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Abstract

Purpose Engaging in a healthy lifestyle after bariatric surgery is essential to optimize and sustain weight loss in the long
term. There is promising evidence that social support of patients who undergo bariatric surgery plays an important role in
promoting a better quality of life and adherence to the required behavioral changes and medical appointments. This study
sought to investigate: (a) if post-operative patients experience different levels of perceived social support compared to pre-
operative patients; (b) correlations between perceived social support, depression, disordered eating, and weight outcomes;
(c) if social support is a moderator between psychological distress, and disordered eating behavior and weight outcomes.
Methods A group of 65 patients assessed pre-surgery and another group of 65 patients assessed post-surgery (M =26.12;
SD 7.97 months since surgery) responded to a set of self-report measures assessing social support, eating disorder psycho-
pathology, disordered eating, and depression.

Results Greater social support was associated with lower depression, emotional eating, weight and shape concerns, and
greater weight loss in pre- and post-surgery groups. Social support was found to be a moderator between different psychologi-
cal/weight variables but only for the post-surgery group: the relation between depression and eating disorder psychopathology
or weight loss was significant for patients scoring medium to high level is social support; the relation between grazing and
weight regain was significant for patients scoring medium to low levels of social support.

Conclusions The associations found between perceived social support and depression, disordered eating and weight out-
comes highlight the importance of considering and working with the social support network of patients undergoing bariatric
surgery to optimize treatment outcomes.

Level of Evidence Level III: case-control study.

Keywords Bariatric surgery - Social support - Depression - Grazing - Weight and shape concern

Introduction to identify patients with increased risk for poor weight out-

comes. In particular, behavioral aspects gained great atten-

Despite the impressive weight loss experienced by indi-
viduals undergoing bariatric surgery, a variety of patterns
of weight change over the course of 7 years since surgery
have been observed [1]. Research suggests that a subgroup
of patients presents a less accentuated weight loss and that
other patients regain weight starting as soon as at 6 months
post-operatively [1, 2]. In an attempt to explore factors asso-
ciated with the variability of long-term outcomes, the role
of medical and psychosocial factors has been investigated
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tion as the cessation of problematic eating behaviors [3] or
the adherence to follow-up sessions and a healthy diet plan
[4] are thought to optimize weight loss after bariatric sur-
gery. Less explored, however, is the role of social support in
facilitating behavioral change and, consequently, sustained
weight loss.

Different from the objective social support received,
the subjective experience of the perceived social support
seems to be a better predictor of the psychological adjust-
ment. In fact, more than the size of the support network, it
appears that it is the satisfaction with the support received
that best relates to the engagement in adequate coping
strategies and behavioral change [5]. In agreement with
these findings, some authors suggested that satisfaction
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with social support was a positive predictor of both physi-
cal and mental qualities of life in bariatric patients [6]. A
recent study using a focus group suggested that bariatric
surgery patients express the need for frequent, and ade-
quate peer, dietetic and psychological support to optimize
weight and health outcomes [7]. For some patients, the
lack of support resulted in lower satisfaction with treat-
ment [8] and lower quality of life [6, 9]. Social support
can be obtained from different individuals, formats or
platforms. For instance, 84% of bariatric patients report
utilizing online platforms, such as Facebook, to receive
support, share accomplishments and challenges faced with
health care professionals or as a result of weight-biased
comments [10].

The role of social support (from family/peer to online
social support) on weight and behavioral outcomes follow-
ing surgery still presents mixed results in the existing litera-
ture. Only a few studies linked social support with weight
outcomes, with some authors presenting positive trends but
inconclusive findings [11]. For instance, Ray and colleagues
[12] suggested that there is a trend for greater weight loss for
patients with a higher number (> 9) of confidants. However,
these findings were non-significant, similarly to results from
other studies that found no association between the number
of close friends and weight loss [9, 11]. More recently, a
study examining a group of severely obese patients who par-
ticipated in a behavioral weight loss program suggested that
greater social support, compared with other psychological
determinants (e.g., “self-efficacy to initiate diet”, “favorable
expectations about weight loss™), was the only factor associ-
ated with improved weight loss [13].

Family members can be an important source of support or
undesirable interactions. On the one hand, support received
from family members is expected to facilitate engagement
in physical activity [14], and physical activity of patients
and family members seems to be correlated [15]. Of note,
a case study suggested that partnered patients undergoing
bariatric surgery together tend to present similar adherence
to follow-up sessions, and to reach or exceed their weight
loss goals [16]. Ter Braak and colleagues [17] also showed
that perceived social support from significant others to
adhere to both dietary and exercise recommendations is a
good indicator of successful weight loss. On the other hand,
the significant life changes and the new lifestyle that patients
are encouraged to adopt may collide with their spouse’s
habits and family times/routine [18]. Qualitative research
also proposed that the relationship quality tends to decline
after surgery for couples that do not adjust together to the
behavioral modifications required by this treatment [18, 19].
Accordingly, there is evidence that non-married patients are
more likely to adhere to dietary and physical activity rec-
ommendation and to achieve their target weight loss than
married patients [20, 21].
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With the significant changes in the family/life dynamics
experienced after surgery [18, 19], perceived social support
would be expected to be different pre- and post-operatively,
but no study investigated this aspect. Moreover, despite the
potential role of social support in favoring adherence to a
healthier lifestyle and optimizing weight outcomes follow-
ing surgery, to our knowledge, no study has investigated its
association with problematic eating behaviors and psycho-
logical distress. The presence of maladaptive eating episodes
associated with loss of control eating (such as binge eat-
ing, grazing behavior or emotional eating), and high levels
of depression have been linked to poorer weight outcomes
[22-24]. However, no study investigated if increased social
support is related to less disordered eating or psychological
distress. Additionally, the role of different sources of sup-
port (family, friends or significant others) on the psychologi-
cal status of patients or on the endorsement on problematic
eating patterns has not been compared. Finally, family and
social support, in general, have been suggested to improve
weight loss following surgery by helping patients to deal
with psychosocial stressors and dietary changes [11, 15].
Thus, the relationship between psychological distress and
problematic eating or weight outcomes would be expected
to be stronger for patients with lower social support: patients
with high levels of social support under psychological stress
would not engage as much in problematic eating behaviors,
nor would psychological stress have a significant impact on
weight outcomes when social support is high.

Considering these observations and gaps in the litera-
ture of the role of social support in bariatric surgery, the
aims of this study are: (a) to investigate if post-operative
patients experience different levels of perceived social sup-
port compared to pre-operative patients; (b) to investigate
correlations between perceived social support from different
sources (family, friends and significant others) and prob-
lematic eating behaviors, psychological distress (depression)
and weight loss after surgery; (c) and to investigate if social
support is a moderator between psychological distress and
disordered eating behavior, or between psychological/behav-
ioral aspects and weight outcomes.

Methods
Procedure and participants

This cross-sectional study assessed a total of 130 primary
bariatric surgery patients recruited from one main hospital
center in the north of Portugal (n=7 patients, 5% denied
participation after invitation claiming they had no time for
the assessment). The sample included 65 (50%) bariatric
surgery candidates and 65 (50%) post-operative bariatric
patients after 18 months of surgery.
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Bariatric surgery candidates were invited to the study
during their pre-operative appointment and assessed on the
same day. Assessment of post-operative bariatric patients
took place after their follow-up appointment with a profes-
sional of the bariatric surgery’s multidisciplinary team. The
assessment for the study was conducted by two researchers
from the university institution involved with a PhD or MSc
in clinical psychology and specific training in the measures
used. The information collected was confidential and was not
shared with the bariatric team (unless otherwise requested
by the participant). Exclusion criteria included: illiteracy or
not being able to understand/read Portuguese; mental dis-
ability; current pregnancy or breastfeeding. Patients accept-
ing to participate were interviewed by one of the trained
psychologists and responded to a set of self-report measures.

All participants were informed about the aims of the
study and the voluntary nature of their participation. An
informed consent form was signed by those accepting par-
ticipating in our study. Ethical approval was obtained from
the ethical review committees of the university and hospital
involved.

Measures
Clinical interview

Socio-demographic and psychological variables were col-
lected by a trained psychologist during a structured face-to-
face clinical interview that includes questions regarding age,
gender, educational level, marital, employment status, and
type of surgery. Height and weight were extracted from the
medical charts of the previous medical appointment.

Self-report measures

The Portuguese version of the following questionnaires was
used.

Multidimensional Scale of Perceived Social Support
(MSPSS) [5, 25]

This is a 21-item self-report measure designed to assess
perceptions of social support adequacy from three specific
sources: family (e.g., “I can talk to my family about my
problems”), friends (e.g., “I can count on my friends when
something goes wrong”), and significant others (e.g., “There
is someone special in my life who cares about my feelings”).
Items are rated from 1 (“Completely disagree”) to 7 (“Com-
pletely agree”). Cronbach’s o for our sample was 0.911 for
the total score, 0.929 for the family, 0.876 for friends, and
0.968 for significant others’ subscale.

Repetitive eating questionnaire [Rep(eat)-Q] [24]

This is a 15-item self-report measure that assesses a graz-
ing-type eating pattern, i.e., eating repetitively small/modest
amounts of food in an unplanned manner. This questionnaire
generates a total score and two subscales: repetitive eating
(e.g., “I eat “on and off”” all day long without planning it”)
and compulsive grazing (e.g., “I did not want to eat, but felt
that you could not avoid eating.”). Items are rated from 0
(“never”) to 6 (“every day”) in relation to the frequency of
the behavior in the previous 4 weeks. Higher scores indicate
more grazing. Cronbach’s a for our sample was 0.968 for the
total score, 0.937 for the repetitive and 0.946 for the non-
compulsive subscale.

Eating Disorder Examination—Questionnaire V17 (EDE-Q)
[26, 27]

This is a 28-item self-report measure that evaluates eating
disorder psychopathology. It generates a total score and four
subscales: restraint (R; e.g., “(...) trying to limit the amount
of food you eat to influence your shape or weight (...)”),
shape concern (SC; e.g., “How dissatisfied have you been
with your shape?”), weight concern (WC; e.g., “Has your
weight influenced how you think about yourself (...)?”) and
eating concern (EC; e.g., “How concerned have you been
about other people seeing you eat?””). Higher scores reveal
greater eating disorder psychopathology. Cronbach’s « for
our sample was 0.891 for the total score, and 0.760 (R),
0.826 (SC), 0.704 (WC), and 0.724 (EC) for the respective
subscales.

Three-Factor Eating Questionnaire-Revised 21 (TFEQ-R21)
[28, 29]

This is a 21-item measure that assesses three cognitive and
behavioral domains of eating that result on the correspond-
ing three subscales: emotional eating, eating under strong
emotions (EE; e.g., “I start to eat when I feel anxious”),
uncontrolled eating, feelings of loss of control over eating
(UE; e.g., “Sometimes when I start eating, I just can’t seem
to stop.”), and cognitive restraint, intention to restraint eat-
ing (CR; e.g., “I deliberately take small helpings to control
my weight.”). Items are rated from 1 (“Definetily not true”)
to 4 (“Definitely not false’). Higher values indicate greater
problematic eating. Cronbach’s a for our sample was 0.858
for the total score, 0.927 for the EE, 0.905 for the UE, and
0.678 for the CR subscales.

Depression Anxiety Stress Scale (DASS-21-Dep) [30, 31]

The depression scale was used to (12 items) assesses depres-
sive symptomatology over the previous week. Items are
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rated from O (“Did not apply to me at all”’) to 3 (“Applied to
me very much or most of the time”). Higher scores indicate
more depressive symptoms. Cronbach’s a for our sample
was 0.863 for the total score.

Statistics

Differences between pre- and post-surgery scores on the
self-report measures were tested with ¢ test for independent
sample, Mann—Whitney test or chi square depending on the
nature of the distribution of each variable.

Partial correlations were used to correlate scores on social
support with the other self-report measures while control-
ling for the assessment time (pre-/post-surgery). Spearman’s
correlation coefficient was used to correlate social support
with weight outcomes for the post-surgery group: weight
regain (current weight after surgery — lowest weight since
surgery) and the percentage of total weight loss [(weight
pre-surgery — current weight)/weight pre-surgery X 100].
Generalized linear models were conducted to investigate
which of the variables found to be correlated with social
support were significantly and independently correlated in
a single model, and to test its interaction with the pre-/post-
surgery assessment.

Moderation models were tested with the macro PRO-
CESS [32] for SPSS, model 1 bootstrapping of 5000, bias
corrected at the bootstrap confidence interval (CI) method,
95% CI, conditioning as pick-a-point with mean and + 1
standard deviation. Significant interaction terms were exam-
ined by the Johnson—Neyman technique [32]. Social sup-
port was the moderator variable in all models tested. Time
(number of months) elapsed since surgery was inserted as a
co-variable for all models tested with the post-surgery group.
Independent models were tested for patients assessed pre-
and post-surgeries. Post hoc power analyses were calculated
using G*Power3 software [33].

Results

Out of the 130 participants in our study, aged between
20 and 67 years (M =43.70, SD 10.61), 87.7% (n=144)
were women and 12.3% (n=16) were men. The majority
(n=88; 67.6%) was married or living with their partner.
One hundred patients (76.9%) reported having children. A
minority (3.1%; n=4) had not completed any educational
level, 23.1% (n=30) completed primary school, 28.5%
(n=37) completed between primary and high school,
18.5% (n=24) completed high school, and 26.9% (n=35)
attended or completed a college degree or more. About half
of the sample was employed (n=74; 56.9%), 30% (n=39)
was unemployed, and 13.1% (n=17) was retired. The mean
BMI for the pre-surgery group was 44.03 +5.48 and for the
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post-surgery group was 28.64 +5.12. In the post-surgery
group, 36.9% (n=48) of patients underwent sleeve gas-
trectomy and 63.1% (n=82) underwent gastric bypass. The
follow-up time since surgery varied from 18 to 36 months
(M=26.12,SD 7.97).

Perception of social support
before and after bariatric surgery

Table 1 presents the pre- and post-surgery means and stand-
ard deviations of each scale and subscale scores. No sig-
nificant differences were found between the pre- and post-
surgery groups of patients in regard to the perception of
support from friends, family or significant others (Table 1).
However, it is noteworthy that post-surgery scores are lower
than pre-operative scores for all types of social support.
Except for the cognitive restraint subscale (TFEQ-R21_CR),
the post-surgery group presented significant lower scores on
most psychological/behavioral measures (depression, dis-
ordered eating psychopathology, emotional eating, uncon-
trolled eating and graze eating pattern).

Correlations between perceived social support
and psychological aspects

Table 2 presents correlations between the MSPSS (social
support) subscales, the other self-report measures, and
weight outcomes. Partial correlations controlling for the
variable pre/post-surgery showed that the perception of
social support (total score) is significantly and inversely cor-
related with depression (DASS-21_Dep), emotional eating
(TFEQ-R21_EE), and weight and shape concerns (EDE-Q_
WC; EDE-Q_SC). The strongest correlation was found with
depression (r,=0.478). No association was found with the
other TFEQ-R21 and EDE-Q subscales (uncontrolled eating,
cognitive restraint, restraint eating or concerns with food),
nor with the Rep(eat)-Q (grazing).

To control for multiple testing, a GLM model was tested
that included all the variables found to be significantly cor-
related with the MSPSS total score (DASS-21_Dep; TFEQ-
R21_EE; EDE-Q_WC; EDE-Q_SC) and controlling for the
variable pre-/post-surgery. The analysis produced a sig-
nificant model (L.R. y*(7)=33.1, p<0.001) in which only
depression (DASS-21_Dep; Wald y*>=25.74, p <0.0001;
p=-0.054, SE 0.012) and the interaction between depres-
sion and pre/post-surgery (Wald y*=7.33, p <0.001;
p=-—0.033, SE 0.012) were independently and significantly
associated with the perception of social support total score.
The model suggests that higher depression is associated with
significantly less perceived social support and that this rela-
tionship is stronger for the post-surgery group of patients.
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Table 1 Descriptive analyses
of the self-report measures

M(SD)/mean rank (sum of ranks)/ (N/%)

Test statistic

responded at pre- and post-

Pre-surgery

Post-surgery

operative assessments

Employment situation® 63.97 (4158) 67.03 (4357) 2013
Educational level® 71.25 (4631) 59.75 (3884) 1739
Gender: female? 55 (84.6) 59 (90.8) 1.14
Marital status: married” 43 (66.2) 45 (69.2) 0.141
Children: yesb 48 (73.8) 52 (80) 0.693
Age (years)© 43.80 (10.48) 43.60 (10.81) 0.107
Social support

MSPSS_total score® 67.73 (4334.50) 59.14 (3666.50) -1.33
MSPSS_Friends® 69.15 (4494.50) 39.71 (3761.50) —1.46
MSPSS_Family® 65.86 (4281.50) 63.10 (3975.00) —-0.44
MSPSS_Significant Others* 68.38 (4376.50) 60.62 (3879.50) —1.30
Psychological functioning

DASS-21_depression® 4.94 (4.83) 3.03 (3.31) 2.60*
Disordered eating psychopathology/behaviors

TFEQ-R21_UE¢ 2.39 (0.67) 1.66 (0.68) 6.08%*
TFEQ-R21_ CR* 2.65 (0.60) 2.77(0.68) —-1.08
TFEQ-R21_EE¢ 2.54 (0.83) 1.76 (0.79) 5.40%%*
Rep(eat)-Q_ total score® 1.74 (1.39) 0.82 (1.17) 4,02%%#*
EDE-Q_global score® 2.62 (0.90) 1.50 (1.00) 6.62%%*
EDE-Q_R® 1.89 (1.45) 1.30 (1.19) 2.51*
EDE-Q_SC* 3.53(1.25) 2.12 (1.44) 5.94#5%*
EDE-Q_WC¢ 3.73 (1.16) 1.94 (1.55) 7.43%%*
EDE-Q_EC* 1.31(1.13) 0.72 (0.91) 3.27*

Weight outcomes

N(%)/M(SD); min (max)

%TWL -
WR (%) -
WR -

33.34(9.56); —0.96 (52.00)  —
37 (28.5%) -
5.11(3.92); 1 21) -

Significant differences are highlighted in bold

MSPSS Multidimensional Scale of Perceived Social Support, DASS Depression Anxiety Stress Scale, EDE-
QO Eating disorder examination questionnaire, EDE-Q_R restraint scale, EDE-Q_SC shape concern scale,
EDE-Q_WC weight concern scale, EDE-Q_EC eating concern scale, TFEQ-R21_ EE Three-Factor Eating
Questionnaire—emotional eating scale, TFEQ-R21_UE Three-Factor Eating Questionnaire—uncontrolled
eating scale, TFEQ-R21_CR Three-Factor Eating Questionnaire—cognitive restriction scale, Rep(eat)-Q
Repetitive Eating Questionnaire, %TWL percentage of total weight lost, WR (%) percentage of participants
presenting any weight regain (> 1 kg), WR mean weight regain within those who presented any weight

#p <0.05; #p <0.01; #+%p <0.001

*Mann-Whitney test
Chi-square test
°t test

Association between perceived social support
and weight outcomes

Considering the group of patients assessed at post-surgery,
greater perception of social support (specifically support
from family members and significant others) was associ-
ated with higher %TWL. Support from family members
was further associated with less weight regain. However,
correlations with weight outcomes were moderate to weak

(<0.398). Support from friends was not associated with any
weight outcomes (Table 2).

The moderator role of social support: association
with disordered eating psychopathology

We investigated if the perception of social support would

be a moderator in the relationship between psychological
distress (depressive symptoms) and disordered eating-related

@ Springer
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Table 2 (continued)

PTWL

EDE-Q_
EC

EDE-Q_
WC

EDE-Q R EDE-Q_

EDE-Q_
global

Rep(eat)-
Q_total
score

TFEQ-  TFEQ-  TFEQ-

DASS-

_ MSPSS_  MSPSS_  MSPSS_
Family Friends Sig- 21

MSPSS
Total

SC

R21_UE R21_CR R2I_EE

score

depres-
sion

nificant
others

score

—-0.36%%  —0.07 —0.195 0.34%* 0.40%** 0.02 0.23 0.36%* 0.29* 0.25% 0.14 0.32%* 0.16 —0.41*

-0.23

WRP

Significant differences are highlighted in bold

MSPSS Multidimensional Scale of Perceived Social Support, DASS-21 Depression Anxiety Stress Scale, EDE-Q Eating Disorder Examination Questionnaire, EDE-Q_R restraint scale, EDE-Q_

SC shape concern scale, EDE-Q_WC weight concern scale, EDE-Q_EC eating concern scale, TFEQ-R21_EE Three-Factor Eating Questionnaire—emotional eating scale, TFEQ-R21_UE

Three-Factor Eating Questionnaire—uncontrolled eating scale, TFEQ-R21_CR Three-Factor Eating Questionnaire—cognitive restriction scale, Rep(eat)-Q Repetitive Eating Questionnaire,

PTWL Percentage of total weight lost, WR mean weight regain within those who presented any weight

*p<0.05; **p <0.01; ***p <0.001
2Partial correlation coefficient

bSpearman’s Rank coefficient

behaviors/psychopathology. Different moderation models
were tested with the perception of support from friends,
family and significant others as moderators in the relation
between depressive symptoms and the different disordered
eating variables (emotional eating, uncontrolled eating,
cognitive restraint, grazing), and eating disorder psychopa-
thology (EDE-Q). No moderator effect was found for the
pre-surgery group. For the post-surgery group of patients,
perceived support from family and significant others was
significant moderators in the relationship between depres-
sion, weight concern and shape concern subscales. To
simplify our results, we tested a final model in which the
moderator was the mean of the perceived support from
family + significant others, and the dependent variable was
the mean of the weight 4+ shape concern EDE-Q subscales
(combined Cronbach’s a=0.885). This model was signifi-
cant [F(4,58)=3.45, p=.013, R*= 0.22] and is depicted in
Fig. 1. The corresponding statistics are presented in Table 3.
Post hoc power analyses considering R?=0.22, effect
size=0.28; a < 0.05 and 3 predictors resulted in an excellent
power =0.94 for this model. The model showed a significant
interaction effect between depression and perceived support
from family/significant others, suggesting that for low lev-
els of perceived support (<4.81) there is not a significant
relationship between depression and weight/shape concerns,
with rather high values of weight/shape concern regardless
of the depression scores. On the other hand, for medium
to high levels (>4.81) of perceived support, the levels of
depression are associated with the scores of weight/shape
concerns being that the greater the depression scores, the
greater the weight/shape concerns. Generally, these findings
suggest that when perceived support from family/significant
others is high, low levels of depression are associated with
significantly lower levels of weight/shape concerns com-
pared to patients with high levels of depression (Fig. 1).

The moderator role of social support: association
with weight outcomes

We further investigated if the relation between psychologi-
cal/behavioral aspects and weight outcomes would be mod-
erated by the perception of social support. Different models
were tested with each source of perceived social support as a
moderator in the relation between the different psychological
variables assessed and weight outcomes (%TWL and WR).

A significant model [F(4,58)=3.97, p=.006, R*=0.18]
showed that the relation between depressive symptoms and
the %TWL is moderated by the perceived support from
family (see Table 3 for the statistics). Post hoc power anal-
yses considering R>=0.18, effect size =0.22; @ <0.05 and
3 predictors resulted in a very good power =0.88 for this
model. For patients with lower levels of perceived support
from family (<5.6), the %TWL is low independently of
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Fig. 1 Model 1: association
between depressive symptoms
(axis X) and weight/shape con-
cerns (axis Y) in relation to dif-
ferent levels of perceived sup-
port from family and significant
others (Moderator). EDE-Q__
WSC Eating Disorder Examina-
tion Questionnaire_Weight and
Shape Concern Scales, DASS-
21_Dep Depression Anxiety
Stress Scale_Depression Scale,
MSPSS Multidimensional Scale
of Perceived Social Support

4,00+

3,00

2,00+

EDE-Q WSC

1,004

MBPSES_Family
and Significant
Others

——Low
— -Mednum

---- High

0,00 .

the levels of depression. On the other hand, for medium
to high levels of perceived support from family (>5.6),
less depressive symptoms are associated with significantly
greater %TWL compared to patients with high levels of
depression. Generally, these results indicate that the asso-
ciation between depressive symptoms and %TWL is sig-
nificant for patients with medium to high levels of social
support, and the perceived support from family is particu-
larly important and associated with the greater % TWL for
patients with lower levels of depression (Fig. 2).

In regard to weight regain, a significant model
[F(4,57)=11.9, p<.001, R?=0.45] showed that the rela-
tion between grazing behavior and weight regain is mod-
erated by the perceived support from family (see Table 3
for the statistics). Post hoc power analyses considering
R?>=0.45, effect size =0.82; € <0.05 and three predictors
resulted in an excellent power =0.99 for this model. For
patients with high levels (> 4.7) of perceived support from
family, weight regain is low independently of the Rep(eat)-
Q scores. However, for low to medium scores (<4.7) of
perceived support from family, the higher the scores in the
Rep(eat)-Q, the greater the weight regain experienced by
patients. These results suggest that graze eating is associ-
ated with weight regain specifically for patients reporting
low to medium levels of perceived support from family,
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for whom greater grazing is associated with greater weight
regain (Fig. 3).

Discussion

This study sought to bring further evidence for the role of
social support in patients undergoing bariatric surgery and
its association with psychological aspects and weight out-
comes. We should note that both groups were similar on the
relevant socio-demographic variables, but that significant
differences were found between the pre- and post-surgery
groups for the psychological variables expected to be lower
for the post-operative group (depression, disordered eating).
However, perceived social support was not significantly
different in patients assessed at pre- and post-surgery. One
explanation could be that undesirable interactions and chal-
lenges that result in less perceived support after surgery
may steam, to a great extent, from marital relationships [18,
19]. In this study, we have assessed support from family
and significant others in general which might produce dif-
ferent results. The published literature suggests a difference
in perceived support from friends post-operatively con-
sidering that patients frequently report an increase in their
social life after surgery [34]. However, the results showed no
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Satisics Tt the the modes Coclficent_ SE e 4
tested Model 1 X =DASS-21_Depression
Y=EDE-Q_WSC
M =MSPSS_Family and significant others
MSPSS_Family and significant others —0.038 0.166 -0.231 0.818
DASS-21_Depression 0.213 0.079 2.699 0.009
MSPSS_Family and significant oth- 0.061 0.029 2.062 0.044
ers X DASS-21_Depression
FU_time 0.023 0.024 0.962 0.339
Conditional effects
Low 0.125 0.073 1.713 0.092
Median 0.213 0.079 2.699 0.009
High 0.279 0.096 2.894 0.005
Model 2 X =DASS-21_Depression
Y=%TWL
M=MSPSS_Family
MSPSS_Family 1.101 0.879 1.253 0.215
DASS-21-Depression —0.828 0.399 —-2.072 0.043
MSPSS_Family x DASS-21_Depresion —-0.404 0.126 —-3.209 0.002
FU_time -0.174 0.169 —1.021 0.311
CONDITIONAL EFFECTS
Low -0.123 0.332 -0.369 0.713
Median -0.829 0.399 -2.072 0.043
High -1.334 0.505 —2.643 0.010
Model 3 X =Rep(eat)-Q
Y=WR
M=MSPSS_ Family
MSPSS_Family —0.459 0.239 -1.918 0.060
Rep(eat)-Q 1.698 0.409 4.156 0.000
MSPSS_Family X Rep(eat)-Q -0.939 0.349 —2.689 0.009
FU_time 0.227 0.052 4.339 0.000
Conditional effects
Low 3.339 0913 3.657 0.000
Median 1.698 0.409 4.156 0.000
High 0.546 0.379 1.440 0.155

Statistical significant differences are highlighted in bold

DASS-21_Depression Depression Anxiety Stress Scales, EDE-Q_WSC Eating Disorder Examination Ques-
tionnaire_Weight and Shape Concern Scales, Rep(eat)-Q Repetitive Eating Questionnaire, MSPSS Multidi-
mensional Scale of Perceived Social Support, FU_time follow-up time, %TWL percentage of total weight
lost, WR mean weight regain within those who presented any weight

significant difference between patients pre- and post-surgery.
These findings raise the question as to whether the quality
of the new relationships established follows the increase of
new friendships and social life. Notwithstanding, Pereira and
colleagues [6] found that patients report increased satisfac-
tion with social support post-operatively compared to pre-
surgery scores. These finds highlight the fact that perceived
social support seems to be different from the satisfaction
with the support system, and it may be that these two con-
cepts play different roles in the bariatric surgery outcomes.

The psychological variable that showed the strongest
correlation with perceived social post-surgery support was

depression. Our findings indicate that perceived social sup-
port tends to be lower in patients scoring higher in depres-
sion symptoms and that this relation is particularly signifi-
cant for post-surgery patients. Additionally, higher scores on
emotional eating and weight/shape concerns were associated
with lower levels of perceived social support although the
strength of these correlations was moderate to low.
Depressive symptoms and disordered eating behaviors
have been linked with poor weight outcomes [35, 36], and
we sought to investigate if perceived social support would
moderate the relationship between these aspects in a way
that this relationship would be weaker for people with

@ Springer



688 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2020) 25:679-692

Fig.2 Model 2: association
between depressive symptoms
(X-axis) and percentage of total
weight loss (Y-axis) in relation
to different levels of perceived ..
support from family (modera-

40,00

tor). %TWL percentage of total - =

weight lost, DASS-21_Dep
Depression Anxiety Stress

MBSPSS5_Family
——Low
— -Mednum
---- High

Scale_Depression Scale, MSPSS
Multidimensional Scale of
Perceived Social Support

30,00+

% TWL

20,00+

10,00+
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greater social support. In our study, social support was not a
moderator between depression and problematic eating such
as uncontrolled eating, emotional eating, cognitive restraint
or grazing. However, we found a significant moderator effect
for perceived support from family/significant others between
depression and weight/shape concerns in the post-surgery
group. Surprisingly, post-operatively, there was a significant
relationship between depression and weight/shape concerns
for high levels of support: more depressive symptoms are
associated with more shape/weight concerns, but only for
people reporting medium to high levels of perceived support
from family/significant others. It is possible that high levels
of depression and associated compromised functioning (such
as high levels of weight/shape concerns) elicit higher levels
of support from families for a subgroup of post-operative
patients.

On the other hand, for the post-surgery patients, high lev-
els of support seem to have a particularly important role for
individuals with low levels of depressive symptoms, being
associated with the lowest weight/shape concerns. Research
has shown that a subgroup of patients develops important
body image concerns after surgery and the development
of eating disorders has also been reported [37-39]. Some
patients experience an intense (and legitimate) fear of weight
regain [37-40], and frequently, the resulting excessive
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hanging skin after significant weight loss is thought to be
associated with the development of weight/shape concerns,
eating disorder psychopathology and depressive symptoms,
and, ultimately, poor weight outcomes [39]. Thus, promot-
ing adequate support from family and significant others
may have a role in helping patients to deal with the changes
in their body faced post-surgery. Notwithstanding, aspects
suggesting disordered eating psychopathology, such as high
levels of psychological impairment or weight/shape con-
cerns, should be a target of specialized clinical attention in
post-operative patients. Under clinically significant circum-
stances, general social support may have a limited effect.

For the post-surgery group, social support was further
associated with weight outcomes in a way that greater social
support was correlated with both more weight loss and less
weight regain. We investigated if social support would be a
moderator in the relationship between psychological/behav-
ioral aspects and weight outcomes. Our data supported this
assumption showing that lower levels of social support were
associated with less %TWL independently of the depres-
sion levels. On the other hand, for medium to high levels of
social support, there is a significant and positive correlation
between depression and weight loss, in which lower lev-
els of depressive symptoms are associated with the highest
%TWL.
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Fig. 3 Model 3: association

between grazing behavior

(X-axis) and weight regain

(Y-axis) in relation to different 8,001
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Regarding weight regain, only assessed for the post-sur-
gery group, our results point in a different direction. Per-
ceived support from family was found to be a moderator
in the relationship between grazing behavior and weight
regain. Accordingly, weight regain was low for patients with
higher levels of perceived family support, independently of
the scores in graze eating patterns. However, for patients
with medium to low levels of perceived support from fam-
ily, an increase in grazing was significantly associated with
more weight regain. Our results show that the association
between the presence of problematic eating behaviors and
weight regain seems to be of particular concern when per-
ceived support from family is low, and higher levels of per-
ceived support from family may have a buffering effect in
this relation. Previous research suggested that social support
may optimize adherence to healthy behaviors [14, 15, 20]
and these findings suggest that social support may also aid
patients to deal with the tendency to engage in problematic
eating behaviors such as grazing. Unfortunately, we were not
able to establish this relationship to other disordered eating
behaviors such as emotional eating, uncontrolled eating or
cognitive restraint, and future research is needed to produce
further data on this matter.

Importantly, perceived social support from family mem-
bers showed the strongest correlation with weight outcomes,

Medl.b.uu Hilgh
Rep(eat)-Q

only assessed in the post-surgery group, when compared to
other types of social support. Family environment/support,
more than support from friends and significant others, may
establish the grounds for a better adherence to the lifestyle
changes required after surgery. However, the mechanisms
through which family support operates to result in better
weight outcomes are widely unknown and warrant further
investigation. These findings highlight the potential role of
good social support from family members particularly after
surgery. Accordingly, involving family members in the post-
operative appointments, assessing their concerns and strug-
gles with the new lifestyle of the person who received bariat-
ric surgery, and encouraging attitudes that facilitate adaptive
behaviors have been suggested by other authors [15]. Finally,
it is noteworthy that, despite the correlations found between
social support and the other self-report measures for pre- and
post-surgery patients, the moderation role of social support
was only found for the post-surgery group. It might be that
the pre-operative compromise of psychological/behavioral
functioning is a result of several other factors associated
with the condition of severe obesity in which social support
plays a minor role.

The limitations of this study should be considered
when interpreting these findings. First, perceived support
might differ from actual support received or the number of
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supporting members. Thus, despite the non-differences in
perceived social support, actual support received may be
different pre- and post-surgery. Furthermore, the MSPSS is
highly centered in emotional support (e.g., “There is a spe-
cial person in my life who cares about my feelings””) which
may differ from the role of instrumental support (e.g., help
with logistics to maintain a regular eating pattern) or inform-
ative support (e.g., access to information on how to cope
with problematic eating behaviors) in facilitating adjustment
to an adaptive lifestyle. Instrumental and informative sup-
port may vary significantly as patients need to change life
habits and there is a great deal of information communicated
by professionals and other patients (particularly in online
social networks). Second, our study has a cross-sectional
design, and our results may be biased by the fact that we
compared two different groups of patients. Thus, despite the
non-significant differences found in social support between
the two groups of patients, whether perceived social sup-
port changes from pre- to post-surgery is yet to be investi-
gated. Additionally, our sample was mainly constituted by
female participants, and social support may be perceived
differently across genders, for which we should not gener-
alize our results to the male patients. Although no studies
have investigated gender differences in social support in the
bariatric population, studies with college students suggest
that perceived social support in women presents stronger
correlations with depression than in men [5]. Women also
report greater perceived support from friends and signifi-
cant others than men [5]. However, studies with a cohort of
healthy civil servant workers showed that social support may
be protective against weight gain over time, particularly in
men [41]. Thus, studies on gender differences in social sup-
port remain inconclusive, and future research is necessary
to fully explore these differences in the bariatric population.
Finally, the time elapsed after surgery ranged from 18 to
36 months, and a more homogenous sample with follow-up
times of more than 24 months of surgery may be required to
produce stronger associations [1, 2].

Conclusion

Despite the changes in family or social life experienced by
patients after surgery, perceived social support does not
seem to be significantly different between a group of patients
assessed pre-surgery and a group assessed post-surgery. The
significant correlations found between perceived social sup-
port and depression, disordered eating and weight outcomes
highlight the importance of considering and working with
the social support network of patients undergoing bariatric
surgery. Additionally, perceived support from family seems
to play an essential role in explaining variations in weight
loss and weight regain, particularly for patients with high

@ Springer

depressive symptomatology and high graze eating patterns.
Family members may provide the emotional support or the
structure to help patients optimize their weight loss when
depression is low, or to deal with the tendency to engage in
disordered eating patterns. Finally, for high levels of depres-
sion or disordered eating psychopathology, perceived social
support may not be enough to explain these psychological
states and specialized interventions should be available.
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