/overweight-re-
lated medical and surgical complications [35] and
there may also be hesitancy among surgeons before
operations in obese patients in view of complica-
tions that may arise [36].

Factors influencing weight reduction are doc-
umented in Table 5 and include individual factors
such as stress, depression, and time constraints
[37]. Furthermore, the absence of certain psychi-
atry co-morbidities is related to weight reduction
and this was corroborated by the study by Guenzel
[38] who performed a secondary analysis of the
Collaborative Psychiatric Epidemiology Surveys
(CPES) dataset using a descriptive case-control
design. The CPES dataset comprised informa-
tion on 20,013 adult community-dwellers chosen
through multi-stage randomized sampling in the
US who reported symptoms of disorders [38]. In
this report by Guenzel [38], it showed that out of
the disorders studied, most co-morbid psychiatric
conditions are not related to a high risk of high BM],
however, four of this disorders (bipolar disorders,
agoraphobia, attention-deficit hyperactivity disor-
der, and panic disorders) were significantly linked.
Individual motivation, baseline weight, previous
successes with weight reduction, and enrollment
in weight reduction programs are also implicated
[39]. Another factor that affects weight reduction

Hansen et al. [45] 2001 Pre-treatment body weight, height, fat-free mass, fat mass, and
resting metabolic rate on univariate analysis, but only pre-treatment
body weight on multivariate analysis

American Academy of Family Physicians [14] 2003 Doctors serving as role models for change. Having supportive staff
and clinic environment

Klein et al. [48] 2004 WC measurement helps the doctor decide who should be checked
for dyslipidemia and hyperglycemia

Kruger et al. [1] 2005 Fear of losing weight because of HIV stigma and personal safety
affected their physical activity and subsequently their weight
reduction

De Panfilis et al. [19] 2007 Psychiatric co-morbidities enhanced adherence and motivation to
reduce weight

Aldagal and Sehlo [13] 2011 1 year after laparoscopic sleeve gastrectomy, depression, self-
esteem, and physical health improved

Amole et al. [8] 2011 Learning how to measure and interpret their waistline circumference

Burke et al. [39] 2011 Gender, ethnicity, enrollment in a structured weight loss program

Bleich et al. [40] 2012 Doctors as role models. Doctors with normal BMI reported more
weight reduction consultations than their counterparts

Guenzel [38] 2015 Absence of psychiatry co-morbidities

8 J Mol Pathophysiol 2020 ¢ Vol 9 e Issue 1



Obesity and weight reduction: A systematic review

is doctors and other health workers as role models
and this was corroborated by Bleich et al. [40] in
2012 in a national cross-sectional study among pri-
mary care physicians in the USA, which comprised
500 general practitioners, family practitioners, and
general internists. These authors reported that
physicians with normal BMI reported more weight
loss consultations among their patients with class II
obesity than their colleagues who were overweight
or obese, 30% versus 18%, p = 0.01 [40].

In another report on obesity causes and solu-
tions, these researchers also found out that physi-
cians who were <20 years in the practice felt that
nutritionist and dieticians were better able to take
care of patients with obesity [41]. Physicians in
primary care also requested for more training in
dietary and exercise requirements as well as prac-
tice-based changes such as making BMI the fifth
vital sign in the patient chart [41]. Bleich et al.
[42] in 2014 also carried out a survey among 500
non-physician health workers drawn from nutri-
tion, nursing, behavioral health, exercise, and phar-
macy. There was more success reported in helping
patients to reduce in weight among health workers
with normal BMI compared to those with obesity
52% versus 29%, p = 0.01 [42].

Family-related factors such as support and the
family structure are also implicated in weight reduc-
tion. Conditions that cause weight gain or interfere
with weight reduction efforts include diabetes melli-
tus, metabolic syndrome [14], and the use of antide-
pressants such as tricyclic antidepressants [43]. As
many as 20%-30% of individuals who seek weight
reduction have been found to suffer from binge eat-
ing [44]. In a study done in developed countries to
determine weight reduction in patients with obe-
sity, the Sibutramine Trial of Obesity Reduction
and Maintenance, which was a randomized, dou-
ble-blind, placebo-controlled, European multi-
center study, the authors also concluded that only
pre-treatment body weight seemed to be an import-
ant independent predictor of weight reduction [45].

The factors affecting weight reduction may play
out differently among countries of different eco-
nomic strata. In middle-income countries, weight
change was greater than in low- or high-income
countries, and this could be attributed to the cultural
and behavioral shifts, which occur in these transi-
tional societies [16]. A study using analytical data-
sets collated from studies between 1994 and 1999
examined weight change among 1242 Nigerian,
1409 Jamaican, and 809 American women and doc-
umented weight reduction among obese people
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[16]. In another study, the authors concluded that
energy expended in physical activity was strongly
associated with adiposity among populations of
West African origin and may predict weight gain
in individuals as low Activity Energy Expenditure
was an important determinant of high percentages
of body fat in black adults [46]. Determining the
factors that influence weight reduction will lead
to risk stratification and eventual management of
the obese individual. The Malnutrition Universal
Screening Tool combines BMI score, acute disease,
and weight reduction score [36], then management
plans are derived for each category of risks [47].

[tisimportanttosetaweightreductiongoal thatis
both achievable and maintainable. Even a moderate
weight reduction of 5% of body weight can produce
significant health benefits and may be a reasonable
initial goal for most patients [48], even though 10%
weight reduction could also be an achievable goal
for some individuals [19]. Management of obesity
involves prevention, which includes lifestyle modi-
fication such as behavioral modification, increase in
physical activity, and dietary modification with ade-
quate follow-up [49]. The review on weight reduc-
tion methods in high- and low-income countries is
shown in Tables 6(a), 6(b), and 7.

Prevention of obesity includes three levels such
as primary, secondary, and tertiary [50]. Primary
prevention involves health education about obesity,
ensuring that there are enough parks for exercise
and low cholesterol cooking oil is available for pub-
lic consumption. Secondary prevention involves
screening, early detection, and treatment of obesity.
In the USA, the US Preventive Services Task Force
recommended screening adults for obesity [37]. To
qualify for screening, the disease must have public
health significance; management was given before
the symptoms started, which should be more help-
ful in lowering morbidity and mortality than that
given after they develop; and the prevalence of
pre-clinical disease should be high among the pop-
ulation screened [51]. Obesity fulfills these criteria.
Tertiary prevention includes rehabilitation with the
use of assistive devices for individuals with severe
knee OA secondary to morbid obesity.

Proper management of patients with obesity will
involve identifying the factors including lifestyle
variables, which account for poor compliance and
outcome in behavioral weight control programs
[19]. Barabasz and Spiegel [52] added a modified
form of hypnosis intervention, which includes spe-
cific food aversion to simple self-management meth-
ods and found an increase in weight reduction after
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Table 6a. Weight reduction techniques from reviews on obesity in high-income countries.

Dietz and Gortmaker [20] 1985 Reduction in television viewing and increase in physical activity

Barabasz and Spiegel [52] 1989 Hypnosis intervention modified to include specific food aversion

Adams and Murphy [21] 2000 Dieticians needed

Kopelman [22] 2000 Healthy eating and increased physical activity. Find major and minor genes in the
etiology

Robert et al. [55] 2000 The exercise-induced weight reduction group had more body weight and total fat
reduction than the diet-induced weight reduction group

Hansen et al. [45] 2001 Weight loss program with low energy diet

Wadden and Phelan [44] 2002 Diet, physical activity, and behavioral therapy

Key et al. [11] 2004 Foods should have at least 400 g/day of total fruits and vegetables plus regular
physical exercise

Klein et al. [48] 2004 Declining WC can be used to assess an individual’s response to diet and regular
aerobic exercise

Pi-Xunyer [15] 2005 Diet, exercise, and behavioral therapy

Elmer et al. [53] 2006 Behavioral intervention: three groups: 1. Established (guideline recommended), 2.
Established and Dietary Advice to Stop Hypertension, 3. Advice only

Gong et al. [12] 2006 Healthy diet and increased physical activity

Anderson and Hensrud [37] 2007 Diet, exercise, behavioral therapy, and pharmacology

De Panfilis et al. [19] 2007 Weight loss program: individualized hypocaloric diet and daily light-to-moderate
physical exercise. Behavioral counseling: regular self-monitoring. Full psychiatric
evaluation and personality assessment

Powell-Tuck [47] 2007 Diet

Lementowski and Zelicof [31] 2008 Bariatric surgery, e.g., gastric stapling

Cavill and Ells [56] 2010 Physical activity component of 150 minutes per week. Dietary advice, commercial,

and community-based weight management programs

Table 6b. Weight reduction techniques from reviews on obesity in high-income countries continued.

Bariatric procedure performed with decline in the BMI

Behavioral weight loss programs: self-monitoring using diaries to record food, exercise

pattern, and weight. Diaries were either paper, internet-based, or PDAs.

Increased exercise, cognitive behavioral therapy, and dietary counseling led to weight

Doctors with less than 20 years of experience felt that nutritionist and dieticians were more

empowered to take care of people with obesity. The doctors wanted more training on diet
and exercise and wanted practice-based changes, e.g., BMI as the fifth vital sign on the

Health policies and greater surveillance needed

Aldagal and Sehlo [13] 2011
Burke et al. [39] 2011
Grulich-Henn et al. [5] 2011
reduction and a fall in dyslipidemia
Bleich et al. [41] 2012
patient chart
Webber et al. [27] 2012
Bleich et al. [42] 2014

Non-physicians with normal BMI had more success in helping patients to reduce weight

compared to non-physicians with obesity

3 months. Screening tools that will predict weight
reduction and maintenance in patients with obe-
sity will also need to be developed [45]. The main
results from the PREMIER Collaborative Research
Group trial supported the fact that comprehensive
behavioral intervention programs improve lifestyle
behavior and lower blood pressure [53].

In developing a physical activity program, the
clinician should devise a plan that can be main-
tained without injury based on the patient’s current
level of activity and readiness to increase activity.

10

Physical activity can be assessed using a 7 days
interviewer-administered physical activity recall to
assess energy expenditure [48]. The International
Physical Activity Questionnaire (IPAQ) is short form
enquires about the last 7 days and has a self-admin-
istered format for use with young and middle-aged
adults (15-69 years). Versions of the IPAQ for use
by either telephone or self-administered methods
are available. The purpose of the IPAQ is to provide
common instruments that can be used to obtain
internationally comparable data on health-related

J Mol Pathophysiol ¢ 2020 ¢ Vol 9 e Issue 1



Obesity and weight reduction: A systematic review

Table 7. Weight reduction techniques from reviews on obesity in low/middle-income countries.

Obesity appears to begin at an earlier age group in South African females

Lifestyle interventions. Preventive programs: education, diet, and exercise. Universal,

selective, and targeted programs. Do-it-yourself, non-clinical, and clinical programs are

Require procedures for weight reduction such as intermaxillary fixation

Health promotion and mini gymnasiums in hospitals
Increase physical exercise and adjust their diet to reduce the WC

Diet, exercise, behavioral therapy, group activities, medication for treating obesity,

Anate et al. [10] 1998 Diet, exercise and drugs
Puoane et al. [4] 2002
Yekeen et al. [23] 2003 Diet
Kruger et al. [1] 2005
also encouraged
Ogunbode et al. [2] 2009 Healthy diet and increase exercise
Tamin et al. [30] 2009 Exercise and diet
Adeyemo et al. [35] 2010
Ogunbode et al. [3] 2010 BMI calculation and support groups
Ogunjimi et al. [24] 2010
Amole et al. [8] 2011
Ogunbode et al. [17] 2011
anti-depressants and bariatric surgery
Ogunbode et al. [54] 2015

Lifestyle modification using the mnemonic: WASHED

Weight control, alcohol reduction, smoking cessation, health promotion, exercise and diet

physical activity. Exercise should then be recom-
mended and increased gradually up to 30 minutes/
day which adds up to 150 minutes/week [54].

A Randomized Control Trial (RCT) was performed
among 52 men with obesity in a research center
and the participants were divided into four groups:
diet-induced weight reduction group, exercise-in-
duced weight reduction group, exercise without
weight reduction group, and a control group. After 3
months, it was found that body weight and total fat
reduced in both the weight reduction groups, even
though it was more in the exercise-induced group
[55]. Grulich-Henn et al. [5] in their study among
adolescents also found out that strategies such as
increasing exercise, behavioral therapy, and dietary
counseling caused the dyslipidemia to fall.

The dietary aspects of management should be
personalized and follow the individual’s lifestyle
with the objective of lowering energy intake [56].
It should also fit food preferences and be adapted
to suit the culture of the individual as well as the
period, for example, seasonal fruit choices could
be made. Dietary counseling must also involve
targeted advice such as goals to achieve as well as
family involvement.

Pharmacotherapy can be a useful adjunct to life-
style modification in the long-term management of
obesity in selected patients [48]. Orlistat (Xenical)
is a gastric and pancreas lipase inhibitor, which
reduces intestinal fat absorption [17]. It has several
side effects and the risks versus benefits should be
weighed before use. It must be emphasized that
lifestyle modification techniques are still the first-
line option in obesity management.
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Surgery can also be done. Wiring of the jaws can
be offered in extreme obesity. Gastroplasty may
also be performed but it has high mortality. Gastric
bypass, adjustable silicone gastric banding, and ver-
tical gastric banding can also be done. Liposuction
can also be carried out but with varying outcomes
and uncosmetic scars [17].

Conclusion

Obesity is an NCD of increasing concern both in
high- and low/middle-income countries. Following
the review, obesity and its health risks were found
to have an association with leptin, zinc, increase in
age with a female predilection, and increasing WC.
Inadequate diet, physical inactivity, and metabolic
disorders were associated factors, whereas there
was greater weight reduction with lower pre-treat-
ment weight, doctors being role models, and no
psychiatric co-morbidities. Appropriate weight
reduction methods are very important as part of
lifestyle modification.
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