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ABSTRACT

Background: Although the data on eating behavior after bariatric
surgery are substantial, data on “intuitive eating” are lacking.
Objective: The aim of this study was to evaluate the link between
intuitive eating and weight loss after bariatric surgery.

Methods: This cross-sectional study used a self-administered ques-
tionnaire freely available on social networks and targeted women
who had undergone bariatric surgery. Intuitive eating was evaluated
with the Intuitive Eating Scale-2 (IES-2). The 3 questionnaire
subscores (Eating for Physical Rather than Emotional Reasons,
Reliance on Hunger and Satiety Cues, and Unconditional Permission
to Eat) were also analyzed. The relation between IES-2 scores and the
relative variation in body mass index [BMI (in kg/m?)] was assessed
with linear regression models. Adjusted B (Baq;) and standardized
(Bi) were reported.

Results: We analyzed the responses of 401 women with a mean
age of 39 £ 11 y, a mean preoperative BMI of 45.5 + 7.9, and
a mean current BMI of 30.5 £ 7. The mean relative BMI loss
was 32.7 & 12.9%, and the mean IES-2 score was 3.3 £ 0.6.
The total IES-2 score was associated with the relative BMI loss,
with ~2.6% BMI loss for each 1-point increase in the IES-2 score
—0.12] after adjusting for elapsed time since surgery and type
of surgery. Eating for Physical Rather than Emotional Reasons
was the subscore most strongly associated with BMI change after
adjustment [Pag = 0.002; Bag = —2.08 (95% CI: —3.37, 0.79);
/325}3 = —0.14].

Conclusions: This study highlights a significant association between
intuitive eating and BMI decrease after bariatric surgery. Further-
more, eating behaviors changed with increasing time since surgery.
An intuitive nutritional approach may be complementary with
bariatric surgery in the postoperative phase, which should prompt
complementary prospective studies to evaluate the effectiveness of
therapeutic education programs centered on intuitive eating in the
postoperative period. ~ Am J Clin Nutr 2019;00:1-6.

Keywords: bariatric surgery, intuitive eating, weight loss, obesity,
Intuitive Eating Scale-2

Introduction

The rise in the prevalence of obesity and overweight during
the past several decades has become a worrisome problem in
many countries (1-3). WHO has reported that worldwide obesity
prevalence doubled from 1980 to 2014 (1), with 39% of today’s
adults being overweight and 13% being obese. The continuing
rise in obesity (4) has prompted the development of management
strategies to better prevent and control comorbidities (5—7) and
reduce mortality (8—10). Obesity management currently revolves
around nutritional, pharmaceutical, and surgical treatments, in
addition to global patient support. Nutritional management has
been revolutionized in the past few years, with changes made
to the classic restrictive diets (11) and an orientation toward
more behavioral therapies centered on intuitive eating (12—15).
Intuitive eating is an adaptive eating style characterized by eating
in response to physiological cues (hunger and satiety) rather than
emotional cues and by not forbidding certain foods, as seen in
cognitive restraint (16). The main advantage of this intuitive
therapy is its adaptability to the patient-specific physiological
or pathological characteristics that have accumulated during
life, without the adverse metabolic and psychological effects
of restrictive diets. Bariatric surgery, however, is recommended
as the last option for patients suffering from severe obesity
after failure of medical care (17, 18). Nevertheless, in the
latter case, nutritional management remains essential in both the
preoperative and postoperative phases. The benefits of bariatric
surgery have been well described in terms of weight loss (19, 20),
improved comorbidities, and decreased mortality (21). However,
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although data on eating behavior after bariatric surgery are
available, to our knowledge no data on intuitive eating have been
reported.

Therefore, the objective of this study was to evaluate the link
between intuitive eating and weight loss after bariatric surgery,
with the relative variation in BMI (in kg/m?) as the primary
outcome and excess weight loss (22) as the secondary outcome.

Methods

Study design and participants

We designed a cross-sectional study that was carried out
between May and September 2016 using an anonymous self-
administered questionnaire with free access circulating on
French-speaking social networks, especially discussion groups
dedicated to bariatric surgery. These groups are not physician
supervised, and women comprise the majority of participants, as
previously reported (23). The prevalence of women is in large
part due to the fact that >86% of the people who benefit from
bariatric surgery in France are women (24), but it was also
because men show less of a tendency to be present in such groups.
We therefore limited our study to individuals who claimed to
be women and aimed the questionnaire at all women who had
undergone bariatric surgery, whatever the time since surgery. The
volunteer women could access the questionnaire by clicking on
a direct link after reading a clear explanation of the study. No
financial compensation was proposed. According to French law
(Law 88-1138 relative to Biomedical Research of 20 December
1988 modified on 9 August 2004), this noninterventional study
did not require approval by an ethics committee or informed
signed consent from patients (CPP Sud-Méditerranée 1: RO-
2016/40).

Data collected in the questionnaire included declared anthro-
pometric parameters such as weight (preoperative and current)
and height. The Intuitive Eating Scale-2 (IES-2) is a validated
3-subscale tool that measures the degree of adherence to
intuitive eating principles. We used the French-validated version
of the IES-2 (25, 26), which demonstrated adequate internal
consistency and test-retest reliability. Construct validity was
confirmed by the significant associations between intuitive eating
and psychological and eating-related variables. Intuitive eating
was negatively associated with eating disorder symptomatology
and food and weight preoccupation, and it was positively
associated with body esteem and well-being. The French IES-
2 was also able to discriminate between genders and BMI
categories (26). This 18-item questionnaire evaluates intuitive
eating overall and in its 3 components: Eating for Physical Rather
than Emotional Reasons, Reliance on Hunger and Satiety Cues,
and Unconditional Permission to Eat. The total score and each
of the 3 subscores can range from 1 to 5, with higher scores
indicating higher levels of intuitive eating, corresponding to
more positive behavior. Weight loss after bariatric surgery was
assessed using the relative BMI variation, which was the primary
outcome and calculated using the formula 100 x (preoperative
BMI - current BMI)/preoperative BMI. BMIs were calculated
from the patients’ declared weights. Excess weight loss was
the secondary outcome. The surgical results were evaluated
according to the Reinhold classification (22), which considers a
<25% loss of excess weight as failure, between 25% and 50%

as moderate success, and >50% as success. Data regarding year
and type of surgery [adjustable gastric banding (AGB) and sleeve
gastrectomy (SG) or gastric bypass (GB)] were also collected.

Statistical analysis

We obtained an overall description of the sample by relating
the associated numbers and frequencies for the categorical
variables and the mean £ SD or median with the interquartile
range (25th and 75th percentiles) and the minimum and
maximum values (min—max) for the continuous variables. The
responses to the IES-2 were analyzed following the model
proposed by the authors of the baseline study (13): We described
the total IES-2 score and the 3 subscores of our population
according to the quartiles of the IES-2 score from the general
population (13). Relations between outcomes and associated
variables were investigated using parametric or nonparametric
tests as appropriate. The impact of diet as assessed by the IES-
2 on the relative variation in BMI was determined by linear
regression analysis. We used a backward selection of covariates
that were clinically relevant and significantly associated in the
univariate analysis with an «-to-enter and an «-to-exit set at 0.15
and 0.05, respectively. Adjusted B (Baqj) were reported with their
95% Cls and their standardized S (ﬂing). Our model used the 3
IES-2 subscores instead of the total score. The same approach
was used to assess the relative variation in excess weight loss.
Missing data were not replaced. SAS software (version 9.4; SAS
Institute) was used for statistical analysis.

Results

Description of the population

A total of 401 women answered the questionnaire (Supple-
mental Figure 1). Their characteristics are shown in Table 1.
Mean age was 39 £ 11 y, with a mean preoperative BMI of
45.5 £ 7.9 and a mean current BMI of 30.5 &£ 7.5. Mean weight
loss was 76.0% =+ 30.3% of excess weight, and mean relative
BMI loss was 32.7% =+ 12.9%. Regarding the surgical procedure,
57.1% had undergone AGB (6.8%) or SG (50.3%), whereas
42.9% had undergone GB. Surgery had been performed within
6 mo of responding to the study questionnaire in 19.7% of the
cases, 618 mo in 32.4%, 18-66 mo in 39.2%, and >66 mo in
8.7%.

In terms of excess weight loss, surgery was considered
successful in 81.5% of the cases, moderately successful in 13.3%,
and failed in 5.1%, with no obvious relation with excess weight
before surgery (P = 0.15). Characteristics of the participants
according to the type of surgery are shown in Supplemental
Table 1. As expected, median relative loss of excess weight
was greater in the GB group compared with the AGB/SG
group [—86.2% (25th percentile; 75th percentile: —103.9; —68.9)
and —73.9% (25th percentile; 75th percentile: —97.4; —50.3),
respectively, P < 0.001]. The majority of the participants (95.0%)
with a failed surgery were in the AGB/SG group. In addition,
89.7% of the patients in the GB group were considered to have
had successful surgery compared with 75.5% in the AGB/SG
group (P < 0.001).

The IES-2 was fully completed by 379 (94.5%) participants.
The mean total score was 3.3 £ 0.6. The distribution of



TABLE 1 Characteristics of the women in the study

Characteristic n Mean + SD [min-max] or n (%)
Obesity onset, y 394 17.5 £ 10.3 [0.0-57.0]
Preoperative BMI, kg/m? 394 455 £ 7.9[31.9-103.8]
Excess weight before surgery, kg 394 55.7 £ 22.1[18.8-225.2]
Profession, n (%) 384

Working 292 (76.0)

Student 9(2.3)

Unemployed 71 (18.5)

Retired 12 (3.1)
Age,y 395 39.4 £ 10.6 [20.0-70.0]
BMI, kg/m? 398 30.5 £ 7.5[18.4-81.0]
Current excess weight, kg 398 14.8 £ 20.1 [—19.8-145.2]
Relative change in BMI, % 393 —32.7 &£ 129 [-71.7-5.2]
Relative change in excess weight, % 393 —76.0 &+ 30.3 [—149.6-12.2]
Surgical procedure, 1 (%) 396

Adjustable gastric banding 27 (6.8)

Gastric bypass 170 (42.9)

Sleeve gastrectomy 199 (50.3)
Time since bariatric procedure, n (%) 401

0-6 mo 79 (19.7)

6-18 mo 130 (32.4)

18-66 mo 157 (39.2)

>66 mo 35 (8.7)
Surgical results, n (%) 390

Failure 20 (5.1)

Moderate success 52 (13.3)

Success 318 (81.5)

participants according to the quartiles of the IES-2 score
used in the baseline study was similar to that of the general
population (Table 2). The total IES-2 score was not influenced
by age (P = 0.47) or weight status (P = 0.21) at the time
of the study. Median subscores for Eating for Physical Rather
than Emotional Reasons, Reliance on Hunger and Satiety
Cues, and Unconditional Permission to Eat were 3.7 (25th
percentile; 75th percentile: 2.5; 3.9), 3.7 (25th percentile; 75th
percentile: 3.2; 4.2), and 2.8 (25th percentile; 75th percentile:
2.3;3.5), respectively. Correlations between total IES-2 score and

subscores are presented in Figure 1. Eating for Physical Rather
than Emotional Reasons was the subscore most associated with
the total IES-2 score (r = 0.82).

BMI change and IES-2 scores

The association between the total IES-2 score and the
relative change in BMI was significant, with a relative BMI
loss of ~2.6% for each 1-point increase in the IES-2 score
(Pagy = 0.007; Bagy = —2.57; ,Bigjp = —0.12) after adjusting

TABLE 2 Subscore of IES-2 and characteristics of participants according to the quartiles of IES-2 adapted from NutriNet Santé (n = 379) (13)!

QlNutriNet» 7 =79
(20.8%)

Q2NutriNet, 7 = 116
(30.6%)

Q4NutriNet, 7 = 93
(24.5%) P

Q3NutriNet, 7 = 91
(24.0%)

IES-2 score, median [min—max|]

Total score 2.56 [1.72-2.78]

3.06 [2.83-3.28]

3.5[3.33-3.67] 4.06 [3.72-4.83]

Score: Eating for Physical Rather than 2.25[1.13-4.13] 2.88 [1.50-4.50] 3.50 [2.38-5.00] 4.13 [2.88-5.00] <0.0012
Emotional Reasons

Score: Reliance on Hunger and Satiety Cues 3.00 [1.00-4.33] 3.67 [1.50-5.00] 4.00 [2.67-5.00] 4.17 [3.00-5.00] <0.0012

Score: Unconditional Permission to Eat 2.50 [1.00-5.00] 2.50 [1.00-5.00] 2.75 [1.00-5.00] 3.75 [2.00-5.00] <0.0012
Characteristics

Age, y (mean £ SD) 38.8 +£9.8 39.7 £ 104 39.5+10.6 37.6 +£10.3 0.47%

BMI, kg/m? (mean + SD) 31.6 £ 8.6 30.1 £ 6.4 31.7+8.7 28.8 + 6.1 0.07%
Weight status, n (%)

BMI <25 18 (22.8) 23 (20.0) 20 (22.2) 32 (34.8) 0.213

BMI 25-30 22(27.9) 41 (35.7) 26 (28.9) 25(27.2)

BMI >30 39 (49.4) 51 (44.4) 44 (49.9) 35 (38.0)

IES-2, Intuitive Eating Scale-2.
2Wilcoxon—Mann-Whitney test.
3Chi-square test.



IES2 Total Score

Eating for physical
rather than
emotional reasons

Reliance on hunger
and satiety cues

Unconditional
permission to eat

0.8

0.6

0.4

0.2

FIGURE 1 Spearman correlations between IES-2 total score and subscores. IES-2, Intuitive Eating Scale-2.

for elapsed time since surgery and type of surgery (Table 3).
When we replaced the total IES-2 score by the 3 subscores
in the multivariate model, only Eating for Physical Rather
than Emotional Reasons remained significantly associated with
relative BMI change [Pagj = 0.002; Bagj = —2.08 (95% CI:
—3.37, 0.79); ,Bigjp = —0.14] after adjusting for elapsed time
since surgery and type of surgery (data not shown).

These positive associations were also noted for excess weight
loss, with a relative excess weight loss of ~6.95% for each 1-
point increase in the IES-2 score (Pagj = 0.003; Bagj = —6.95;
Bii = —0.14) (Supplemental Table 2) and 4.61% for a 1-
point increase in Eating for Physical Rather than Emotional
Reasons [Pag; = 0.004; Bagj = —4.61 (95% CI: —7.72, —1.49);

/ng = —0.13, data not shown].

Furthermore, the total score and the Eating for Physical
Rather than Emotional Reasons subscore were significantly
lower in patients in the AGB/SG group compared with the GB

TABLE 3 Factors associated with the relative variation in BMI (n = 368)!

group (P = 0.001 and P = 0.002, respectively; Table 4). The
subscores were also significantly different according to elapsed
time since surgery (all P < 0.006). The total IES-2 score did
not significantly change with time elapsed since surgery, whereas
the Unconditional Permission to Eat subscore increased and the
Eating for Physical Rather than Emotional Reasons subscore
decreased with elapsed time since surgery (Table 4).

Discussion

Our study showed that more intuitive eating behavior,
particularly eating for physical more than emotional reasons,
was related to a greater relative BMI loss after bariatric
surgery. Indeed, we found that a 1-point increase in the IES-
2 score was associated with a relative BMI loss of ~2.6%
after adjusting for elapsed time since surgery and type of
surgery. In addition, our study showed that eating behaviors

Univariate model

Multivariable model

Factor Bcrude (95% CI) BELD, Pcrude Badgj (95% CI) ﬂing Padj

IES-2 total score —1.88 (—4.12,0.36) —0.09 0.103 —2.57 (—4.44, —0.70) —0.12 0.007

Duration since surgery <0.001 <0.001
6-18 vs. 0—6 mo — 18.06 (—21.20, —14.92) —0.66 <0.001 —17.94 (-21.01, —14.88) —0.66 <0.001
18-66 vs. 0—6 mo —18.98 (—22.04, —15.93) —-0.72 <0.001 — 18.95 (—21.98, —15.92) —0.72 <0.001
> 66 vs. 0-6 mo —16.66 (—21.25, —12.07) —0.35 <0.001 —16.63 (—21.13, —12.14) —0.35 <0.001

Surgical procedure <0.001 0.002
AGB and SG vs. GB 5.46 (2.84, 8.07) 0.21 3.54 (1.33,5.76) 0.14

Age, y 0.09 (—0.04, 0.22) 0.07 0.174

STD

1AGB, adjustable gastric banding; GB, gastric bypass; IES-2, Intuitive Eating Scale-2; SG, sleeve gastrectomy; Bagj, adjusted B8; B Adj standardized

adjusted B; ﬂnguDde, standardized crude ﬁ;PAdj, adjusted P value; Pcrygde, crude P value.

jumoq



TABLE 4 Crude association of IES-2 score/subscores with time since bariatric surgery and surgical procedure!

IES-2 subscore: Eating for Physical
Rather than Emotional Reasons

IES-2 total score

IES-2 subscore: Unconditional
Permission to Eat

IES-2 subscore: Reliance on
Hunger and Satiety Cues

Time since surgery
0-6 mo
6—18 mo
18-66 mo
>66 mo
Surgical procedure
AGB and SG
GB

P =0.065>
3.39(3.17-3.78)
3.39 (2.94-3.78)
3.11 (2.83-3.56)
3.28 (2.78-3.61)

P =0.0012
3.19 (2.78-3.56)
3.42 (2.94-3.83)

P =0.0023
3.50 (3.00-4.00)
3.25(2.50-3.88)
3.00 (2.38-3.75)
3.13(2.63-3.88)

P =0.0023
3.13 (2.50-3.75)
3.38 (2.63-4.00)

P <0.001°
3.83 (3.50-4.33)
4.00 (3.334.33)
3.50 (3.17-4.00)
3.67 (2.33-4.17)

P =0.208°
3.67 (3.17-4.17)
3.83 (3.33-4.17)

P = 0.006°
2.50 (2.00-3.25)
2.75 (2.25-3.50)
3.00 (2.50-3.75)
3.50 (2.50-4.00)

P=0.1643
2.75 (2.25-3.50)
3.00 (2.25-3.75)

!'Values are median (first quartile — third quartile). P values indicate whether the IES-2 score or subscores significantly differ according to the different
times since surgery and the surgical procedures. AGB, adjustable gastric banding; IES-2, Intuitive Eating Scale-2; GB, gastric bypass; SG, sleeve gastrectomy.

2Student’s 7 test.
3Wilcoxon-Mann—Whitney test.

changed with increasing time from surgery, notably with an
increase in the Unconditional Permission to Eat subscore in
association with a decrease in the Eating for Physical Rather
than Emotional Reasons subscore and a nonlinear decrease in
the Reliance on Hunger and Satiety Cues subscore. This increase
in emotional eating with lengthening time from surgery suggests
that nutritional behavior is improved soon after surgery but that
the changes are not maintained over time. We also showed that
eating behavior differed with the surgical procedure, with more
intuitive and less emotional eating after GB compared with
AGB/SG.

No data are available regarding intuitive eating after bariatric
surgery. However, Camilleri et al.’s (13) study of the general
French population showed an inverse correlation between this
way of eating, as evaluated by the IES-2 score, and weight
status, with the strength of this association being greater in
women than in men (13, 15). The findings seem to suggest that
intuitive eating might be relevant for obesity prevention and
treatment. Mindfulness-based interventions based on behavioral
eating therapy (mindful eating, intuitive eating, meditation, etc.)
have been shown to improve well-being and reduce emotional
eating after bariatric surgery. However, their impact on weight
loss after bariatric surgery (27) remains unknown due to patient
difficulties in adhering to regular follow-up, which is nevertheless
essential.

The mean weight loss in our study appears to be higher
than that observed in most studies (20). This might be due
to the self-selection of our participants: it is likely that they
were interested in participating because their surgery had been
successful and they were thus more willing to share their
experiences in discussion groups. However, the intuitive eating
scores of our population were comparable to those of the general
female population, with a similar mean total score (3.3 = 0.6) and
a comparable distribution (13).

Numerous studies have highlighted various parameters con-
cerning diet after bariatric surgery, such as daily calorie intake,
taste preferences (28-30), quality of life (31, 32), and the
evolution of eating disorders (33, 34). No studies, however, have
evaluated the intuitive component of diet after bariatric surgery.
One of the main risks of bariatric surgery is weight regain, usually
observed between years 2 and 10 after surgery (20), because it
disrupts the benefit-risk balance of the therapeutic procedure.

Our study revealed changes in eating behavior in the 18- to 66-
mo period that may contribute to weight regain, notably indicated
by the decrease in the subscores for Reliance on Hunger and
Satiety Cues and Eating for Physical Rather than Emotional
Reasons. Therefore, behavioral eating should perhaps be taken
into consideration to improve the long-term bariatric surgery
effect on weight loss.

In addition, the questionnaire was distributed through social
networks, and we were thus able to obtain responses from
throughout France. Also, because it was anonymous, the parti-
cipants probably felt more freedom to be honest in completing it.

This study has several limitations. First, our results are only
valid for women who have benefited from bariatric procedures.
In addition, using an online questionnaire available on social
networks may have resulted in the self-selection of the youngest
individuals. However, the mean age of our population was
similar to that of the population that benefits from bariatric
surgery in France (39.4 compared with 40.1 y, respectively)
(24). Furthermore, posting the questionnaire in discussion groups
may have selected those individuals specifically searching
for nutritional advice. Moreover, all data were self-reported,
including sex identification and presurgical and current weight
values, and this may have been an important limitation of our
work. This study used a short questionnaire and was designed to
provide a preliminary overview of intuitive eating after bariatric
surgery. As such, other dimensions of eating behavior, such
as emotional eating or restrictive eating, were not explored.
Because data on food intake and physical activity were not
collected, we also could not conclude whether weight loss was
linked to “more intuitive” diets; healthier, less energetic diets;
or increased physical activity. Last, we were not able to evaluate
the mechanical restriction by residual gastric volume, and we did
not investigate the mechanisms through which the 3 procedures
might have affected eating behavior.

In conclusion, this is the first study to explore the intuitive
component of eating behavior after bariatric surgery. We
observed an association between an intuitive eating style and
greater loss of excess weight. This finding should prompt
complementary prospective studies to evaluate the effectiveness
of therapeutic education programs centered on behavioral
therapies and intuitive eating in the postoperative period. In
this way, medical care and surgical care, which have long been



dichotomized in obesity treatment, may finally be viewed as
complementary in cases of recourse to bariatric surgery, at least
in postoperative phases.
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