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Psychosocial profiles were examined in 255 morbidly obese patients attending a hospital service offering access to standard weight
loss therapies. 129 patients were reassessed after at least 6-month follow-up. At baseline, 51.8% and 32.7% of patients, respectively,
had evidence of anxiety and depressive disorders, 24% had severe impairments in self esteem, and 29.7% had an increased
risk of eating disorders. At follow-up, weight loss from baseline was significant in all 3 therapies: diet only is 0.74 ± 1.8 kg;
pharmacotherapy is 6.7 ± 4.2 kg; and surgery is 20.1 ± 13.6 kg. Anxiety scores improved in all three groups (P < .05). Patients
having pharmacotherapy or surgery had significant improvements in physical and work function and public distress compared
to those having dietary treatment only (P < .05). Our observational data suggest that weight management services can lead to
psychosocial benefit in morbidly obese patients. Well-designed studies are necessary to examine the link between weight loss and
emotional health.

1. Introduction

In addition to physical comorbidities such as type 2 diabetes
and cardiovascular disease risk factors, obesity may also be
associated with alterations in psychosocial health including
quality of life, emotional well-being, and eating behaviour:
a relationship that is likely to be bidirectional. Studies have
indicated that people with higher body mass index (BMI)
have poor quality of life [1–3], anxiety and depressive
disorders [4], and disordered eating behaviour [5]. A UK
study has also found that a third of obese patients in a
weight management clinic had severe impairment in quality
of life [6], about a quarter demonstrated personality features
commonly associated with eating disorders [6], and nearly
half of obese patients had anxiety and depressive disorders
[4, 6].

Obesity has been described as “the last socially acceptable
form of prejudice” [7]. Obese people face prejudice and
discrimination including being labelled as lazy, dirty, and
ugly [8]. Women are less likely to be married or complete

schooling/education, achieve a lower income than non-
overweight females despite comparable intellectual aptitudes
[9], and experience job discrimination [10, 11]. Wadden
et al. [12] have suggested that given the prejudice and
discrimination that obese people endure, it would not be
surprising to discover that they experience greater psycholog-
ical distress than nonobese peers, and this appears to be the
case with individuals seeking weight reduction. However the
relationship between overweight/obesity and psychosocial
health is likely to be complex. Weight loss does not always
improve quality of life [13–19], mood [14], and eating
behaviour [13, 20]. In addition motivation and adherence to
a weight management plan may/may not be affected by the
presence of mood, eating disorders, and poor quality of life
[6, 21–23].

Specialist weight management clinics are being devel-
oped all over the U.K, but there is little or no evidence in the
UK on either the positive or even negative consequences of
attending such services. We present an observational study
to describe (i) baseline self-reported psychosocial health in
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obese patients and (ii) followup changes in psychosocial
health after weight management.

2. Patients and Methods

Obese patients attending a specialist secondary clinic at the
Warwick Institute for the Study of Diabetes, Endocrinology
and Metabolism (WISDEM), at the University Hospital
Coventry were followed up (January to July 2008) for this
study. At WISDEM, initial/baseline clinical assessments per-
formed included weight, height and BMI, and obesity-related
physical and psychosocial comorbidity identification. Based
on initial clinical assessments, patients had dietary coun-
selling with/without psychological counselling (with sessions
every 4–6 months) or dietary counselling with antiobesity
medication (sibutramine and orlistat) with/without psy-
chological counselling or dietary counselling and bariatric
surgery (gastric lapband) with/without psychological coun-
selling.

Patients were morbidly obese with a mean BMI of 46.5±
8.1 kg/m2. All patients (n = 255) had healthy eating and
lifestyle advice which consisted of dietary counselling on
a list of recommended foods and recipes, portions and
combinations, and were encouraged to engage in moderate
physical activity of their choice for at least 30 minutes
a day. There was also advice on calorie counting, weekly
menu planning, and advice for those on low-fat or low
carbohydrate diets by a qualified dietician.

One hundred and 57 patients received dietary therapy
only (with or without psychological counselling, see below).
Pharmacotherapy for weight loss was offered to 71 patients
who needed immediate weight loss for medical reasons (such
as patients with diabetes and cardiovascular disease risk)
(sibutramine), and patients with elevated LDL cholesterol
values or impaired glucose tolerance, and who had the
ability to adhere to a low-fat diet for a long period (orlistat)
(Figure 1).

Twenty-seven patients with a BMI ≥ 40 kg/m2 and sig-
nificant obesity-related illness or demonstrated history of
unsuccessful weight loss by medical management and with
no alcohol disorder, no drug dependence, and no history of
psychiatric illness had bariatric surgery (gastric banding).

In addition, psychological counselling was offered to
patients who were identified from the initial assessments to
be at risk of disordered eating behaviour (EAT scores >20)
and obesity-related depression currently or in the past by a
clinical psychologist.

The study had ethical approval from Coventry Local
Research Ethics Committee (CREC). Information sheets, 2
consent forms, and questionnaires were sent to patients prior
to their followup appointment at WISDEM, to complete
and bring with them to their appointment. In addition any
patients who needed more information or clarification were
contacted by a member of the research team by telephone.

3. Assessments

3.1. Anthropometry. Baseline and followup weight was mea-
sured using Seca 665 Wheelchair scale to the nearest 0.5 kg.

This is an electronic scale with a capacity of 300 kg, hence
its suitability for morbidly obese patients. The Harpenden
stadiometer was used to measure height to the nearest
0.1 m, and BMI was calculated using the formula; weight ÷
(height)2.

3.2. Emotional/Mental Well-Being. Hospital anxiety and
depression scale (HADS) was developed to assess mood
disorder, especially anxiety and depression in and outside
hospital and community settings. HADS consists of 14
questions, 7 for anxiety (marked “A”) and 7 for depression
(marked “D”). Scores of 0–7 in respective subscales are con-
sidered normal, 8–10 is suggestive of the presence of disorder,
and ≥11 indicates the probable presence of disorder [24, 25].
For the purposes of this study a value of ≥11 was used as the
criterion for the presence of anxiety or depressive disorders
[24].

3.3. Quality of Life. Impact of weight on quality of life
(IWQoL-Lite) is a validated 31 item, self report measure of
obesity-specific quality of life. It is made up of scores on
five domains/subscales: Physical Function (11 items), Self-
esteem (7 items), Sexual life (4 items), Public Distress (5
items), and work (4 items). All items in IWQol-Lite are rated
from 5 (always true) to 1 (never true) [14, 15]. Subscale
scores are obtained by adding item scores and transformed
to a range of 0 to 100. Higher scores indicate poor quality of
life [3, 14, 15]. For the purposes of this paper, scores of >90
indicated severe/marked impairment in quality of life [6].

3.4. Eating Attitude Test (EAT-26). EAT-26 alone does not
diagnose an eating disorder but is a useful tool for assessing
“risk of disordered eating behaviour” [26]. Responses are
scored as 3 (always) to 0 (rarely) for items 1 to 25 and 0
(always) to 3 (never) for item 26. A score of 20 or more
indicates high concerns about body weight, body shape, and
eating (risk of disordered eating behaviour). A score of <20
indicates low concerns about body weight, body shape, and
eating [26]. Although originally designed to screen for risk
of disordered eating behaviour in nonobese populations the
EAT-26 has previously been used in studies of obese adults.
Although lower cut-offs for eating disorder risk have been
suggested for this group of patients who may be considered
at high risk, the “standard” cut-off of 20 was used for this
study as access to psychological services was limited [27].

3.5. Data and Statistical Analysis. Data and statistical anal-
yses were performed using SPSS version 14.0. All data are
expressed as mean ± standard deviation. Parametric tests
used included independent t-tests, analysis of variance with
posthoc Bonferroni testing. Nonparametric methods used
included the Mann-Whitney U-test. Followup results were
analysed for each therapy based on subgroups of patients
receiving psychological counselling.

4. Results

4.1. Baseline. A total of 255 obese patients (75 men and
180 women) were attending the clinic at WISDEM in
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Patients attending clinic at WISDEM (n = 255)

Dietary counselling ± psychological counselling (n = 157)
Dietary counselling + pharmacotherapy ± psychological counselling (n = 71)
Dietary counselling + bariatric surgery ± psychological counselling (n = 27)

Patients who completed follow-up assessments (n = 129)

Diet ± psychological
counselling (n = 72)

Pharmacotherapy ±
psychological counselling

(n = 35)

Surgery ± psychological
counselling (n = 22)

Figure 1: Study profile.

January 2008 (Table 1). All patients were morbidly obese
(mean BMI 46.5 ± 8.1 kg/m2). About 85% of patients were
White Europeans and the rest nonwhites (South Asians and
Blacks). About a third (29%) of patients had type 2 diabetes,
with/without raised blood pressure and cholesterol.

About fifty two percent (51.8%) and 32.7% of patients,
respectively, had presence of anxiety and depressive disorders
(HADS score >11 for either anxiety or depression). Women
were significantly more likely to be categorised as having an
anxiety disorder than men (52.3% versus 38.9%, resp., P =
.032), but no significant difference was found in depression.
Variable impairments in quality of life from the five subscales
of the IWQoL-Lite were identified. Severe impairments,
defined as a score of >90, were seen in 24% of patients with
respect to self esteem and 22% with respect to their sexual
life. There were gender differences and the proportion of
women who had severe impairment in quality of life was
significantly higher than men in self esteem (30.1% versus
10.0%, resp., P = .020) and sexual life (26% versus 14.5%,
resp., P = .031).

About a third (29.7%) of all patients were at risk of
disordered eating behaviour (EAT26 score > 20). Women
were significantly more likely to be at risk of disordered
eating behaviour than men (35.9% versus 14.5%, resp., P =
.033).

4.2. Follow-Up. A hundred and twenty nine (89 women and
40 men) patients completed and returned questionnaires
for the followup study (Table 2). Of these, 72 had dietary
therapy alone, 35 had dietary therapy and pharmacotherapy
(sibutramine or orlistat), and 22 had dietary therapy and
bariatric surgery (gastric lapband). Weight loss was signif-
icant from baseline in patients who had dietary therapy
(−0.74 ± 1.8, P = .004), pharmacotherapy (−6.7 ± 4.2 kg,
P < .001) and bariatric surgery (−20.1 ± 13.5 kg, P < .001),
(Table 2). In addition, a total of 38 patients (29.5%) (18 on
pharmacotherapy and 20 who underwent bariatric surgery)
achieved ≥5% weight loss.

All three therapies resulted in a significant reduction in
anxiety scores from baseline with no significant difference
between therapies. However, using Mann-Whitney U-test

to detect differences between any two therapy groups,
reductions in depressive scores, physical function, public
distress, and work function were significantly higher in
pharmacotherapy (P < .05) and bariatric surgery (P < .05)
compared with dietary therapy (Table 2).

5. Discussion

About 15% of the baseline patients were from nonwhite eth-
nic minorities reflecting the ethnic/population demography
of Coventry and Warwickshire [28]. Two-and-half times as
many women were attending the weight management clinic
as men, an indication that women are

more likely to make hospital appointments than men [29,
30], and probably more likely to seek help for weight control
than men due to greater concerns and societal pressure with
appearance, body shape, and health [31]. However the larger
number of women than men contrasts with evidence which
suggests that the U.K is one of few countries where obesity is
greater among men than among women [32].

The significantly higher proportion of women with
anxiety disorders than men at baseline is similar to that
obtained by Tuthill et al. [6] in obese patients attending a
weight management clinic in Cambridgeshire in the U.K. It
has been suggested that in the West, women are more likely
to express and seek treatment for their anxiety than men
[33]. However the nonsignificant difference in depressive
disorders between the genders at baseline differs from what
pertains in the general population, where twice as many
women as men have depressive disorders [34, 35].

At baseline women had significant impairment in weight
related self esteem than men as assessed by the IWQoL-Lite
subscale. Gender differences in self esteem are well described
in the literature. Self-esteem is positively related to body
satisfaction [36, 37], and women tend to have more negative
assessments of their physical characteristics than men, and
hence lower self-esteem [38–40].

The significantly higher proportion of women with risk
of disordered eating behaviour than men at baseline is
supported by evidence in the literature. The EAT26 question-
naire is the most widely used standardised questionnaire to
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Table 1: Baseline results (mean ± sd) and proportion (%) of patients with psychosocial disorders.

All patients (n = 255) Men (n = 75) Women (n = 180)

Age (years) 46.8 ± 11.8 46.6 ± 12.6 46.8 ± 11.5

Weight (kg) 132.3 ± 27.5 143.6 ± 29.1 127.5 ± 25.4

BMI (kg/m2) 46.5 ± 8.1 46.0 ± 8.1 46.7 ± 8.1

HADS

Anxiety 9.5 ± 4.8 (51.8%) 8.4 ± 4.7 (38.9%) 10.0 ± 4.8 (52.3%)

Depression 8.5 ± 4.7 (32.7%) 8.1 ± 4.5 (33.9%) 8.6 ± 4.7 (42.4%)

IWQoL-Lite

Physical function 63.2 ± 24.3 (18.3%) 60.6 ± 25.2 (13.1%) 64.2 ± 23.9 (20.4%)

Self esteem 65.2 ± 28.8 (24.1%) 58.6 ± 29.1 (10.0%) 67.9 ± 28.4 (30.1%)

Sexual life 55.6 ± 34.8 (22.6%) 52.3 ± 33.8 (14.5%) 57.0 ± 35.2 (26.0%)

Public distress 58.2 ± 30.6 (16.1%) 54.6 ± 34.2 (16.7%) 59.6 ± 28.9 (15.9%)

Work function 45.8 ± 29.9 (10.4%) 47.1 ± 31.6 (37.3%) 45.4 ± 29.4 (10.9%)

EAT-26 15.1 ± 10.0 (29.7%) 12.2 ± 8.2 (14.5%) 16.3 ± 10.5 (35.9%)

Table 2: Follow-up changes (mean ± sd).

Dietary therapy alone (n = 72) Pharmacotherapy (n = 35) Bariatric surgery (n = 22)

Total
(n = 72)

Psych.
counselling

(n = 35)

No psych.
counselling

(n = 37)

Total
(n = 35)

Psych.
counselling

(n = 15)

No psych.
counselling

(n = 20)

Total
(n = 22)

Psych.
counselling

(n = 10)

No psych.
counselling

(n = 13)

Weight, kg
−0.74
±1.8a −0.83 ± 1.5 −0.63 ± 2.1 −6.7 ±4.2a −5.3 ± 2.8 −8.8 ±5.1b −20.1

±13.6a −16.1 ± 8.3
−25.7 ±

17.8

HADS

anxiety −2.8 ±4.3a −4.2 ±3.9b −0.3 ± 3.9 −2.6 ±4.4a −4.5. ±4.1b 0.8 ± 2.3 −4.2 ±4.1a −4.3 ± 4.8 −3.8 ± 1.5

Depression −1.4 ± 5.1 −3.1 ±4.3b 1.8 ± 4.8
−2.6
±4.3a,c −4.7 ±3.3b 0.7 ± 3.6

−2.3
±4.4a,d −2.4 ± 4.9 −2.2 ± 3.6

IWQoL

Physical
function

−12.8
±25.6a −15.7 ± 28.1 −7.7 ± 20.3

−26.6
±26.2a,c

−33.3
±23.7b −13.1 ± 26.8

−32.9
±24.7a,d −25.1 ± 23.9

−46.5 ±
21.4

Self esteem
−13.6
±34.9a

−21.2
±32.6b 0.6 ± 35.6

−27.7
±26.7a

−34.7
±24.8b −13.7 ± 25.8

−15.3 ±
39.0

−11.9 ± 46.6
−21.2 ±

22.7

Sexual life
−11.5
±31.3a

−17.9
±33.9b 4.3 ± 33.9

−20.2
±23.6a

−28.3
±21.2b −3.1 ± 19.4

−12.9 ±
40.3

−3.8 ± 41.2
−29.2 ±

37.2

Public
distress

−10.9 ±
37.5

−13.3 ± 36.9 −6.3 ± 39.3
−21.4
±33.3a,c

−32.1
±33.1b −0.2 ± 22.5

−22.7
±27.9a,d −13.9 ± 29.6

−37.8 ±
17.8

Work
function

−3.7 ±
29.7

−7.7 ± 29.8 3.7 ± 29.1
−14.9
±23.8a,c

−22.4
±21.5b 1.8 ± 20.6

−14.3
±30.8d −11.8 ± 35.2

−18.6 ±
23.6

EAT −1.1 ± 9.6 −3.8 ±8.7b 4.4 ± 9.1
−3.9
±10.8a −6.7 ±10.9b 1.5 ± 8.7 −1.4 ± 8.3 −2.9 ± 8.9 2.0 ± 5.9

a= significant change from baseline. (P < .05),
b=significant difference (P < .05) between psychological versus no psychological counselling.
c=P < .05 pharmacotherapy versus dietary therapy alone.
d=P < .05 bariatric surgery versus dietary therapy alone.

assess risk of disordered eating and had mainly been used in
populations of nonobese subjects. Data from the use of this
questionnaire in studies of obese adults suggest that the cut-
off for definition may need to be adjusted and may even need
to be lower. Although our results were obtained from mor-
bidly obese patients attending weight management, results
from the general population suggest that every fourth female
adolescent perceives herself as fat or overweight, regardless of
being normal weight, whilst the number of male adolescents
with the same perception is one-quarter to one-half the

number of females; so our results do not seem unrealistic
[41, 42]. It has been suggested that the stress of perceiving
oneself as overweight may push females to unhealthy eating
behaviours [43]. In contrast, others have suggested that
males under-report disordered eating behaviours as they
are considered to be very specific to the female gender
[44].

Results at follow-up showed improvements in quality of
life, emotional well being, and disordered eating behaviour.
Some patients also achieved significant weight loss; however
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the observational nature of this study precludes us from
correlating weight loss and change in psychosocial status.
A number of other factors may influence these outcomes
in a clinical setting. Some of the patients were offered psy-
chological counselling which may have led to improvements
irrespective of weight loss. In addition patients are provided
with a reasonable amount of care and support through
attending a specialist weight service which also may have
beneficial effects on emotional health.

Although this study has thrown some light on self-
reported psychosocial health in obese patients and changes
after weight loss, the limitations inherent in all observa-
tional studies (noncontrolled, hence prone to confounding)
remain. The study was not significantly powered at follow-up
and therefore might not have detected significant changes in
psychosocial health. Finally psychosocial data were obtained
from self report questionnaires which suffer from limitations
including (i) respondents unwillingness to report behaviours
which may be considered undesirable, (ii) respondents
inability to mentally score their behaviours and feelings
over time, and (iii) self-report questionnaires require good
reading and understanding skills which can be difficult to
ascertain in clinical patients.

In summary, these data suggest that improvements in
psychosocial variables can be seen in patients attending a
weight loss service provided in secondary care. The manage-
ment of any person with a chronic condition results in an
interplay of a multiplicity of factors of which environment,
personnel, and treatment modalities are but a few. Therefore
larger randomised controlled studies are needed to evaluate
the complex relationships between obesity, weight loss, and
psychosocial health.
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