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Introduction

Over the last three decades, obesity has become a
global health pandemic, the worrying trajectory
of which is set to worsen. The World Health
Organisation (WHO) estimates around 2.8 mil-
lion deaths annually worldwide as a result of
being overweight or obese [1]. More recently this
disease which was once thought to be affecting
the rich and developed nations has made its pres-
ence worldwide. It has been predicted that more
than half of the world population will be obese by
the year 2030 [2]. In response, ever increasing
numbers of patients are undergoing bariatric and
metabolic surgery. Bariatric and Metabolic
Surgery (BMS) has been shown to be effective in
achieving and maintaining weight loss and poten-
tially reversing some of the comorbidities associ-
ated with obesity and metabolic syndrome [3].
BMS has been shown in various large studies to
be responsible for sustained long term weight
loss as well as a decrease in overall mortality as
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compared to obese population that has not had
this intervention [4, 5].

In particular, BMS is more effective than life-
style interventions in reducing the risk of cardio-
vascular morbidity such as myocardial infarction
and kidney disease in diabetic patients [6-8].
There is evidence to suggest a decreased risk of
hormone related cancers such as breast, endome-
trium and prostate following BMS in obese
patients [9]. BMS is also considered an effective
treatment for Type II Diabetes Mellitus,
Hypertension and Obstructive Sleep Apnoea in
patients who are overweight [10, 11].

This has also resulted in vast amounts of med-
ical literature exploring the Quality of Life (QoL)
amongst patients who have undergone bariatric
surgery. The tools used to assess QoL are perhaps
as numerous as the range of issues investigated
although in recent years, there has been a grow-
ing effort to use standardised QoL scoring check-
lists and questionnaires in the hope of obtaining

meaningful comparisons between studies.
Certainly, obesity comes with its own QoL
impacts whether the patient is pre- or
post-surgery.

Quality of Life (Qol)

The WHO defines health as “a state of complete
physical, mental and social well-being, and not
merely the absence of disease and infirmity”.
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QoL has been defined as “an overall general
well-being that comprises objective descriptors
and subjective evaluations of physical, material,
social, and emotional well-being together with
the extent of personal development and purpose-
ful activity, all weighted by a personal set of val-
ues” [12]. From a patient’s perspective it is
essentially a sensation of well-being and a
judgement of satisfaction with life. Numerous
definitions and interpretations of QoL are avail-
able in the literature. This has led to the develop-
ment of various scales that can objectively
measure a patient’s perception of their current
health. Health Related Quality of Life (HRQoL)
examines wellbeing in various domains such as
physical, mental and social health [12]. HRQoL
has been defined as ‘“those aspects of self-
perceived well- being that are related to or
affected by the presence of disease or treatment”
[13]. In order to be able to meaningfully compare
HRQoL between two or more groups of patients
various questionnaires have been developed [14,
15]. Such tools aim at assessing a combination of
aspects such as physical and social functioning,
pain, mental wellbeing and ability for self-care.
One must acknowledge however that HRQoL
should ideally be assessed from the patient’s
point of view. This means that the values can
fluctuate over time and that there are differences
in how it is perceived and hence reported by peo-
ple of various ages and cultural backgrounds. The
terms QoL, health status and HRQoL have been
used interchangeably in literature and various
efforts have been made to underpin the subtle dif-
ferences in these definitions [12].

HRQoL After surgery

It has been proposed that HRQoL should be the
metric of choice in a clinical setting as it not only
focusses on health, but also on disease [16, 17].
Traditionally the success of a surgical procedure
was based on the complications and survival fol-
lowing surgery. With the advances in treatment
modalities and surgical techniques the complica-

tions have reduced and survival has improved
over time. Herein comes the importance of under-
standing the patients’ perception of success fol-
lowing an operation which is well captured by
HRQoL measures [17]. However, there are also
critics who are sceptical about the use of such
measures at their face value. It is true that there
are limitations in being able to accurately gauge
QoL due to the subjectivity and perception or
interpretation of health and wellbeing between
different patient cohorts. Hence one must be very
careful while comparing HRQoL outcomes
depending on the disease process that has neces-
sitated surgery, for example curative versus pal-
liative surgery for cancer.

HRQolL After Bariatric and Metabolic
Surgery

The effectiveness of BMS in reduction or remis-
sion of obesity related complications and overall
mortality in obese population has been ade-
quately shown [3-5]. In addition to the resolution
of metabolic syndrome, BMS also aims at pro-
viding a significant improvement in overall QoL
of the patients. This is expected to continue many
years following surgery. Certainly, patients them-
selves would measure the success of BMS based
on their own evaluation of the difference in QoL
pre and postoperatively [18, 19]. On both the
physical and mental fronts, studies have shown
that obese patients who underwent BMS had an
improvement in QoL and this was sustained for
many years after surgery [20, 21].

Howeyver, it remains somewhat unclear as to
whether different approaches of surgery result in
different levels of satisfaction and QoL. The main
aim of this chapter is to summarise the existing
literature with regards to differences in QoL
(both physical and mental) following bariatric
surgery. The secondary objectives will be to com-
pare different surgical operations and endoscopic
procedures to determine whether there are differ-
ences in QoL depending on the procedure
undertaken.
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Methods
Search Study and Inclusion Criteria

A systemic literature search was performed in
Pubmed accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
guidelines (PRISMA) [22] up to June 2021. As
this is a summary of reviews, the search strategy
was restricted to Review articles published in the
English language only. The surgical intervention
as both generic terms such as “Metabolic sur-
gery”, “Bariatric surgery”, “Surgery for obesity”,
“Surgery for weight loss” and specific procedures
(Roux en y Gastric Bypass, Gastric Band, Sleeve
Gastrectomy, Vertical Banded Gastroplasty,
Duodenal Switch, Biliopancreatic Diversion or
One Anastomosis Gastric Bypass) in combina-
tion with QoL related terms (“Health related
quality of life”, “Quality of life”, “Patient
reported outcomes”). Accepted variations in both
the intervention and assessment were included.
Manual searches of article references were car-
ried out to ascertain additional potential studies
for inclusion. Only systematic reviews and/or
meta-analyses involving patients who had under-
gone bariatric surgery and had undergone QoL
assessment were included. Narrative reviews,
opinions or studies whose aim was solely to vali-
date the QoL assessment tool were excluded
from this study. Lack of baseline quality of life
assessment before surgery was not an exclusion
criterion.

Data Extraction and Results
Reporting

Following the initial search, the abstracts were
reviewed for the above criteria. The main text of
subsequent studies was reviewed by the three
authors independently for inclusion.
Disagreement was resolved after discussion
between the authors. Data were extracted by
three of the authors independently and included
data on the surgical intervention, the number of
participants, the control intervention where rele-
vant and length of follow up. The primary out-

come of interest was the change in quality-of-life
scores at specified time points after surgery
according to obesity specific and non-specific
QOL assessments across different procedures.
Only studies with at least 12 months follow up
were included in a quantitative analysis. Effect
Sizes were reported as stated by the authors of
the systematic reviews and/or meta-analyses, be
it as an Odds Ratio (OR) or Standard Mean
Difference (SMD) accompanied by their associ-
ated measure of uncertainty (i.e., 95% Confidence
Interval [CI)).

Results
Summary of Studies

The key findings of this study have been sumam-
rised in Fig. 7.1. Searches using the above terms
returned a total of 26 studies, of which eight met
the inclusion criteria and all were published
between 2012 and 2020. Of these eight, four
were meta-analyses [23-26] (Table 7.1). A total
of 12,216 patients were included across all the
reviews. The number of articles included in each
study ranged from 7 [24] to 36 [27]. The method-
ology of the studies included in the reviews were
varied, ranging from cohort, case control studies
and Randomised Control Studies (RCTs). Follow
up was equally heterogenous across the different
reviews, with average lengths of follow up rang-
ing from 3 months to 25 years.

Quality of Life (QoL) Assessments
Tools

A wide variety of different assessment tools were
used across the different reviews (Table 7.2),
including questionnaires on both physical and
mental well-being. In total, across the eight sys-
tematic reviews, 26 separate QoL assessment
tools were used post bariatric procedures. Some
of the assessment tools used such as the Bariatric
Analysis and Reporting Outcome System
(BAROS), Quality of Life, Obesity and Dietics
(QoLOD) and Obesity and Weight-loss Quality
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1) Bariatric surgery is generally associated with a significantly improved HRQOL

2) This improvement is more pronounced in areas measuring physical rather than

psychological wellbeing

3) Different bariatric procedures produce different results in terms of HRQOL

4) The degree of weight loss in itself is not a reliable marker of HRQOL post-

operatively

5) There is a vast array of HRQOL assessment tools used in bariatric surgery
but there is no consensus on which single assessment tool is best

Fig.7.1 A summary of the key findings

of Life (OWQoL) were specific to bariatrics and
obesity whilst others such as the SF-36, Hospital
Anxiety and Depression Scale (HADS) and
European Quality of Life Measurement question-
naire (EQ-5D) are more generalised measures of
QoL. Similarly, some of the assessment tools
were specific to physical or mental health, whilst
others assessed both.

Study Heterogeneity

There was considerable clinical and mathemati-
cal heterogeneity amongst the studies in the
reviews and meta-analyses largely due the differ-
ences in the study populations as well as the vary-
ing QoL assessment tools employed. In some of
the meta-analyses, mathematical heterogeneity
was up to 90%.

Physical QoL Changes

All the included reviews reported on physical
QoL changes and unanimously reported a signifi-
cant improvement in QoL irrespective of the
questionnaires used in the studies. The four meta-
analyses [23-26] all demonstrated effect sizes in
favour of the surgical group with regards to the
biggest difference in improvement of physical

QoL (Table 7.3). Driscoll and colleagues reported
a 17-fold improvement in physical QoL post bar-
iatric surgery (OR: 17.54, 95% CI 6.60-28.48).
Similarly The meta-analysis by Gadd an col-
leagues focussed on endoscopic therapies, and
similar to the bariatric procedures such as LAGB,
SG and GB, reported a significant improvement
in quality of life [24].

Mental QoL Changes

The evidence for improvement in mental well-
being was less clear. Three of the four meta-
analyses [23, 25, 26] reviews included in this
current review measured mental QoL. One of
which, by Driscoll and colleagues, demonstrated
a clear improvement in certain aspects of mental
QoL post bariatric surgery but not others. The
2016 study used SF-36 scores to demonstrate an
improvement in all aspects of mental health
including vitality (OR: 15.33, 95% CI: 6.98—
23.68, P = 0.0003), social functioning (OR:
14.35, 95% CI: 3.49-25.21, P = 0.010) and emo-
tional well-being (OR: 11.48, 95% CI: 3.04-
19.92) and overall mental health [23]. In contrast
however, Szmulewicz and colleagues did not find
a substantial improvement in mental health QoL
in their meta-analyses between the surgical and
non-surgical bariatric groups [26]. Similarly,
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Table 7.2 The different Quality of

Life assessment tools currently in

use to assess patients post bariatric

surgery

Quality of life assessment tools

BAROS = Bariatric Analysis and Reporting Outcome System

BDI = Beck Depression Inventory

BDI-II = Beck Depression Inventory II

CHQ-50 = Child Health Questionnaire

CHS = Current Health Scale

EQ-5D = European Quality of Life Measurement questionnaire

GIQLI = Gastrointestinal Quality of Life Index

GHRI = General Health Rating Index

HDAS-A = Hospital Anxiety and Depression Scale (Anxiety score)

HDAS-D = Hospital Anxiety and Depression Scale (Depression score)

HIS-GWB = health insurance study—general well-being

HRQL = Health Related Quality of Life Questionnaire

IWQOL-Lite = Impact of Weight on QOL-Lite

LASA = Linear Analogue Self-Assessment

M-A QoL QII = Moorehead-Ardelt Quality of Life Questionnaire

MACL = Mood Adjective Checklist

NHP = Nottingham Health Profile

OWQoL = Obesity and Weight-loss Quality of Life

OP = Obesity-related Problems Scale

QoLOD = Quality of Life, Obesity and Dietics

PSSQ = Psychosocial Stress and Symptom Questionnaire

RAND 36

SF-12 = Quality Metric’s Short Form

SF-36 = 36-Item Short-Form Health Survey

SIP = Sickness Impact Profile

WRSM = weight related symptom measures

Table 7.3 Summary of the meta-analyses included in the current study

Effect size 95% CI (Physical Effect size (Mental | 95% CI (Mental
Author QoL assessment | (Physical QoL) | QoL) QoL) QoL)
Gadd Physical 0.85 0.69-1.02 NA NA
Szmulewicz Mental NA NA 0.02 —-0.22-0.25
Driscoll Physical and 17.54 6.60-28.48 6.42 0.62-12.23
Mental
Lindekilde Physical and 1.03 0.89-1.17 0.68 0.57-0.79
Mental

Jumbe and colleagues also found no difference in
mental health QoL between surgical and non-
surgical groups at up to 10 years follow up.

Qol Post Different Procedures

A systematic review by Hachem and colleagues
[28] compared bariatric surgery with other opera-
tive strategies. Overall, the review reported a sig-
nificantly improved physical QoL following
bariatric surgery irrespective of the surgical pro-
cedure. Interestingly however, it also found that

whilst there were no differences in QoL post-
surgery based on surgical access i.e. laparoscopic
sleeve gastrectomy vs. open sleeve gastrectomy;
there were differences in the type of procedure
performed, i.e. gastric band vs. gastric sleeve The
review included two studies which compared
LAGB to SG and found that QoL was signifi-
cantly higher in the SG group in the first 6 months
post-operatively, but by 12 months, there were no
differences between the two groups. The same
review reported that an RCT which compared
GB to VBG, found that whilst both groups
reported a higher QoL post-operatively, the GB
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group had a significantly larger increase in QoL
compared with the VBG group [29]. Others have
also reported a greater increase in QoL post GB
compared to LAGB [30].

Discussion

The main findings of this review of systematic
reviews is that post bariatric surgery, patients
generally report a significantly positive change in
their QoL irrespective of the procedure taken.
This change however is more appreciable in
physical rather than mental well-being.
Interestingly, even after endoscopic bariatric pro-
cedures that are traditionally associated with
lesser weight loss (such as gastric balloon), the
reported QoL post procedure is still largely posi-
tive [24].

All eight systematic reviews and meta-
analyses unanimously reported an improvement
in overall QoL post-surgery. Some of the meta-
analyses reported quite substantial and dramatic
improvements in physical QoL including
increased mobility, reduced musculo-skeletal
pain, and general physical fitness. However, this
improvement appears to be more pronounced in
physical QoL factors compared to mental. The
2015 meta-analysis by Lindekilde and colleagues
found an overall improved QoL in both physical
and mental domains, however, the mental QoL
scores in the surgical group was only marginally
better than the non-surgical group. In the meta
analyses of RCTs by Szmulewicz and colleagues,
no difference was found in mental QoL between
the surgical and non-surgical group at all [26]. A
systematic review by Hachem and colleagues
appears to confirm this lack of (or at best, mildly
improved) change in quality of life [28]. This
raises the question as to whether weight loss
alone is adequate a change in a patient’s life to
alter one’s mental well-being and whether we
should move beyond such a crude metric as a
marker of mental well-being.

Certainly, there is evidence that a substantial
proportion of patients continue to suffer from
self-esteem and body image issues post bariatric
surgery, even in those who have achieved ade-
quate or even excellent weight loss [31]. This

appears to be particularly problematic in those
with a pre-existing eating disorder diagnosed
prior to bariatric surgery [32]. The assumption,
therefore, that substantial weight loss post bariat-
ric surgery automatically translates into mental
well-being is somewhat naive and extrapolation
or expectation that weight loss will guarantee
mental well-being is dangerous. Clinicians need
to be mindful that post-operative mental well-
being is multi-factorial and not just related to
waist size. This may explain why body contour-
ing surgery post bariatric 1surgery has been asso-
ciated with an improved QoL and mental
well-being as demonstrated in a meta-analysis of
13 studies [33].

Some of the key threats that may explain this
difference in physical and mental QoL were pre-
sented in a systematic review by Mazer and col-
leagues [34]. The review specifically highlighted
social stigma associated with undergoing bariat-
ric surgery was an important contributor to low
satisfaction and HRQOL post-surgery. The same
review also reported that satisfaction was in part
dependent on the type of bariatric surgery patients
undergo but surprisingly did not find an associa-
tion with the degree of weight loss and an
improvement in HRQOL. This finding is some-
what in conflict with results from meta-analyses
which have reported a link between weight loss
and an improvement in HRQOL post bariatric
surgery [25]. This was more evident with the
physical rather than the mental domains of the
QOL assessments.

These findings have been corroborated by
Sarwer and colleagues, who reported a relation-
ship between post-surgery weight stigmatisation
and depression in bariatric patients [35].
Consistently patients with pre-existing mental
health conditions, in particular depression, have
described poorer weight loss and separately
worse HRQOL post-surgery [36]. The same
study reported that certain comorbidities such as
cardiovascular disease and dyslipidaemia are
associated with poorer HRQOL scores post-
operatively, although others such as hyperten-
sion, diabetes, gender, and age did not seem to
impact HRQOL significantly.

Ironically, one of the most common reported
reasons for a poor HRQOL following bariatric
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surgery may well be due to a side effect of the
surgery’s success. Excess skin occurs readily
after rapid weight loss and following a successful
bariatric procedure whereby a patient may lose
anything up to 60-70% of their excess weight,
the amount of excess skin may be considerable.
This has significant negative body image conno-
tations and recurrent skin related complications.
It is therefore not unsurprising that patients who
undergo body contour surgery (abdominoplasty
etc.) following bariatric surgery are most likely to
report an improvement in both physical and men-
tal HRQOL [36]. A summary of the factors which
influence HRQOL post bariatric surgery is pre-
sented in Fig. 7.2.

Part of the difficulty in assessing QoL post-
surgery is the various assessment tools that are
utilised, making it difficult to make direct com-
parisons between studies. Furthermore, different
QoL questionnaires have varying sensitivity for
different aspects of measuring QoL [37, 38]. To
complicate matters further, there is evidence that
QoL as reported by patients is not only affected

Patient

Pre-operative BMI
Age --
Gender --

Depression |,
Dyslipidaemia {,
Diabetes --

Post-operative
Weight loss 1
MDT Support P

Complications

by personality traits, cultural and environmental
surroundings [39, 40], but is also temporally
sensitive. That is, QoL scores can change in the
same person, depending on the events/stage of
one’s life at that particular point in time and
interpreting these changes over time can be chal-
lenging [41].

Currently, there is no consensus as to which
QoL reporting tool should be used largely since
there is a lack of guidelines for measuring or
reporting psychosocial outcomes. In 2015, the
American Society of Metabolic and Bariatric
Surgery (ASMBS) published a consensus docu-
ment entitled Standardized Outcomes Reporting
in Metabolic and Bariatric Surgery [36]. In this
report they classified QoL outcome measures
into generic, system/condition specific and obe-
sity specific instruments. They evaluated various
tools for validity and reliability and concluded
that no single tool is ideal for measuring QoL
post bariatric surgery. There is compromise
within the scope of the questionnaire, administra-
tion logistics (viz. ease of administration or asso-

Operative
LRYGB 1

LSG 1t
LAGB ™

Endoscopic inc gastric
balloons 1

Fig. 7.2 Factors that predict HRQOL post bariatric surgery. T Improved QOL, | Worse QOL, -- No change in QOL
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ciated costs) and the statistical properties of these
measures. This consensus statement concluded
that although there was no single recommended
measure of QoL, all studies involving post-
operative outcomes should ideally use one of the
validated tools to report QoL.

Bariatric surgery is associated with not only
substantial weight loss and the improvement of
many physiological and physical parameters but
also overall QoL, particularly physical QoL. It’s
effect on mental QoL is less clear as this is a met-
ric that is likely to be affected by a variety of per-
sonality types, culture, and environmental factors.
There is also some evidence that whilst nearly all
bariatric procedures resulting in weight loss are
associated with a positive change in QoL scores,
there does appear to be differences between the
various procedures as to how big a change in
QoL they cause. Finally, dizzying array of assess-
ment tools has also made it challenging in mak-
ing any meaningful comparisons between the
different studies.
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