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ABSTRACT

Background: Psychotropic drugs especially second generation of antipsychotics and
antidepressants are used in psychiatric patients with severe mental disorders. These disorders are
associated with weight gain and obesity that poses clinical challenges. This needs individualised-
tailored integrative interventions including the promotion of health and wellbeing.

Objective: The review critically assimilates evidence-based data on several aspects of
psychotropic-induced weight gain with a focus on therapeutic challenges and multidimensional
integrative management strategies along with pharmacological interventions.

Methods: Electronic searches of three databases (from 2000 to 2018) using Boolean operators
and keywords retrieved thousands of peer-reviewed articles published in scientific journals. Based
on exclusion and inclusion criteria 141 pertinent articles were retained for this review.

*Corresponding author: E-mail: n.qureshi@nccam.gov.sa, qureshinaseem@live.com;
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Results: Overweight in psychiatric patients on weight increasing psychotropic medications is
associated with a variety of adverse consequences and therapeutic challenges. Overweight and
obesity is reported to need a multimodal patient-centred approaches regarding lifestyle changes,
dietary modifications and medicinal herbs, cognitive behavioural therapy, motivational
psychotherapy and weight controlling pharmacological interventions. Multimodal treatment directed
towards overweight is often delivered by a multidisciplinary team in well-equipped clinical settings.
Symptom relief from the primary psychiatric illness is necessary for this strategy to work.

Conclusion: Although overweight or obesity secondary to psychotropic medication poses a
number of treatment challenges, an integrative intervention that combines complementary
therapies with conventional medications appears to work best. This review calls for comparative
research to determine the most effective strategies to combat weight gain in psychiatric

populations.

Keywords: Weight gain, obesity; severe mental disorder; psychotropic medications; complementary

therapies; antiobesity medications.

1. INTRODUCTION

There is converging evidence that weight gain
related to antipsychotics [1] and non-
antipsychotics [2] prescribed in psychiatric
practice is successfully manageable using
modern medications combined with
complementary (integrated) approaches. Besides
psychotropic  medications, other dynamic
etiological factors including genetic and
environmental also contribute simultaneously to
the weight gain in the psychiatric population [3].
This multifactorial trend (Table 1) tends to posit
multiple therapeutic challenges concerning
overweight and obesity in general, but especially

in a psychiatric population. In such scenarios,
therapeutic intervention should target either a
single or multiple etiological factors underlying
weight gain. Hence, related detailed evidence-
based therapies are required to manage the
weight gain in psychiatric or nonpsychiatric
population successfully. The study aims on the
treatment of weight gain or morbid obesity from
psychotropics prescribing in psychiatric
population. However, overweight, and obesity will
be addressed succinctly in the nonpsychiatric
population including children, adolescents and
adults whose health is affected adversely
throughout their life trajectories [4].

Table 1. Predictive risk factors of weight gain

Factors Remarks

Psychotropic All antipsychotic medications and antidepressants, mood stabilisers, and some natural

drugs antidepressants increase weight gain [1,2,5]. Cannabis use leads to psychosis, weight
gain and poor outcome as found in some studies [6,7].

Psychiatric Various psychiatric diagnoses including schizophrenia, schizoaffective disorder and

disorders related psychotic disorders, autistic disorders, anxiety, post-traumatic stress disorder
(PTSD), severe depression and co-occurring psychiatric conditions
[5,8-11].

Initial BMI Increasing insulin resistance [12,13].

Cognition Lower cognitive functions associated with weight gain [14]

Genetic Multiple genes are involved in drug-induced obesity as well as obesity not by psychotropic
drugs [15-17]

Gender Females are susceptible to greater weight gain compared to their counterparts [5,18] and
parity [19].

Age Adolescents and adults vulnerable to greater weight gain [5,20] than any other age
category

Services Lack of healthcare clinics concerning overweight and obesity [21].

Physical Thyroid disease, Cushing disease and other diseases [5, 22-24].

disorders

Biological Neuroinflammation, alteration in neurometabolism and oxidative stress, hormones in the
brain, Biological-gastrointestinal tract (GIT) and fat cells, gut microbiota-brain-axis,
modulation of mitochondria [25,26].

Body Genetic endowment and impact on behaviour [27].

constitutions
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Factors Remarks

Dietary habits Overeating with a craving to different foods and increased calories intake [28].

Insomnia Sleep less than 5 to 6 hours [29,30].

Lifestyle Sedentary, i.e., lack of exercise [31] and high intensity and moderate exercise tends to
reduce weight gain [32] and smoking cessation [33].

Geographic Influences the type of psychiatric medication prescribed and the psychiatric diagnoses [5].

region

Environment

Fast food outlets, violence-infested neighbour and pesticides, lack of recreational centres

and parks, lack of safe walking and biking routes and food addiction [13,30,34].

Breastfeeding
diseases [35,36].

Breastfeeding (initial one year or more) protects children from obesity and allergic

Socioeconomic

position [37].

African-American women gain weight associated with cumulative socioeconomic position

Overall antipsychotic medications and biopsychosocial factors in tandem tend to increase weight gain in clinical populations
and overweight gain is linked to physical and psychiatric disorders, increased burden and mortality [38-41]

1.2 Aim of the Study

This study aims to

(iy review critically conventional and
integrative interventions directed towards
psychotropics-induced weight gain in
psychiatric population.

(i) to focus on patient-centered health
promotion and

(i) to focus on wellness and prevention
strategies together with common
complementary therapies in the
management of weight gain attributed or
not to psychotropic drugs.

1.3 The Relevance and Significance of the
Study

This research avenue is linked with a wide
variety of physical and psychological adverse
consequences of weight gain or obesity
concerning psychiatric medications prescribed to
mentally ill people. This work also searches to
manage this globally increasing epidemic is
relatively ignored in Arabian Gulf countries.

This is the first of its kind work in Saudi Arabia.
Also, it will bridge the knowledge gaps of mental
health professionals and related physicians
concerning psychotropic prescribing and weight
gain in psychiatric population. It is expected that
all should benefit from this review including
patient population and public at large.

2. METHODS
2.1 Search
Boolean operators were used to search specific

data (from 2000 to 2018) on psychotropic
medications linked to weight gain and obesity.

Electronic searches of three databases and three
open access publishing houses (Google Scholar,
MEDLINE/ PubMed, OvidSP and
Dovepress.com, Hindawi.com &
Sciencedomian.org) were conducted. Keywords
such as psychotropic medications weight gain
AND integrative modalities OR complementary
therapies OR conventional interventions OR
prevention OR psychiatric disorders were used.
Additional searches used keywords such as
psychotropic medications weight gain AND
obesity adverse effects OR physical diseases
OR Case reports OR observational studies OR
randomised clinical trials (RCTs) OR systematic
reviews OR meta-analysis for retrieving pertinent
articles published in English literature. The e-
searches were modified whenever needed and
compatible with databases.

3. RESULTS
3.1 Search Results

A large number of articles (n=37,987) were
retrieved. A quick screening by a single author
(NAQ) excluded 32721 articles that did not focus
on weight gain associated with psychotropic
medications prescribing and its treatment
approaches. Then both authors (NAQ and YSA)
independently reviewed the available data (n=
5266) for extracting relevant articles.
Consequently, unrelated articles (n=2052),
inaccessible papers (because of high price tag)
(n=360), articles cited in systematic reviews and
meta-analysis (n=86), no abstract available
(n=63), duplications (n=2462), and irrelevant
information (n=98) were excluded. A total of 145
articles remained, which were screened further
for eligibility. Articles which did not focus on
psychotropic medications weight gain,
overweight, obesity and treatment intervention
approaches were excluded (n=4). Thus, the total
number of working articles is 141 (Fig. 1).
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Records identified through
databases searches
n=37,987

y

Records screened

Records excluded

n=37987

n=32721

y

Articles assessed for

Y

eligibility n = 5266

Unrelated articles (n=2052),
inaccessible papers (n=360), articles
cited in *SR and MA (n=86), no
abstract (n=63), duplications (n=2462),
and irrelevant articles (n=102) excluded

Studies included in this
review n = 141

[ Included ] [Eligibility] [Screening] [Identiﬁcation]

Fig. 1. Prisma diagram summarising the flow of search results
(*SR=systematic review & MA=meta-analysis)

3.2 Definition of Weight Gain

The prevalence and definitions of weight gain
and obesity tend to guide researchers to
precisely assess, treat and monitor the weight in
the healthy and mentally ill population [1]. Weight
gain mainly measured in kilograms is an increase
inbody weight involving muscle mass, fat
deposits, and excess fluids including water. The
average body weight is a minimum of 57.7 kg to
a maximum of 87.7 kg. The global adult
population is 4.63 billion with an average weight
of 62 kg and overweight population constitutes
34.7% of the total population [42]. Overweight
and obesity are globalised and are linked to
cardiovascular diseases, diabetes mellitus,
metabolic syndrome, musculoskeletal disorders,
cancers, neurological diseases, psychiatric
disorders, disabilities and impairment of social
body functioning [43,44]. Conversely, many of
these physical diseases are important causes of
obesity and overweight. The several psychiatric
disorders including depression, anxiety
disorders, post-traumatic stress disorder (PTSD),
eating disorders such as binge-eating disorders

and night-eating syndrome, and severe
psychiatric conditions such as schizophrenia,
bipolar disorders and adult attention deficit
hyperactivity disorder (ADHD) may also affect
overweight and obesity [45-47]. Body mass index
(BMI, formula = weight in kg/square of height in
meters), a simple weight measurement tool
for male and female adults are frequently
used to classify overweight (BMI=25) and
obesity (BMI=30). Abdominal obesity is defined
as waist circumference >102 cm in men or >88
cm in women [48]. The weight gain is defined as
a mean weight gain of 1.9 kg to 20.1 kg. A
normal BMI is between 18.5 and 24.9, a BMI
between 25 and 29.9 is classified as overweight,
and 30 to 39.9 denotes obesity. Patients with a
BMI above 40 are considered extremely obese
[49]. Recently, American Association of Clinical
Endocrinologists (AACE) defined overweight and
obesity based on BMI and clinical complications
(Table 2) [50]. In sum, the normal weight,
weight gain, overweight and obesity are well-
defined concepts in  obesity research
including psychotropic medications-weight gain
paradigm.
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Table 2. Overweight and obesity staging and risk stratification based on complication-specific
criteria [50]

Overweight Staging BMI Checklist of Obesity-Related Complications#;
risk stratification based on complication-specific criteria
Overweight stage 0 225-29.9* No complications
Obesity Stage 0 =30 No complications
Obesity Stage 1 225 One or more mild-to-moderate complications**
Obesity Stage 2 225 One or more severe complications***

*In certain ethnicities BMI<23; **or may be treated effectively with moderate weight loss;

Skkk

requires significant weight

loss for effective treatment# Prediabetes, metabolic syndrome, type 2 diabetes, dyslipidemia, hypertension,
cardiovascular disease, nonalcoholic fatty liver disease, polycystic ovary syndrome, female infertility, male
hypogonadism, obstructive sleep apnea, asthma/reactive airway disease, osteoarthritis, urinary stress incontinence,
gastroesophageal reflux disease and depression

3.3 Prevention Strategies, Overweight
and Obesity
Prevention is much better than treatment

because it is cost-effective and prevents the
onset and adverse consequences of a particular
disease. Obesity is a public health problem and
on the rise at an alarming rate around the world.
Obesity is associated with a variety of
comorbidities including various cancers and
psychiatric disorders with overall high morbidity
and mortality (Table 3). Obesity needs effective
public health strategies for promoting health and
wellness, reducing risk factors and its prevention
(Tables 4 and 5) [51-53]. In particular, 5As
approach used successfully in quitting cigarette
and addiction. It was also applied for preventing
and managing obesity in general healthcare
settings. The 5As strategy includes the following
steps; 1) discuss weight with the patient (ASK);
2) assess health status, comorbidities and
causes of weight gain (ASSESS); 3) advise on
treatment options (ADVISE); 4) agree on weight
loss expectations and treatment plan (AGREE)
and 5) assist the patient in the continuous
process of weight management (ASSIST)
[54,55]. Weight counselling embedded in the 5As
theory-driven program and online tool tends to
stimulate doctor-patient interaction and
motivation to lose weight. The use of this tool
around the world will possibly address complex
therapeutic as well as research issues of obesity
in all age groups including children and
adolescents. Previous researches suggest that
the most common psychiatric and non-
psychiatric treatment interventions used in
promoting health and reducing weight of all
categories are behavioral modifications, lifestyle
changes including dietary changes and regular
exercise, multi-pronged school-and community-
based programs, social media strategies and a
variety of medications associated with good
outcome and quality of life [40,51-58]. Overall,

from complementary and integrative medicine or
holistic perspective, aforesaid approaches make
substantial sense of complementary therapies. If
combined with modern medicines, it will definitely
result in better therapeutic benefits to a
psychiatric or non-psychiatric population with
weight gain or obesity in all age groups.

3.4 Basic Management Guide

Before treatment begins, mental health
professionals should take written consent from
the patient if mentally competent, otherwise from
his/her guardian. Prior to the start of psychotropic
medications inform the patient that there is a
possibility of slight weight gain, which is of low
impact compared to clinical gain [59,60].
Furthermore, assessment and monitoring of
weight gain including blood pressure and pulse
rate need to be done at a regular interval in
patients on psychiatric medications. Besides,
tailoring antipsychotic doses in line with the
needs of each individual patient (patient-centred
approach) is equally important to stabilise the
patient, to minimise the weight gain and
metabolic syndrome [59-61]. Professionals need
to choose psychiatric medications including
antipsychotics that cause the least weight gain or
decrease it especially in initially obese patients
with psychiatric disorders [62]. Furthermore, safe
psychiatric medications and complementary
treatments effective in reducing weight gain need
to be continued among mentally ill patients. This
is done to stabilise their clinical condition, to
prevent disruptive relapses, weight gain and
maintain good drug compliance. Besides
assessing weight gain, regular monitoring of
early indicators of a metabolic syndrome
characterised by high lipids, blood sugar, blood
pressure, uncontrolled glycemia and abdominal
girth is also required among patients on
antipsychotic drugs [63]. Like in general
hospitals, psychiatric treatment centres need to
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have outpatient weight control clinics for serving
not only outpatients but also in patients having
psychotropics-induced overweight or obesity
problems [64,59]. Overall, in addition to these
fundamental principles of controlling overweight
or obesity in psychiatric patients on psychotropic
drugs, other drug-free programs and strategies
used in children and adolescents need to be
applied to an adult population with or without
mental disorders. In the  subsequent
sections, multiple approaches that reduce weight
gain in psychiatric population will be discussed in
detail.

3.5 Life Style Changes

Lifestyle behaviours play an important role in the
causation of obesity and diabetes mellitus in
patients with major or minor mental illness.
Multidimensional lifestyle interventions, important
component of complementary therapies, are
reported to target various poor lifestyle
behaviours. These include sedentary life,
smoking, alcohol and other drug use disorders,
high calorie food and perceived barriers that
promote weight gain, poor adherence, and
metabolic syndrome among patients not only
with SMI [62,65,66] but also major depression,

bipolar | and Il disorders, anxiety disorders
including PTSD, personality disorders, ADHD
and autistic spectrum disorder [67,68]. In
particular, more than the 12-month duration of
lifestyle program was found to be more effective
than 6-month timeline program in seriously il
patients of schizophrenia [69]. Clinicians need to
assertively inform patients about the usefulness
of daily exercise and dietary changes, i.e., low-
calorie diet and behavioural modifications such
as quitting smoking that needs their full
commitment and motivation. Portion control
behaviours, i.e., to eat less at every meal
also help in reducing weight gain. A successful
weight reduction program reflects a loss of 0.23
to 0.45 kg. of body weight per week, which is
considered safe and acceptable. Exercise-only
interventions are reported to have a significant
positive impact on depressive symptoms and a
reduction in weight gain [70]. Prophylactic
exercise and diet control are two very effective
complementary methods to proactively check on
weight gain among patients intending to take
weight increasing psychiatric medications or
normal population of all age categories especially
children and adolescents with overweight and
obesity.

Table 3. Relative risk of physical health problems associated with obesity [52]

Relative risk >3 Relative risk 2-3

Relative risk 1-2

Type |l diabetes
Gallbladder disease
Dyslipidemia
tInsulin resistance
Breathlessness
Sleep apnea

Coronary heart disease
Hypertension
Osteoarthritis
Hyperuricemia and gout

Cancer

Reproductive hormone abnormalities

Polycystic ovary syndrome

Impaired fertility

Low back pain

Increased risk of anaesthesia complications
Fetal defects (associated with maternal obesity)

Comorbid psychiatric disorders associated with obesity: schizophrenia-spectrum disorders, mood disorders, anxiety disorders &
PTSD, eating disorders, autistic disorders, ADHD, and some personality disorders [5,8-11]

Table 4. Strength of evidence on factors that might promote or protect against weight gain and

obesity [53]

Increased risk Decreased risk Strength of

evidence
Sedentary lifestyle Regular physical activity Convincing
High intake of energy-dense foods High dietary intake of fibre
Adverse socioeconomic conditions- Home and school environments that Probable
developed countries support healthy food choices for children
Large portion sizes Breastfeeding
A high proportion of food prepared Low glycemic index foods Possible
outside the home-developed countries The increased eating frequency with
Rigid restraint/periodic disinhibition intake of a small quantity of healthy food
eating patterns (portion control behaviour)
Alcohol use Insufficient




Qureshi and Alahmari; JOCAMR, 6(3): 1-22, 2018; Article no.JOCAMR.45315

Table 5. Recommendations for the prevention of obesity and overweight in the normal

population [56]

Infants and pre-school children#

Early and middle school
years##

Adolescence ###

Nutrition

Nutrition

Nutrition

» By age 1, meals should be taken seated
with the family
* Introduction to new, healthy foods

* Positive mealtime conditions (e.g. positive
atmosphere, no outside distractions: e.g.
TV)

* A varied diet with plenty of beverages
(water or unsweetened, sugar-free drinks)
«.Ample plant-based foods (vegetables,
fruit, potatoes, whole grain products)

* Limited animal-derived products (milk and
milk products, fish, eggs)

* Very limited added sugar and sweets

» Careful observation of the sugar content in
food and drinks

Varied, balanced diet::

* Ample beverages (water or
unsweetened, sugar-free drinks)
* Plentiful varied plant-based
foods (vegetables, fruit, whole
grain products, potatoes)

* Limited animal-derived
products (milk/milk products,
meat, fish, eggs)

Very limited sugar and sweets,
age-adjusted portion sizes

+ Limitation or elimination of
sweetened drinks

* No snacking

* Creation of a healthy, balanced
school meal program

Same recommendations
as here ##

Early and middle school
years

Early and middle school
years

Early and middle school
years

Early and middle school
years
Early and middle school
years
Early and middle school
years
Early and middle school
years
Early and middle school
years

Physical activity and sports

Physical activity and sports

Physical activity and
sports

1.For children 3-5 years: at least 60 min of
structured physical activity daily

2.2 3 years: From 60 min to several hours of
unstructured physical activity; limit inactivity
to less than 60 minutes at a time, outside of
sleep

3.School-age: a minimum of 60 min of
moderate to intensive physical activity daily
or at least 10,000 steps per day
4.Adolescence: a minimum of 90 min of
moderate to intense physical activity daily or
at least 10,000 steps per day

5.Acquisition of basic motor skills as the
basis for future physical dexterity and
activity

Promoting access to indoor and outdoor
exercise areas

6.Education of parents and caregivers on
the importance of physical activity

* Daily physical activity of at
least 90 minutes (possible also
in periods of 15 minutes for
endurance and interval training)

* Minimum of 12,000 steps per
day

* Limit sedentary activity to a
maximum of 2 h/day

* Daily physical activity of
at least 90 minutes
(possible also in periods of
15 minutes for endurance
and interval training)

* Minimum of 12,000 steps
per day

* Limit sedentary activity to
a maximum of 2 h/day

4.Adolescence: a minimum
of 90 min of moderate to
intense physical activity
daily or at least 10,000
steps per day

5.Acquisition of basic
motor skills as the basis
for future physical dexterity
and activity

Promoting access to
indoor and outdoor
exercise areas
6.Education of parents and
caregivers on the
importance of physical
activity

Media consumption

Media consumption

Media consumption

1.No TV in children’s bedrooms

* Limit media consumption as
well as sedentary leisure time
according to age

Limit media consumption
as well as sedentary
leisure time according to
age:
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2. Limit access to media and in general
reduction of leisure time spent sitting
according to age:

3.For children under 3 years: 0 min

4.For children 3—6 years: 30 min maximum

For adolescents age 12
years and older. 120 min
maximum per day

* For children 7-11 years: 60 m
maximum

#&## In addition: interventions as well as targeted education of teachers and parents; #t##In addition: direct transfer of
knowledge on obesity-related aspects to adolescents

3.6 Psychological Methods and Over-

weight

Psychosocial therapies that also constitute
mainstream of complementary and alternative
medicine (CAM) modalities contribute to the
reduction in psychotropics related weight gain
among patients with major and minor psychiatric
problems. Several behavioural modification
techniques and other psychological interventions
tend to reduce weight gain. Sometimes a weight
loss of 0.5 kg to 0.7 kg per week [40]. In one
study, the effect of cognitive behavioural therapy
(CBT) on weight gain due to psychotropic
medications was studied in six young adult
patients with schizophrenia. The mean BMI
decreased from 29.6 kg to 25.1 kg in the post-
treatment group. In addition, CBT has also been
helpful in reducing overweight among children
and adolescents with or without mental
disorders. Furthermore, the addition of CBT to a
diet controlled method produced better results.
Nonpharmacologic interventions including dietary
counselling, exercise and fithess programs and
cognitive and behavioural strategies appear to be
equally effective in individual and group therapy
formats [62]. In an observational study involving
patients with psychosis-spectrum disorders,
other psychiatric disorders and no psychiatric
disorders, Zhang et al. (2012) reported greater
weight loss linked to CBT interventions in
patients with psychotic disorders. This study
suggested that anti-obesity strategies including
CBT should also target non-adherence and
concomitant depression among patients with
diverse psychotic disorders [71]. Overall, the
available literature suggests that behavioural
modifications, lifestyle changes, CBT, anti-
obesity medications and their integrated
modalities are of considerable help in effecting
weight loss in psychiatric population using
psychotropic medications linked with weight gain
(Table 6) [40]. On the other hand, huge literature
evidenced the fact that the multidimensional
programs are effective in non-psychiatric child
and adolescent population with obesity and
overweight [56,57]. Notably, patients with

complex  psychiatric  disorders  especially
psychotic conditions associated with physical
and psychiatric comorbidities need greater
motivation to adhere to non-pharmacological or
medication programs directed toward improving
their overweight or obesity [5].

3.7 Pharmacotherapy - Role of Anti-
obesity Drugs
Antiobesity medications (AOM): Some are

considered of great potential to reduce weight
gain in psychiatric as well as nonpsychiatric
population (Table 6). Therefore, AOM needs to
be considered in case a patient who has obesity
with a BMI of 27 kg/m® to 30 kg/m® associated
with metabolic syndrome or obstructive sleep
apnea. Anorectic agents act centrally by
suppressing appetite or increasing satiety and
cause weight loss but reported to have a variety
of dangerous adverse effects including potential
for abuse, stroke and cardiac arrhythmias [73].
Sympathomimetic agents such as
phendimetrazine, phentermine, mazindol,
ephedrine, cathinone, and phenylpropanolamine,
as well as controlled substances such as
amphetamine, dextroamphetamine,
levoamphetamine and methylphenidate also
impact CNS and are used not only in patients
with obesity (BMI>29) with variable efficacy
[74,75] but also sleep apnea, narcolepsy, and
ADHD [74]. Interestingly amphetamine
analogues and others psychostimulants are
found in different plants [76]. Some of these
drugs are produced illegally for recreational
purpose and associated with fatal events and
methamphetamine certainly not a prescription
drug. Similarly, phenylpropanolamine is taken off
from the market as it produces a hemorrhagic
stroke. Also, the role of sympathomimetic drugs
in overweight or obese patients on psychotropic
drugs is minimal (or negative impact) because of
several potential adverse effects especially
abuse potential and cardiac effects, and their
dangerous interactions  with  psychotropic
medications [40,73].
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Table 6. Weight reduction strategies in psychiatric population [40,72]

Drug/Non-drug strategies

Weight loss

Duration & remark

Behaviour modification
Behaviour modification#

Cognitive-behavioural
therapy

Naltrexone Plus bupropion
Phentermine*Plus
Topiramate
Phentermine*Plus
Fenfluramine
Sibutramine*

Orlistat**
Orlistat
Orlistat
Amantadine

Nizatidine

Naltrexone (Zonisamide +
Bupropion

Topiramate augmentation
Metformin

Chromium picolinate-
Brewer's yeast richest
source

Fluoxetine
Diethylpropion**

Reboxetine
a-glucosidase inhibitors

sodium-glucose
cotransporter 2 inhibitors
Pramlintide

Glucagon-like peptide (GLP)

-1 receptor agonists

0.5-0.7 kg/week

The mean BMI-SDS
decreased by 0.15 kg/m ?
4.5 drop in BMI

4%
9%

Yes

10-15% due to increased
satiety.

8.8 10 34.6%

>10%

34.6%

3.5kg

Yes (3kg less than those
without it)
5kg

10-15 Ibs
15/19 patients lost weight
+/-with 600 to 100mcg/day

Yes
Yes

Yes
Yes
Yes

Yes
Yes

12 weeks

—Bupropion (antidepressant) off-label,
1 year, Sympathomimetic and mood stabiliser

Sympathomimetic and serotoninergic

<1 year, safer, mix of SSRIs and SNRIs, increase
in BP& heartrate is removed from the market

1-2 years, lipase inhibitor, unpleasant side effects
2 years, lipase inhibitor, unpleasant side effects
lipase inhibitor, unpleasant side effects

3-6 months, 300mg/day, also used in
Parkinson’s disease and flu (influenza A). Acts
on dopamine and has anticholinergic activity and
interferes with viral protein M2.

16 weeks, Hz antagonist, 300mg twice daily

8 weeks, opioid antagonist, weight loss as a side
effect, decreases hunger and craving for sweet,
— Off-label, mood stabiliser

12 weeks, used in T2DM

Works with insulin in the body to metabolise
carbohydrates and improves insulin sensitivity

Off-label, SSRI
An amphetamine-like analogue used on short
basis (up to 12 wks.)

selective noradrenaline reuptake inhibitor (NARI)
Glucose lowering agent
Glucose lowering agent

Injectable, Glucose lowering agent,
Glucose lowering agent,

#through parents and caregivers, *including rimonabant (serious psychiatric side-effects including severe depression and

suicide ideations), 2,4-dinitrophenol (linked to death) and aminorex (causes pulmonary hypertension) removed from the market
due to such severe side effects and unfavourable risk-benefit ratio, **FDA approved

Of note, the serotonergic agents such as
fenfluramine and dexfenfluramine were also
withdrawn from the US market over concerns
about valvular heart disease. Sibutramine, a
SNRI causes 5% to 15% weight loss in obese
persons. Sibutramine use is discontinued around
the world since 2010 because it causes an
increase in blood pressure and heart rate.
Sympathomimetic drugs also induce serotonin
syndrome if combined with SSRIs, SNRI and
amphetamine derivatives. Serotonin syndrome is
a polypharmacological potentially serious
condition caused by synergistic adverse
interaction of serotonergic drugs and needs early

diagnosis and intervention for better outcome
[77,78].

Orlistat, a lipase blocker with safe good efficacy
profile, available in 60 mg and 120 mg capsules,
acts on GIT. Specifically, it inhibits gastric and
pancreatic lipases by binding covalently to the
serine residue at the active site of these
enzymes [79], which allows fat not to be
absorbed by the GIT including intestines. Orlistat
needs to be taken with low-calorie meals only by
overweight adults. Children under 12 year and
persons with kidney diseases and cholestasis
should not use lipase blockers. Orlistat is
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associated with unpleasant adverse GIT effects
including oily spotting, flatus with discharge and
faecal urgency [79,80].

The drug reboxetine (NARI) 4mg daily for 6
weeks is effective for weight prevention while
topiramate (100-200 mg daily for 12 weeks) is
useful for both prevention and established
weight-gain in patients with schizophrenia
[81,82]. Reboxetine is primarily used to treat
depression but has also been found useful in the
treatment of narcolepsy and panic disorder.
Additional research has shown that the use of
topiramate combined with valproate or clozapine
results in substantial weight loss in patients with
schizophrenia [83].

Patients with schizophrenia having antipsychotic-
induced weight gain also tend to benefit from
metformin compared to placebo [84]. According
to a meta-analysis of RCTs for the most studied
antiobesity agents to estimate mean weight loss,
metformin was reported to show the most reliable
evidence in patients with schizophrenia [85] and
also improved vascular risk factors beyond
obesity. Accordingly, topiramate is reported to
decrease weight gain and improvement in
psychotic symptoms among patients refractory to
antipsychotic treatment. A marginal benefit is
seen with NARIs, and any vascular benefits from
such weight loss may be counteracted by
increases in blood pressure or heart rate.
Pharmacological therapies may offer benefits as
a means of supplementing the effects of
lifestyle changes for weight loss. However, the
existing evidence provides little evidence of
specificity for pharmacological therapies to
antipsychotic-induced weight gain. However, any
link between benefits from weight loss and
reduced incidence of diabetes mellitus or any
cardiovascular outcomes remained unexplored
[86] and need further relevant research in future.

There are now many newer medications
developed for the management of obesity;
selective  central  cannabinoid-1 receptor
blockers, selective central 5-hydroxytryptamine
2C receptor agonists, and central acting incretin
mimetic drugs [44,87]. Furthermore, other newer
agents associated with beneficial changes in
appetite expression in the obese population
include GLP-1 analogs such as liraglutide
(Saxenda 3mg/day), an amylin analog
davalintide, the 5-HT(2C) receptor agonist
lorcaserin, and the trimonoamine re-uptake
inhibitor tesofensine (a serotonin—noradrenaline—
dopamine  reuptake inhibitor from  the
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phenyltropane family of drugs). Also, some
combination therapies such as pramlintide and
metreleptin, bupropion and naltrexone,
phentermine and topiramate, and bupropion and
zonisamide are also used in the obese

population [88-91]. These anti-obesity
medications when combined with a low-calorie
diet, exercise and behavioural interventions
(integrative approaches) result in additional

weight loss [91-93]. Ranitidine (histamine-2
receptor blocker) used as adjunctive is also
reported to reduce weight gain and negative
symptoms in patients with schizophrenia [94].
Overall, psychiatric patients on weight increasing
psychotropic medications may better benefit from
new anti-obesity drugs [79] when combined or
not with CAM therapies including acupuncture,
cupping therapy (Hijamah), medicinal herbs and
natural antidepressants and spiritual and
religious therapies [95-98]. Notably, most of the
natural antidepressants summarised below are
weight neutral or associated with weight loss. On
longterm use, they may cause weight gain and,
therefore, may presumably be used on short
term basis among patients with depression and
weight gain induced by psychotropic drugs
(Table 7).

3.8 Multidisciplinary and
Weight Loss

Approach

Evidently, a multidisciplinary approach s
appropriate for those overweight patients on
weight increasing psychiatric medications.
Morbid obesity is a complex condition that also
needs a multidisciplinary approach.
Furthermore, many healthcare disciplines have
identified numerous risk factors that contribute to
the development of morbid obesity, and
overweight in the psychiatric population
[45,105,106]. A combination of suitable diet,
exercise, behaviour modifications, and weight
reducing medications would be the ideal strategy
for reducing the weight gain in the mentally ill
patients on antipsychotic medications [62,65,91,
105]. In particular, mentally ill persons often
show poor compliance with rigorous diet and
exercise regimen due to their disturbing
psychiatric symptoms. Furthermore, besides
antipsychotic medications, the association
between overweight and depression, bipolar
disorders, schizophrenia, and PTSD is mediated
by a change in eating, current smoking, lack of
exercise and many other factors including
insomnia [107,108]. Other integrated strategies
that include switching the psychotropic
medication to one less likely to cause weight
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gain. The addition of newer anti-obesity
medication further help to reduce weight gain in
mentally ill patients [62,107,108]. Similarly,
natural acetylcholinesterase inhibitors (NACIs)
used in dementia and other disorders (Table 8)
are associated with anorexia. The side effect
might be utilised in reducing weight among
patients with cognitive dysfunctions found in
diverse conditions such as schizophrenia, mood
disorders including major depression, bipolar |
and Il, and dementia.

In conjunction with weight loss drugs such as
metformin, topiramate, sibutramine, aripiprazole,
reboxetine, and orlistat, modification of dietary
habits together with physical activities might be
of more significant help in reducing weight gain in
psychiatric  population taking olanzapine,
clozapine, valproate and risperidone [62,113-
118]. These are linked with greatest weight gain.
However, other psychotropics associated with
the lowest risk of weight gain in psychiatric
patients are ziprasidone, lurasidone, and
burpropion. Weber and Wyne implemented a
cognitive-behavioural group intervention
matching with the Diabetes Prevention Project in

a group of patients with schizophrenia or
schizoaffective disorder taking atypical
antipsychotics. After 16 weeks it was found that
the intervention group lost more weight (2.9% of
body weight) than a control “treatment as usual”
group (0.6% body weight). The intervention
group was delivered weekly sessions which
centred on various strategies including goal
setting, discussions on barriers to change and
plans to increase physical activity. Participants in
the intervention also had to keep a food and
activity records, which was submitted at each
weekly session [118]. Thus, multidimensional
interventions prevent weight-gain and associated
health risks in individuals exposed to
antipsychotic drugs [119,120]. However, given
the modest effect of these interventions,
appraising metabolic risk is a critical first step to
preventing weight-gain in patients starting on
antipsychotics or antidepressants [81,121].
Additionally, in extreme cases, surgery remains
an option when other weight control methods
have failed and obesity-related co-morbidities
and mortality become a major problem [122,
123].

Table 7. Psychotropic drugs (natural antidepressants) and weight gain/loss variations

Psychiatric Class Weight Dosage Remark with indications
medications changes (mg), adult
dosage
Natural
Antidepressants
St. John’s Wort A flowering Wt. loss/ 300mg TID,  WHt. loss due to appetite suppressant effect
shrub neutral up to 1500 & increased brain serotonin levels; used in
(hypericin) mg /day depression, anxiety, insomnia, and
menopausal symptoms. Average dose
1300 mg/day [99,100].
S- Natural Wt +/- 200 mg to Speculative! On longterm use wt. gain?
adenosylmethionine  Chemical 1,600 Used in depression, osteoarthritis (400 to
Found in the mg/day 1200 mg/day), fibromyalgia and liver
body, disease (800 to 1000 mg/day) [101].
Nutraceutical
Omega 3 fatty acids Essential fatty =~ Wt.- Causes fat loss; found in water fish
(OFAs) acids, (salmon), decrease cholesterol and LDL in
Nutraceutical the blood. EPA and DHA are major OFAs.
Saffron Natural herb Wit+/- 30 mg/day in  Obese people lose weight, Saffron stigmas
divided used in persons with underweight,
doses depression, cancers Alzheimer’s dis. MD,
& Parkinsonism and other diseases (PMS)
[102,103].
5-HTP Help in the Wt.- 300 to 500 Decreases carbohydrate and starch intake
synthesis of mg daily and early stomach fullness & used in
serotonin depression, anxiety, migraine, PMS,
insomnias, obesity and ADHD.
DHEA (precursorto  Endogenous Wt. - 25t0 100 Helps in depression, obesity, lupus, and
testosterone & steroid mg in adrenal insufficiency, osteoporosis, vaginal
estrogen) hormone from divided atrophy, erectile dysfunction, and dementia
adrenal glands doses [104].
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Psychiatric Class Weight Dosage Remark with indications

medications changes (mg), adult
dosage

Ginkgo biloba Nootropic Wt. +/- 40 to 240 Used (its standardised extract of 24%
mg divided flavone glycosides and 6% terpene
doses lactones) in elderly with cognitive

impairment, anxiety, schizophrenia, TD,
and wt. the loss may also be due to
associated physical diseases elderly
people tend to suffer.

+=mild to moderate weight gain, ++=moderate to marked weight gain, -=wt. loss;, 5SHTP=5-hydroxytriptophan;
DHEA=Dehydroepiandrosterone; EPA=eicosapentaenoic acid, DHA=docosahexaenoic acid, MD=macular
degeneration, PMS=premenstrual syndrome; TD= tardive dyskinesia

Table 8. Psychotropic drugs (Anti-dementia drugs) and weight gain variations

Psychiatric Class Weight Dosage (mg), adult Remark with indications
medications changes dosage
Natural ACls
Galanthamine NACIs Anorectic 16 to 24 mg/day, max. Tried in nerve pains, poliomyelitis,
agents/ wt. dose facial paralysis and schizophrenia. A
loss better option for treating dementia (AD)
with initial overweight [109]. Maximum
dose: 16 to 24 mg/day[110]
Quercetin# NACIls +/- 25to 50 mg QD Used in many physical diseases and
schizophrenia; increase weight in lean
persons but reduces weight in high
BMI people
Timosaponin NACIs +/- Manufacturers suggest Used in many diseases and has
Alll using three to six 500 mg  anticancer, anti-inflammatory,

capsules two to three
times daily as a tea.

antithrombotic activities and improves
memory deficits [111, 112].

+=mild to moderate weight gain, ++=moderate to marked weight gain; ACls=Acetylcholinesterase inhibitors

In a nutshell, a program that combines
pharmacotherapy with  non-pharmacological
approaches including herbal preparations will
result in weight loss among patients with major
psychiatric disorders, and will also impact the
outcome  of  associated physical  and
psychological problems [5]. Further research is
required to determine which methods of
intervention show the best long-term effects on
overweight. In the same vein, what individual
differences influence the type of intervention that
will be robustly effective in reducing overweight
among psychiatric patients on weight increasing
medications.

3.9 Prevention and Management of
Weight-gain in Clinical Practice

The weight-gain and other adverse effects that
result from antipsychotic medications may force
some patients to discontinue treatment, inhibiting
their potential for improved mental health [124].
Consequently, these patients develop numerous
serious biopsychosocial problems and
complications [125,126] and, therefore, pract-
itioners must identify and monitor patients at
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higher risk for substantial weight-gain and
psychiatric and physical comorbidities [126]. In
this way, overweight and obesity linked with
excessive morbidity and mortality might be
prevented prior to causing a considerable burden
on the healthcare system.  Switching
antipsychotic medication is another strategy to
reduce body weight, although this may not be
clinically feasible in all cases of psychiatric
disorders. Moreover, switching from one drug to
another linked with less weight gain is a clinical
decision that depends on several factors, e.g.
tolerance, safety and efficacy of a drug. Such
critical decision needs to be taken in the best
interest of the patient based on the existent state
of knowledge, and to which the patient must
agree. Notably, evidence for the effectiveness of
switching or adjunctive medication strategies is
conflicting. However, evidence-based non-
pharmacological interventions combined with
psychotropics are better holistic approaches for
an individual patient with psychotic disorders with
overweight/obesity  [126-130]. From the
perspective of antiobesity pharmacotherapies,
orlistat produces weight loss of 7-10% of initial
body weight [58], but other antiobesity drugs
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including sibutramine are no more used in
patients with psychoses due to their life-
threatening adverse effects including deaths
[44,131]. Overall, patients with psychosis
spectrum disorders need continuous monitoring
of weight gain and holistic approaches for
preventing metabolic syndrome and optimising
their treatment outcome and weight control in
clinical settings.

3.10 Herbs and Overweight or Obesity

Herbs and herbal medicines are commonly used
globally in reducing weight and obesity. Huge
literature has emerged on herbs and natural
products that are frequently used by healthy and
physically or psychologically ill population with
overweight or obesity around the world [97,98].
The diverse herbs are used as foods, spices,
teas, fluids, medicines, dietary supplements or
whole herb formulations, juices, oils, soup and
salads. Herbs are reported to have anti-anxiety
properties, adaptogenic features, antidepressant
effects and attributes of stress reduction. A diet
infused with medicinal herbs provides an
effective formulation for weight loss [44,132,133].
Ayurvedic formulations and concentrated extract
supplements made of herbs are primarily used
as complementary remedies to control
overweight and obesity. Hemp and ephedra with
abuse potential need careful use in psychiatric
clinical practice. Herbs tend to cause weight loss
in psychiatric or nonpsychiatric population
through a number of means. This includes gene
expression, a reduction in appetite, food intake,
ghrelin hormone that stimulates hunger, insulin
resistance, fatty synthesis and an increase in
GLP-1 and thermogenesis that are mediated by

enteric and central nervous systems [134-140].
From a cultural perspective, numerous herbs
(Table 9) have an impact on overweight and
obesity [135-141]. Overall, herbs and natural
products used in different traditional medical
systems since ancient times. Herbal products
either combined or with conventional medications
have significantly contributed to the management
of overweight and obesity among patients with or
without psychiatric disorders.

4. DISCUSSION

This review describes critically therapeutic
strategies-conventional and integrative- directed
towards overweight and obese patients on
psychotropic drugs. Of note, obesity, is a
complex public health conundrum determined by
multifactorial aetiology and well defined dynamic
predictive factors embedded in individual
biological, psychosocial and cultural milieu
[1-41]. These weigh causing factors are fairly
common denominators both in psychiatric and
non-psychiatric population. Antipsychotics and
antidepressants have the greatest potential to
increase  weight among  patients  with
schizophrenia-spectrum conditions and mood
disorders [1-3,5-7,12,13,81,121,126-128].
Unlike morbid obese people without psychiatric
disorders [4,105], patients with SMI on
psychotropics pose additional therapeutic
challenges concerning overweight and obesity
[1-3,40]. This is because of multifactorial
aetiology, lack of motivation, severe psychotic
symptoms, side-effects, and poor compliance to
prescribed integrated interventions directed
towards overweight and obesity [1-41,59,65-
67,69,115,119-121]. Psychiatric patients on

Table 9. Herbs with weight loss effects

Herbs

Used in different forms

Fish oils, glucosamine, St. John's wort, ginger, and peppermint.

Ginger, cayenne pepper (capsaicin), and fennel
Chamomile, gentian, or dandelion root

Dried nettle leaf, spaghetti sauce, sprouted fenugreek, and

dandelion leaf, water socked fenugreek seeds

Siberian, American, and Chinese ginsengs, holy basil, schizandra,

ashwaganda, licorice, and codonoposis

Fennel, licorice, chamomile, lemon balm, peppermint, catnip,

Supplements

Spices

Bitter herbs

Salad, carbohydrate metabolizer

Adaptogens

Weight loss formulations

aniseed, and damiana, aloe resin, senna, cascara, rhubarb, yellow

dock
Linden, gravel root, dandelion, or boldo

Caffeine, pseudoephedrine, or phenylephrine (and other

sympathomimetic)

Bitter melon, fenugreek, garcinia, gymnema
Ayurvedic formulations

Guarana, bitter orange, green tea, and yerba mate

Diuretic herbs

Supplements with concentrated dose
extracts but have abuse potential
Thermogenic supplements
Containing multiple herbs

Not advised in concentrated dose
extract
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psychotropics with overweight need special care
concerning the promotion of health and
wellbeing, suitable community-and public health-
based prevention strategies and complementary
and integrative interventions that should be
provided by a multidisciplinary team [4,40].
However, a patient-focused approach that
targets the unique needs of the individual person
with the mental disorder is of great therapeutic
value in overweight and obesity caused by
prescribed medications. Huge data address the
problems of obesity in children, adolescents,
adults and elderly people not on weight
increasing psychotropic drugs [4], and the
discussion of which is beyond the scope of this

paper.

There is converging evidence that the integrative
non-pharmacological approaches are the most
useful, safe, cost-effective in reducing overweight
and obesity in  psychiatric  populations
[40,62,71,72,118,129,130]. Also, other CAM
approaches such as acupuncture, Hijamah
(cupping), herbal formulations combined with
safe, conventional antiobesity medications such
as metformin result in significant weight reduction
in mentally il people [95-98,129-140].
Furthermore, several new antiobesity
medications were developed and most of
them were reported to cause life-threatening
events such as severe depression, suicidal
ideation, arrhythmias and myocardial infarction,
stroke and deaths and are not sold in the free,
open market around the world [40,44,
73,77,78131].

In the clinical setting, mental health professionals
and physicians should take some additional
precautions concerning overweight and obesity
in the psychiatric population. Collection of
comprehensive data about history, predictive risk
factors, lifestyle, dietary habits, and complete
physical, systemic and mental status
examination along with the history of heart
disease, arrhythmia, or syncope, and prolonged
QT syndrome or early sudden cardiac death is
imperative [40,61]. Furthermore, monitoring of
weight and metabolic parameters throughout
treatment is also highly desirable [59-61].
However, in the case of emerging metabolic
syndrome, it is vital to review psychiatric
medications and  carefully manage it
[31,40,43,62-65,87]. The patient-centered
approach must also guide mental health
professionals to select the most suitable
programs including a minimum number of
safe psychiatric medications linked with very
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low or no weight gain in conjunction with
antiobesity drugs to obtain adequate remission
of psychiatric disorder and reversal of
metabolic syndrome [45,85,95-98,105,106,129-
140]. An electrocardiogram should be done to
each patient before initiation of antipsychotic and
antidepressant medications [40,61].

This narrative review has some limitations. The
most important is selection and publication
biases. This is not a comprehensive and
systematic review of diverse therapeutic
interventions directed towards overweight and
obesity in the psychiatric population. Moreover,
the reviewed studies vary widely with regards to
methodology and patient populations. This
review has multiple strengths. This is the first
review of psychotropic-induced weight gain with
a focus on therapeutic challenges, conventional
treatments and complementary therapies in
Saudi Arabia. This review also updated the
predictive risk factors of weight gain associated
with or without psychotropic prescribing in
mentally ill and normal population globally. This
review might bridge the knowledge gap of mental
health professionals and paramedical staff,
physicians and mental healthcare users
concerning psychotropic-induced weight gain,
and its predictive risk factors in psychiatric and
physical ill population across the world.

5. CONCLUSION

The overweight or obesity associated with
psychotropic medication use in patients with
major or minor psychiatric disorders is a complex
clinical dilemma. This needs multidimensional
individualised treatment approach tailored to
meet the multiple needs of each patient. Regular
monitoring of weight gain, a continuation of
psychiatric medications in conjunction with
effective integrative CAM interventions, and
antiobesity pharmacotherapies with the safe
clinical profile is reported to control weight gain in
a psychiatric population with stabilisation of
psychiatric  condition. Future comparatives
studies are needed for optimising the treatment
of overweight and obesity and its adverse
consequences in the psychiatric population
around the world.
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Prior to the start of psychotropic medications,

written consent from the patients or from his/her
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Qureshi and Alahmari; JOCAMR, 6(3): 1-22, 2018; Article no.JOCAMR.45315

ETHICAL APPROVAL

It is not applicable.

COMPETING INTERESTS

Authors have declared

that no competing

interests exist.

REFERENCES

1.

Naseem Akhtar Qureshi, Dalal Salem Al-
Dossari, Sara Osama Salem, Fuad Khulaif
Alharbi, Osama A. Alkhamees, Saud M.
Alsanad. Antipsychotic medications and

weight gain: Etiologies, predictors and
adverse clinical consequences.
International  Neuropsychiatric Disease

Journal. 2018;11(2):1-19.

Article no. INDJ.40876.

Naseem Akhtar Qureshi, Dalal Salem Al-
Dossari, Sara Osama Salem, Fuad Khulaif
Alharbi, Osama A. Alkhamees, Saud M.
Alsanad. Clinical and biological
perspectives of non-antipsychotic
psychotropic medications and weight gain.
International  Neuropsychiatric Disease
Journal. 2018;11(2):1-20.

Article no. INDJ.41133.

Naseem Akhtar Qureshi, Dalal Salem Al-
Dossari, Sara Osama Salem, Saud M.
Alsanad. Psychotropic medication-induced
weight gain or loss looked through the lens
of age and psychiatric diagnoses: A
narrative review. International
Neuropsychiatric Disease Journal. 2018;
11(3):1-30.

DOI: 10.9734/INDJ/2018/42585

Smolen JS, Burmester GR, Combeet B.
NCD Risk Factor Collaboration (NCD-
RisC) worldwide trends in body-mass
index, underweight, overweight, and
obesity from 1975 to 2016: A pooled
analysis of 2416population-based
measurement studies in 128.9 million
children, adolescents, and adults. Lancet.
2017;390:2627-2642.

Engelke C, Lange-Asschenfeldt C, Peter
S, Kahl KG, Frasch K, Larsen Jl, Bickel
GG, Bork B, Jacobsen BA, Wallenstein-
Jensen SO, Lauber C, Cordes J. A cross-
continental analysis of weight gain,
psychiatric diagnoses and medication used
during inpatient psychiatric treatment. The
International STUDY on physical illness
inmentally ill. European Psychiatry. 2018;
45:65-70.

15

10.

11.

12.

13.

14.

15.

Mushtaq F, Mondelli V, Pariante CM. The
metabolic implications of long term
cannabis use in patients with psychosis.
Epidemiology Psychiatric Sciences. 2008;
17(3):221-226.

Van Os J, Bak M, Hanssen M, Bijl RV, De
Graaf R, Verdoux H. Cannabis use and
psychosis: A longitudinal population-based
study. American Journal Epidemiology.
2002;156(4):319-327.

van Winkel R, van Os J, Celic I, Van Eyck
D, Wampers M, Scheen A, Peuskens J,
De Hert M. Psychiatric diagnosis as an
independent risk factor for metabolic
disturbances: Results from a
comprehensive, naturalistic  screening
program. Journal Clinical Psychiatry.
2008;1e-9e.

Bodenlos JS, Lemon SC, Schneider KL,
August MA, Pagoto SL. Associations of
mood and anxiety disorders with obesity:
Comparisons by  ethnicity.  Journal
Psychosomatic Research. 2011;71(5):319-
324.

Pagoto SL, Schneider KL, Bodenlos JS,
Appelhans BM, Whited MC, Ma Y, Lemon
SC. Association of post-traumatic stress
disorder and obesity in a nationally
representative sample. Obesity. 2012;
20(1):200-205.

Pagoto SL, Schneider K, Appelhans BM,
Curtin  C, Hajduk A. Psychological
comorbidities of obesity. In: Psychological
co-Morbidities of Physical lliness. Springer,
New York, NY. 2011;1-72.

Weiden PJ, Cutler AJ, Polymeropoulos
MH, Wolfgang CD. Safety profile of
iloperidone: A pooled analysis of 6-week
acute-phase pivotal trials. Journal Clinical
Psychopharmacology. 2008;28(7):S12—
S19.

Kim SH, Nikolics L, Abbasi F, Lamendola
C, Link J, Reaven GM, Lindley S.
Relationship between body mass index
and insulin resistance in patients treated

with second generation antipsychotic
agents. Journal  Psychiatric  Research.
2010;44(8):493—498.

Bond DJ, Torres IJ, Lee SS, Kozicky JM,
Silveira LE, Dhanoa T, Lam RW, Yatham
LN. Lower cognitive functioning as a
predictor of weight gain in bipolar disorder:
A 12-month study. Acta Psychiatrica
Scandinavica. 2017;135(3):239-249.

Hebebrand MD, Hinney A. Environmental
and genetic risk factors in obesity. Child



16.

17.

18.

19.

20.

21.

22.

23.

Qureshi and Alahmari; JOCAMR, 6(3): 1-22, 2018; Article no.JOCAMR.45315

Adolescent  Psychiatry  Clinic  North
America. 2009;18(1):83-94.

Mittal K, Gongalves VF, Harripaul R,
Cuperfain AB, Rollins B, Tiwari AK, Zai
CC, Maciukiewicz M, Miller DJ, Vawter
MP, Kennedy JL. A comprehensive
analysis of mitochondrial genes variants
and their association with antipsychotic-
induced weight gain. Schizophrenia
Research. 2017;187:67-73.

Khan MJ, Gerasimidis K, Edwards CA,
Shaikh MG. Mechanisms of obesity in
Prader-Willi syndrome. Pediatric Obesity.
2018;13(1):3-13.

DOI: 10.1111/ijpo.12177

Montgomery AE, Szymkowiak D, Culhane
D. Gender differences in factors
associated with unsheltered status and
increased risk of premature mortality
among individuals experiencing
homelessness. Women’s Health Issues.
2017;27(3):256-263.

DOI: 10.1016/j.whi.2017.03.014

Iversen DS, Kesmodel US, Ovesen PG.
Associations between parity and maternal
BMI in a population-based cohort study.
Acta Obstetricia et  Gynecologica
Scandinavica. 2018;97(6):694-700.
Vandenberghe F, Najar-Giroud A, Holzer
L, Conus P, Eap CB, Ambresin AE.
Second-generation antipsychotics in
adolescent psychiatric patients: Metabolic
effects and impact of an early weight
change to predict longer term weight
gain. Journal Child Adolescent
Psychopharmacology; 2018.
Available:https://doi.org/10.1089/
cap.2017.0038

Mcintyre RS, Jerrell JM. Metabolic and
cardiovascular adverse events associated
with antipsychotic treatment in children
and adolescents. Archives Pediatrics &
Adolescent Medicine. 2008;162(10):929-
35.

Knudsen N, Laurberg P, Rasmussen LB,
Bulow I, Perrild H, Ovesen L, Jargensen T.
Small differences in thyroid function may
be important for body mass index and the
occurrence of obesity in the population.
The Journal Clinical Endocrinology
Metabolism. 2005;90(7):4019-4024.

Fox CS, Pencina MJ, D’Agostino RB,
Murabito JM, Seely EW, Pearce EN,
Vasan RS. Relations of thyroid function to
body  weight: Cross-sectional  and
longitudinal observations in a community-

16

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

based sample. Archives Internal Medicine.
2008;168(6):587-592.

Lodish MB, Keil MF, Stratakis CA.
Cushing’s syndrome in pediatrics: An
update. Endocrinology Metabolism Clinics
of North America. 2018;47(2):451-462.
Mclintyre RS, Alsuwaidan M, Goldstein BI,
Taylor VH, Schaffer A, Beaulieu S, Kemp
DE. The Canadian Network for Mood and
Anxiety Treatments (CANMAT) task force
recommendations for the management of
patients with mood disorders and comorbid
metabolic  disorders. Annals Clinical
Psychiatry. 2012;24(1):69-81.

Kanji S, Fonseka TM, Marshe VS,
Sriretnakumar V, Hahn MK, Miller DJ. The
microbiome-gut-brain axis: implications for
schizophrenia and antipsychotic induced
weight gain. European Archives Psychiatry
Clinical Neuroscience. 2018;268(1):3-15.
Cheng JF, Huang XY, Liu TL, Wang RY,
Ching HY. The relationship between
bodyweight change and body constitutions
of traditional Chinese medicine in patients
with schizophrenia. Evidence-based
Complementary and Alternative Medicine.
2016;9585968.

DOI: 10.1155/2016/9585968

Okazaki K. Overeating led to increased
weight: Case report. Reactions. 2018;
1683:527-526.

Patel SR, Malhotra A, White DP, Gottlieb
DJ, Hu FB. Association between reduced
sleep and weight gain in women. American
Journal Epidemiology. 2006;164(10):947-
954.

Imperatori C, Innamorati M, Lester D,
Continisio M, Balsamo M, Saggino A,
Fabbricatore M. The Association between
food addiction and early maladaptive
schemas in overweight and obese women:
A Preliminary Investigation. Nutrients.
2017;9(11):1259.

Hamilton MT, Hamilton DG, Zderic TW.
Role of low energy expenditure and sitting
in obesity, metabolic syndrome, type 2

diabetes, and cardiovascular disease.
Diabetes. 2007;56(11):2655-2667.
Meydani M, Hasan ST. Dietary

polyphenols and obesity. Nutrients. 2010;
2:737-751.

Tan MM, Okuyemi KS, Resnicow K, Dietz
NA, Antoni MH, Hooper MW. Association
between smoking cessation and weight
gain in  treatment-seeking  African
Americans. Addictive Behaviors. 2018;81:
84-90.



34.

35.

36.

37.

38.

39.

40.

41.

42.

Qureshi and Alahmari; JOCAMR, 6(3): 1-22, 2018; Article no.JOCAMR.45315

Bhutani S, Schoeller DA, Walsh MC,
McWilliams C. Frequency of eating out at
both fast-food and sit-down restaurants
was associated with high body mass index
in non-large metropolitan communities in
Midwest.  American  Journal  Health
Promotion. 2018;32(1):75-83.

Owen CG, Martin RM, Whincup PH, Smith
GD, Cook DG. Effect of infant feeding on
the risk of obesity across the life course: A
quantitative review of published evidence.
Pediatrics. 2005;115(5):1367-1377.

Lodge CJ, Tan DJ, Lau MX, Dai X, Tham
R, Lowe AJ, Bowatte G, Allen KJ,
Dharmage SC. Breastfeeding and asthma
and allergies: A systematic review and
meta-analysis. Acta Paediatrica. 2015;
104(S467):38-53.

Baltrus PT, Lynch JW, Everson-Rose
S, Raghunathan TE, Kaplan GA.
Race/ethnicity, life-course socioeconomic
position, and body weight trajectories over
34 years: The Alameda County study.
American Journal Public Health. 2005;
95(9):1595-1601.

Vreeland B, Sharma M, Miller M, Mravcak
S. Obesity in patients with psychiatric
conditions. Psychiatric Times; 2013.
Available:http://www.Psychiatric
times.com/special-reports/obesity-patients-
psychiatric-conditions

Retrieved on 20 July 2017

Shrivastava A, Johnston ME. Weight-gain
in psychiatric treatment: Risks,
implications, and strategies for prevention
and management. Mens Sana
Monographs. 2010;8:53-68.

DOI: 10.4103/0973-1229.58819

Nihalani N, Schwartz TL, Siddiqui UA,
Megna JL. Weight gain, obesity, and
psychotropic prescribing. Journal Obesity.
2011;9.

DOI: 10.1155/2011/893629

Article ID 893629.

Centers for Disease Control and
Prevention. Adult obesity causes &
consequences; 2016.
Available:https://www.cdc.gov/obesity/adult
[causes.html

Retrieved on 26 July 2017

Walpole SC, Prieto-Merino D, Edwards P,
Cleland J, Stevens G, Roberts |. The
weight of nations: An estimation of adult
human biomass. BMC Public Health. 2012;
12:439.

DOI: 10.1186/1471-2458-12-439

17

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Koch M. Cannabinoid receptor signaling in
central regulation of feeding behavior: A
mini-review. Frontier Neuroscience. 2017;
11:293.

Horn H, Bohme B, Dietrich L, Koch M.
Endocannabinoids in Body Weight Control.
Pharmaceuticals. 2018;11(2):55.

DOI: 10.3390/ph11020055

Stewart KE, Levenson JL. Psychological
and psychiatric aspects of treatment of
obesity and nonalcoholic fatty liver
disease. Clinical Liver Disease. 2012;
16(3):615-629.

DOI: 10.1016/j.cld.2012.05.007

Allison K, Lundgren J, O'Reardon J, et al.
Proposed diagnostic criteria for night
eating syndrome. International Journal
Eating Disorders. 2010;43:241-247.
[PubMed: 19378289]

Gallant AR, Lundgren J, Drapeau V. The
night eating syndrome and obesity.
Observation Review. 2012;13:528-536.
World Health Organization. Obesity and
overweight.
Available:www.who.Int/mediacentre/factsh
eets/fs311/en/.2016

Retrieved July23, 2017

Morrato EH, Newcomer JW, Kamat S,
Baser O, Harnett J, Cuffel B, Newcomer
JW. Metabolic screening after the
American Diabetes Association’s
consensus statement on antipsychotic
drugs and diabetes. Diabetes Care. 2009;
32(6):1037-1042.
Available:https://www.aace.com/sites/all/fil
es/Obesity Guidelines Algorithm_slides F
INAL_2016.pdf

Chan RS, Woo J. Prevention of overweight
and obesity: How Effective is the current
public health approach. International
Journal Environmental Research Public
Health. 2010;7(3):765-783.

DOI: 10.3390/ijerph7030765

World Cancer Research Fund and
American Institute for Cancer Research.
Food, nutrition, physical activity, and the
prevention of cancer: A global perspective.
American Institute for Cancer Research:
Washington, DC, USA,; 2007.

Joint FAO/WHO Expert Consultation.
WHO Technical Report Series 916: Diet,
nutrition and the prevention of chronic
diseases; World Health Organization:
Geneva, Switzerland; 2003.

Source: Canadian Obesitey Network. 5As
of Obesity Management; 2013.




55.

56.

57.

58.

59.

60.

61.

62.

63.

Qureshi and Alahmari; JOCAMR, 6(3): 1-22, 2018; Article no.JOCAMR.45315

Available:http://www.obesitynetwork.ca/5A
s

Welzel FD, Stein J, Pabst A, et al. Five A’s
counseling in weight management of
obese patients in primary care: A cluster-
randomized controlled trial (INTERACT).
BMC Family Practice. 2018;19:97.

DOI: 10.1186/s12875-018-0785-7
Weihrauch-Bluher, et al. Current
guidelines for obesity prevention in
childhood and adolescence. Obes Facts.
2018;11:263-276.

DOI: 10.1159/000486512

Wu Y, Lau BD, Bleich S, Cheskin L, Boult
C, Segal JB, Wang Y. Future research
needs for childhood obesity prevention
programs. Paper No.31; 2013.
Available:www.effectivehealthcare.ahrq.
gov/reports/final.cfm

Bray GA. Prevention of obesity. In: De
Groot LJ, Chrousos G, Dungan K, et al.
editors. Endotext [Internet].  South
Dartmouth (MA): MDText.com, Inc.; 2000.
Available:https://www.ncbi.nlm.nih.gov/boo
ks/NBK279120

[Updated 2016 Feb 26]

Gluth A, White D, Ward M. Lifestyle
interventions in patients with serious
mental illness. In: Lifestyle in Heart Health
and Disease. 2018;247-253.
Fernandez-Egea E, Garcia-Rizo C, Miller
B, Parellada E, Justicia A, Bernardo M, et
al. Testosterone in newly diagnosed,
Antipsychotic-naive men with nonaffective
Psychosis.  Psychosomatic = Medicine.
2011;73:643-647.

DOI: 10.1097/PSY.0b013 €318230343f

De Hert M, Detraux J, Van Winkel R, Yu
W, Correll CU. Metabolic and cardiova-
scular adverse effects associated with
antipsychotic drugs. Nature Reviews
Endocrinology. 2012;8(2):114-126.
Dayabandara M, Hanwella R, Ratnatunga
S, Seneviratne S, Suraweera C, de Silva
VA. Antipsychotic-associated weight gain:
Management strategies and impact on
treatment adherence. Neuropsychiatric
Disease and Treatment. 2017;13:2231-
2241.

DOI: 10.2147/NDT.S113099

Bushe CJ, Slooff CJ, Haddad PM,
Karagianis JL. Weight change from 3-year
observational data: Findings from the
worldwide schizophrenia outpatient health
outcomes database. The Journal Clinical
Psychiatry. 2012;73(6):e749-55.

18

64.

65.

66.

67.

68.

69.

70.

71.

Harris CM, Cheskin LJ, Gipson-Jones TL,
Hartfield JA, Kisuule F. Linking care of
patients with obesity to outpatient weight
control clinics following acute
hospitalizations. Journal Diabetes,
Metabolic Syndrome and Obesity: Targets
and Therapy. 2018;11:11-14.
Available:https://doi.org/10.2147/DMS0O.S1
53133

Looijmans A, Jorg F, Bruggeman R,
Schoevers R, Corpeleijn E. Design of the
lifestyle interventions for severe mentally ill
outpatients in the Netherlands (LION) trial;
a cluster randomised controlled study of a
multidimensional web tool intervention to
improve cardiometabolic health in patients
with  severe mental illness. BMC
Psychiatry. 2017;17(1):107.

DOI: 10.1186/s12888-017-1265-1267
Every-Palmer S, Huthwaite MA, Elmslie
JL, Grant E, Romans SE. Long-term
psychiatric inpatients’ perspectives on
weight gain, body satisfaction, diet and
physical activity: A mixed methods
study. BMC Psychiatry. 2018;18:300.

DOI: 10.1186/s12888-018-1878-5
Henderson DC, Vincenzi B, Andrea NV,
Ulloa M, Copeland PM. Pathophysiological
mechanisms of increased cardiometabolic
risk in people with schizophrenia and other
severe mental illnesses. Lancet Psychiatry.
2015; 2(5):452-464.

Penninx BWJH, Lange SMM. Metabolic
syndrome in psychiatric patients:
Overview, mechanisms, and implications.
Dialogues Clinical Neuroscience. 2018;
20(1):63-73.

Naslund JA, Whiteman KL, McHugo GJ,
Aschbrenner KA, Marsch LA, Bartels SJ.
Lifestyle interventions for weight loss
among overweight and obese adults with
serious mental illness: A systematic review

and meta-analysis. General Hospital
Psychiatry. 2017;47:83-102.
Fabricatore AN, Wadden TA,

Higginbotham AJ, et al. Intentional weight
loss and changes in symptoms of
depression: A systematic review and meta-
analysis. International Journal Obesity.
2011;35:1363-1376.

Zhang J-P, Weiss JJ, McCardle M, et al.
Effectiveness of a cognitive behavioral
weight management intervention in obese
patients with psychotic disorders compared
to patients with non-psychotic disorders or
no psychiatric disorders: Results from a
12-month, real-world study. Journal of



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Qureshi and Alahmari; JOCAMR, 6(3): 1-22, 2018; Article no.JOCAMR.45315

Clinical Psychopharmacology. 2012;32(4):
458-464.

DOI: 10.1097/JCP.0b013e31825cccd2
Waters E, de Silva-Sanigorski A, Hall B, et
al. Interventions for preventing obesity in
children. Cochrane Database Syst Rev.
2011;12:CD001871.

Inchiosa Jr. MA. Experience (mostly
negative) with the use of sympathomimetic
agents for weight loss. Journal Obesity.
2011;2011:4.
Available:https://doi.org/10.1155/2011/764
584

Castells X, Blanco-Silvente L, Cunill R.
Amphetamines  for attention  deficit
hyperactivity disorder (ADHD) in adults.
Cochrane Database Syst Rev. 2018;8:
CDO007813.

DOI: 10.1002/14651858.CD007813.pub3
Malenka RC, Nestler EJ, Hyman SE,
Holtzman DM. Reinforcement and
addictive disorders. In: Molecular
Neuropharmacology: A Foundation for
Clinical Neuroscience (3 ed.). New York:
McGraw-Hill Medical; 2015.

ISBN: 978007182 77 06

Hagel JM, Krizevski R, Marsolais F,
Lewinsohn E, Facchini PJ. Biosynthesis of
amphetamine analogs in plants. Trends
Plant Science. 2012;17(7):404-412.

DOI: 10.1016/j.tplants.2012.03.004
Volpi-Abadie J, Kaye AM, Kaye AD.
Serotonin syndrome. The Ochsner Journal.
2013;13(4):533-540.

Culbertson VL, Rahman SE, Bosen
GC, Caylor ML, Echevarria MM,
Xu D. Implications of off-target

serotoninergic drug activity: An analysis
of serotonin syndrome reports using a
systematic bioinformatics approach.
Pharmacotherapy. 2018;38(9):888-898.
DOI: 10.1002/phar.2163

Day C. New therapies in obesity. In:
Practical Guide to Obesity Medicine. 2018;
271-279.

loannides Demos L, Piccenna L, McNeil J.
Pharmacotherapies for obesity: Past,
current and future therapies. Journal
Obesity. 2011;2011:179674.

Faulkner G, Cohn T, Remington G.
Interventions to reduce weight-gain in

schizophrenia.  Schizophrenia  Bulletin.
2007;33(3):654—656.
PMCID: PMC2526141
Poyurovsky M, Isaacs |, Fuchs C.

Attenuation of olanzapine-induced weight
gain with reboxetine in patients with

19

83.

84.

85.

86.

87.

88.

89.

90.

91.

schizophrenia: A double-blind, placebo-
controlled  study. American  Journal
Psychiatry. 2003;160:297-302.

Afshar H, Roohafza H, Mousavi G, Golchin
S, Toghianifar N, Sadeghi M, Talaei M.
Topiramate add-on treatment in
schizophrenia: A randomised, double-
blind, placebo-controlled clinical
trial. Journal Psychopharmacology. 2009;
23(2):157-162.

Mayyan L, Vakhrusheva J, Correll C.
Effectiveness of medications used to
attenuate  antipsychotic-related  weight
gain and metabolic abnormalities: A
systematic review and meta-analysis.
Neuropsychopharmacology. 2010;35:
1520-1530.

PubMed: 20336059

Mizuno Y, Suzuki T, Nakagawa A, Yoshida
K, Mimura M, Fleischhacker WW, Uchida
H. Pharmacological strategies to
counteract antipsychotic-induced weight
gain and metabolic adverse effects in
schizophrenia: A systematic review and
meta-analysis.  Schizophrenia  Bulletin.
2014;40(6):1385-1403.

Fiedorowicz JG, Miller DD, Bishop JR,
Calarge CA, Ellingrod VL, Haynes WG.
Systematic review and meta-analysis of
pharmacological interventions for weight
gain from antipsychotics and mood
stabilizers. Current Psychiatry Reviews.
2012;8(1):25-36.

DOI: 10.2174/157340012798994867
Klonoff DC, Greenway F. Drugs in the
pipeline for the obesity market. Journal of
Diabetes Science and Technology. 2008;
2(5):913-918.

Halford JCG, Boyland EJ, Blundell JE,
Kirkham TC, Harrold JA. Pharmacological
management of appetite expression in
obesity. Nature Reviews Endocrinology.
2010; 6(5):255-269.

Kaplan LM. Pharmacologic therapies for
obesity. Gastroenterology Clinics of North
America. 2010;39(1):69-79.

Aronne LJ, Halseth AE, Burns CM, Miller
S, Shen LZ. Enhanced weight Iloss
following co-administration of pramlintide
with Sibutramine or phentermine in a multi-
centertrial. Obesity. 2010;18(9):1739-1746.
Saunders KH, Shukla P, Igel LI, Aronne
LJ. Obesity: When to consider medication:
These 4 cases illustrate how weight loss
drugs-including the 4 newest-can be
integrated into a treatment plan that
includes diet, exercise, and behavior



92.

93.

94.

95.

96.

97.

98.

99.

100.

Qureshi and Alahmari; JOCAMR, 6(3): 1-22, 2018; Article no.JOCAMR.45315

modification.  Journal
2017;66(10):608-617.
Lutz TA. Gut hormones such as amylin
and GLP-1 in the control of eating and
energy expenditure. Int J Obes Suppl.
2016;6(Suppl 1):S15-S21.

DOI: 10.1038/ijosup.2016.4

Ravussin E, Smith SR, Mitchell JA,
Shringarpure R, Shan K, Maier H, Koda
JE, Weyer C. Enhanced weight loss with
pramlintide/metreleptin:  An integrated
neurohormonal approach to obesity
pharmacotherapy. Obesity (Silver Spring).
2009;17(9):1736-1743.

DOI: 10.1038/0by.2009.184

Gu XJ, Chen R, Sun CH, Zheng W, Yang
XH, Wang SB, Ungvari GS, Ng CH,
Golenkov A, Lok GK, Li L. Effect of
adjunctive ranitidine for antipsychotic-
induced weight gain: A systematic review
of randomized placebo-controlled trials.

Family Practice.

Journal International Medical Research.
2018;46(1):22-32.

Kepei Zhang, Shigao Zhou, Chunyan
Wang, Hanchen Xu, Li Zhang.

Acupuncture on obesity: Clinical evidence
and possible neuroendocrine mechanisms.
Evidence-Based = Complementary and
Alternative Medicine. 2018;15.
Available:https://doi.org/10.1155/2018/640
9389

Article ID: 6409389

Cao H, Li X, Liu J. An updated review of
the efficacy of cupping therapy. Malaga G,
ed. PLoS ONE. 2012;7(2):e31793.

DOI: 10.1371/journal.pone.0031793

Yanfei Liu, Mingyue Sun, Hezhi Yao, Yue
Liu, Rui Gao. Herbal medicine for the
treatment of obesity: An overview of
scientific  evidence from 2007 to
2017. Evidence-Based Complementary
and Alternative Medicine. 2017; 17.
Available:https://doi.org/10.1155/2017/894
3059

Article ID: 8943059

Boisvert JA, Harrell WA. Integrative
treatment of pediatric obesity:
Psychological and spiritual considerations.
Integrative Medicine: A Clinician’s Journal.
2015;14(1):40-47.

Shelton RC, Keller MB, Gelenberg AJ, et
al. Effectiveness of St. John's Wort in
major depression. JAMA. 2001;285:1978-
1986.

Hypericum Depression Trial Study Group.
Effect of Hypericum perforatum (St. John's
Wort) in major depressive disorder: A

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

randomized, controlled trial. JAMA, 2002;
287:1807-1814.

Qureshi NA, Al-Bedah AMN. S-
adenosylmethionine and treatment-
resistant depression. Clinical Roundup.

Alternative
2015;21:147.
Akhondzadeh Basti A, Moshiri E, Noorbala
AA, Jamshidi  AH, Abbasi SH,
Akhondzadeh S. Comparison of petal of
Crocus sativus L. and fluoxetine in the
treatment of depressed outpatients: A pilot
double-blind randomized ftrial. Progress
Neuropsychopharmacology Biology
Psychiatry. 2007;31(2):439-442.

Sarris J. Herbal medicines in the treatment
of psychiatric disorders: A systematic
review. Phytotherapy Research. 2007;
21(8):703-716.

Rutkowski K, Sowa P, Rutkowska-Talipska
J, Kuryliszyn-Moskal A, Rutkowski.
Dehydroepiandrosterone (DHEA): hypes
and hopes. Drugs. 2014;74(11):1195-207.
DOI: 10.1007/s40265-014-0259-8.
Frontzek LGM, Fernandes MM, Gomes
MEJ. A multidisciplinary treatment for
morbid obesity: Therapeutic experience
with groups. Psychology. 2014;5:875-885.
Available:http://dx.doi.org/10.4236/psych.2
014.58099.

Precision medicine.
Available:https://ghr.nIm.nih.gov/primer/pre
cision medicine

Dave D, Tennant J, Coleman G. Isolating
the effect of major depression on obesity:
role of selection bias. Journal Mental
Health Policy Economics. 2011;14:165-
186.

Chwastiak LA, Rosenheck RA, Kazis
LE.Association of psychiatric illness and
obesity, physical inactivity, and smoking
among a national sample of
veterans.Psychosomatics.2010;52(3):230-
236.

DOI: 10.1016/j.psym.2010.12.009

Murray AP, Faraoni MB, Castro MJ, Alza
NP, Cavallaro V. Natural AChE inhibitors
from plants and their contribution to
alzheimer’s disease therapy. Current
Neuropharmacology. 2013;11(4):388—413.
Available:http://doi.org/10.2174/1570159X
11311040004

Marco L,do Carmo Carreiras M.
Galanthamine, a natural product for the
treatment of Alzheimer's disease. Recent
Patents CNS Drug Discovery. 2006;
1(1):105-111.

Complementary  Therapies.




111.

112.

113.

114.

115.

116.

117.

118.

119.

Qureshi and Alahmari; JOCAMR, 6(3): 1-22, 2018; Article no.JOCAMR.45315

Kim KM, Im A, Kim SH, Hyun JW, Chae S.
Timosaponin Alll inhibits melanoma cell
migration by suppressing COX-2 andin
vivo tumor metastasis. Cancer Science.
2016;107(2):181-188.
Available:http://doi.org/10. 1111/cas.12852
Sai Zhang S, Pang H, Sun M, Li
H. Timosaponin Alll inhibits the growth of
human leukaemia cells HL-60 by down-
regulation of PI3K/AKT and Wnt/B-catenin
pathways. Biotechnology Biotechnological
Equipment. 2017;32(1):150-155.

DOI: 10.1080/13102818.2017.1389304
Chen CH, Chiu CC, Huang MC, Wu TH,
Liu HC, Lu ML. Metformin for metabolic
dysregulation in schizophrenic patients
treated with olanzapine. Progress Neuro-
psychopharmacology Biological
Psychiatry. 2008;32(4):925-931.

Arman S, Sadramely MR, Nadi M, Koleini
N. A randomized, double-blind, placebo-
controlled trial of metformin treatment for
weight-gain associated with initiation of
risperidone in children and adolescents.
Saudi Medical Journal. 2008;29(8):1130—
1134.

Mizuno Y, Suzuki T, Nakagawa A.
Pharmacological strategies to counteract
antipsychotic-induced weight gain and
metabolic adverse effects in schizophrenia:
A systematic review and meta-analysis.
Schizophrenia Bulletin.  2014;40:1385—
1403.

Payer J, Hainer V, Ondrejka P, Kajtor Z.
Sibutramin in obesity treatment -multi-
center, open, prospective 12-month-long
study. Vnitrni Lekarstvi (Slovak). 2004;
50(11):825-829.

Finer N, James WP, Kopelman PG, Lean
ME, Williams G. One-year treatment of
obesity: A randomized, double-blind,
placebo-controlled, multicentre study of
orlistat, a gastrointestinal lipase inhibitor.
International J Obesity Related Metabolic
Disorders. 2000;24:306-313.

Weber M, Wyne K.A cognitive/behavioral
group intervention for weight loss in
patients treated with atypical
antipsychotics. Schizophrenia Research.
2006;83(1):95-101.

Curtis J, Watkins A, Rosenbaum S,
Teasdale S, Kalucy M, Samaras K, Ward
PB. Evaluating an individualized lifestyle
and life skills intervention to prevent
antipsychotic-induced weight gain in first-
episode psychosis. Early Intervention in
Psychiatry. 2016;10:267-276.

21

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

DOI: 10.1111/eip.12230

Amiaz R, Rubinstein K, Czerniak E, Karni
Y, Weiser M. A diet and fitness program
similarly affects weight reduction in
schizophrenia patients treated with typical

or atypical medications.
Pharmacopsychiatry. 2016;26(03):112-
116.

Bruins J, Jorg F, Bruggeman R, Slooff C,
Corpeleijn E, Pijnenborg M. The effects of
lifestyle interventions on (long-term) weight
management, cardiometabolic risk and
depressive symptoms in people with
psychotic disorders: A meta-analysis.
PloSOne. 2014;9(12):e112276.

DOI: 10.1371/journal.pone.0112276

No authors listed. Clinical guidelines on the
identification, evaluation, and treatment of
overweight and obesity in adults: executive

summary. Expert Panel on the
Identification, Evaluation, and Treatment of
Overweight in Adults. American

Journal Clinical Nutrition. 1998;68(4):899
-917.

Douglas |J, Bhaskaran K, Batterham RL,
Smeeth L. Bariatric surgery in the United
Kingdom: A cohort study of weight loss
and clinical outcomes in routine clinical
care. PLoS Medicine. 2015;12(12):
e€1001925.

DOI: 10.1371/journal.pmed.1001925
Monteleone P, Martiadis V, Maj M.
Management of schizophrenia  with
obesity, metabolic, and endocrinological
disorders. Psychiatr Clin North Am. 2009;
32(4):775-794.

Bhuvaneswar CG, Baldessarini RJ, Harsh
VL, Alpert JE. Adverse endocrine and
metabolic effects of psychotropic drugs:
selective clinical review. CNS Drugs. 2009;
23(12):1003-1021.

Citrome L, Vreeland B. Obesity and mental
illness. Modern Trends
Pharmacopsychiatry. 2009;26:25—-46.
Kerwin R. Connecting patient needs with
treatment management. Acta Psychiatr
Scand. 2009;119(Suppl 438):p33-39.
Wadden TA, Butryn ML, Wilson C.
Lifestyle modification for the management

of obesity. Gastroenterology. 2007;
132(6):2226-2238
Dietary Supplements (Chapter 9). In:

Institute of Medicine (US) Committee on
the Use of Complementary and Alternative
Medicine by the American Public.
Washington (DC): National Academies
Press (US); 2005.



130.

131.

132.

133.

134.

135.

136.

Qureshi and Alahmari; JOCAMR, 6(3): 1-22, 2018; Article no.JOCAMR.45315

Sarris J, Moylan S, Camfield DA, Pase
MP, Mischoulon D, Berk M, Jacka FN,
Schweitzer I. Complementary medicine,
exercise, meditation, diet, and lifestyle
modification for anxiety disorders: A review
of current evidence. Evidence-Based
Complementary and Alternative Medicine.
2012;2012:20.
Available:https://doi.org/10.1155/2012/809
653

Sam AH, Salem V, Ghatei MA.
Rimonabant: From RIO to Ban. Journal
Obesity. 2011;2011:432607.

DOI: 10.1155/2011/432607.

Koithan M, Niemeyer K. Using herbal
remedies to maintain optimal weight.
Journal Nurse Practitioners. 2010;
6(2):153-154.

DOI: 10.1016/j.nurpra.2009. 12.005
Mathern JR, Raatz SK, Thomas W, Slavin
JL. Effect of fenugreek fiber on satiety,
blood glucose and insulin response and

energy intake in obese subjects.
Phytotherapy = Research.  2009;23(11):
1543-1548.

DOI: 10.1002/ptr.2795

Chevassus H, Molinier N, Costa F, Galtier
F, Renard E, Petit P. A fenugreek seed
extract selectively reduces spontaneous fat
consumption in healthy volunteers. Eur J
Clin Pharmacol. 2009;65(12):1175-8.

DOI: 10.1007/s00228-009-0733-5

Smeets AJ, Westerterp-Plantenga MS.
The acute effects of a lunch containing

capsaicin on energy and substrate
utilisation, hormones, and satiety.
European Journal of Nutrition. 2009;
48(4):229-234.

DOI: 10.1007/s00394-009-0006-1

Verma RK, Paraidathathu T. Herbal

medicines used in the traditional Indian

137.

138.

139.

140.

141.

medicinal system as a therapeutic
treatment option for overweight and
obesity management: A review.
International Journal Pharmacy and
Pharmaceutical Sciences. 2014;6(2):40-
47.

Maharlouei N, Tabrizi R, Lankarani KB,
Rezaianzadeh A, Akbari M, Kolahdooz F,
Rahimi M, Keneshlou F, Asemi Z. The
effects of ginger intake on weight loss and
metabolic profiles among overweight and
obese subjects: A systematic review and
meta-analysis of randomized controlled
trials. Critical Reviews Food Science
Nutrition. 2018;1-14.

DOI: 10.1080/ 10408398.2018.1427044

Qureshi NA, Al-Bedah AM. Mood disorders
and complementary and alternative
therapies.  Neuropsychiatric  Diseases
Treatment. 2013;9:639-658.

Chandrasekaran C, Vijayalakshmi M,
Prakash K, Bansal V, Meenakshi J, Amit
A. Review article: Herbal approach for
obesity management. American Journal of
Plant Sciences. 2012;3(7A):1003-1014.

DOI: 10.4236/ajps.2012.327119

De Freitas Junior LM, de Almeida Jr EB.
Medicinal plants for the treatment of
obesity: Ethnopharmacological approach
and chemical and biological studies.
American Journal Translational Research.
2017;9(5):2050-2064.

Qureshi NA, Asim Abdulmoneim, Saud M.
Alsanad. Spiritual and religious healing
practices: Some reflection from National
Center for Complementary and Alternative
Medicine, Riyadh. Journal of Religion
Health. 2018:1-25.

DOI: 10.1007/s10943-018-0677-0

© 2018 Qureshi and Alahmari; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/27349

22



