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Abstract: (1) Background: Patients seeking treatment for obesity and related diseases often contact
general practitioners (GPs) first. The aim of this study was to evaluate GPs’ knowledge about
weight loss surgery (WLS) and potential stereotypes towards obese patients. (2) Methods: For this
prospective cohort study, 204 GPs in the region of the bariatric surgery center at the University
Hospital Aachen were included. The participants filled out a questionnaire comprising general
treatment of obese patients, stigmatization towards obese patients (1–5 points) as well as knowledge
regarding WLS (1–5 points). (3) Results: The mean age of the GPs was 54 years; 41% were female.
Mean score for self-reported knowledge was 3.6 points out of 5. For stigma-related items, the mean
score was 3.3 points out of 5. A total of 60% of the participants recognized bariatric surgery as being
useful. Knowledge about bariatric surgery significantly correlated with the number of referrals to
bariatric surgery centers (p < 0.001). No significant correlation was found between stigma and referral
to surgery (p = 0.057). (4) Conclusions: The more GPs subjectively know about bariatric surgery,
the more often they refer patients to bariatric surgery specialists—regardless of potentially present
stereotypes. Therefore, GPs should be well informed about indications and opportunities of WLS.

Keywords: bariatric surgery; stigmatization; obesity; general practitioners; referral practice; weight
loss surgery

1. Introduction

General practitioners (GPs) are often the first healthcare professionals who obese
patients interact with regarding information about obesity and its treatment [1]. As so-
called “gate keepers” in primary health care, GPs play an important role in referral decisions
concerning their patients’ health [2].

Bariatric surgery is highly effective for long-term weight loss and remission of obesity-
related comorbidities, such as type 2 diabetes [3,4]. Additionally, weight loss surgery
(WLS) is cost-effective regarding long-term weight loss and remission of type 2 diabetes
in comparison with non-surgical interventions [3]. Obese patients undergoing bariatric
surgery have a higher life expectancy than patients who obtain non-surgical weight loss
therapy [5,6].

WLS has proved to be a safe procedure with extremely low morbidity and
mortality [7–9]. Nevertheless, the number of bariatric surgeries performed in Germany is
still low compared with other European countries [10]. Only 10.5 out of 100,000 morbidly
obese patients underwent bariatric surgery in Germany, whereas 114.8 per 100,000 patients
in Sweden and 86.0 out of 100,000 patients in France received a surgical procedure for their
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obesity [11]. One reason could be the low referral rate to bariatric surgery centers, as a
previously conducted study showed that only 18% of participating German physicians
stated that they referred their patients to a surgeon [1]. In comparison, 71% of participating
Swedish primary care physicians stated that they referred patients who met the required
criteria for WLS [12].

A potential cause is the high barrier for WLS by insurance companies as well as the
GPs’ fear of surgical and postoperative complications, which influences the recommending
and referral behaviour of health care professionals [13,14]. Insufficient knowledge about
bariatric surgery might also be related to their referral practice [1]. Additionally, physicians
are sometimes insecure in approaching obese patients concerning WLS. Lack of knowledge
regarding surgical procedures, postoperative care and insurance coverage are the main
reasons not to initiate these conversations [14–16].

Furthermore, stigmatization might affect GPs’ quality of care for obese patients [17].
Obese patients feel discriminated against in the health care environment twice as often as
normal weight patients [18]. For example, more than half of GPs think, “having no will
power” is the main reason for being extremely overweight [1]. Stigmatizing behaviour
towards overweight and obese patients not only leads to discrimination, but also to harmful
effects on their health care [19].

The aim of this study was to determine whether knowledge about WLS and stigma
towards obese patients affect referral behaviour in the region of our bariatric surgery
center. We hypothesized that GPs with more knowledge regarding WLS and holding fewer
stereotypes refer more obese patients to bariatric surgery centers.

2. Materials and Methods

The report of our cross-sectional study followed STROBE Statement [20].

2.1. Participants

The sample consisted of GPs in the region of our bariatric surgery center at the
University Hospital Aachen, Germany. We have used a dataset comprised of GPs settled in
the province of North Rhein Westphalia provided by the Department of General Medicine
of the RWTH Aachen University Hospital. The physicians were selected randomly and
sent the questionnaire and a cover letter in paper form via mail between October 2019
and March 2020. GPs were asked to state their age and gender as well as their height and
weight for the purpose of calculating the GPs’ BMI.

2.2. Questionnaire

The questionnaire was based on the well-established fat phobia scale [21] and a
questionnaire developed by Jung et al. [1]. It consisted of sixteen questions, containing
three sub items: general treatment of obese patients, stereotypes and stigmatization towards
obese patients and knowledge regarding WLS. The answers were measured by a five-point-
scale; one point was given for the worst and five points for the best possible answer
(Supplementary Materials).

2.3. General Treatment of Obese Patients

In this section, participants were asked about their frequency of BMI calculations
(1 = never, 5 = every patient). Additionally, questions concerning confidence in initiating
conversations with obese patients about their disease and confidence in providing advice
if asked by a patient (1 = very insecure, 5 = very confident) were included. They were
also asked about the frequency of providing follow-up care for patients undergoing WLS
(1 = 0 patients, 5 = more than 5).

2.4. Stereotypes and Stigmatization

Stigmatization towards obese patients was assessed using five modified questions
based on the short form of the fat phobia scale [21]. The questions included adjectives
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describing obese people as lazy, having no self-control, unattractive, being self-responsible
for their obesity and being insecure. The participants had to state whether they totally
agreed (1 point) or totally disagreed (5 points) with the statements. A mean score was
calculated of all 5 questions. GPs were also asked whether they agreed with the state-
ment that WLS makes it ‘too easy’ for obese people to lose weight (1 = totally agree,
5 = totally disagree).

2.5. Weight Loss Surgery

The referral behaviour of participating physicians to bariatric surgery centers was anal-
ysed (1 = no patient, 5 = more than five). Furthermore, the participants were asked, whether
they considered WLS as a useful tool for treating obesity (1 = not useful,
5 = very useful).

2.6. Knowledge Regarding WLS

Firstly, the frequency of provided information about the possibility of undergoing
bariatric surgery (1 = no patient, 5 = more than five) was assessed. Secondly, the partici-
pating GPs were asked to state whether they were familiar with the regarded criteria for
undergoing WLS (1 = unfamiliar, 5 = familiar). Questions concerning surgical procedures
such as sleeve gastrectomy and Roux-en Y gastric bypass, as well as the mandatory preop-
erative multimodal weight loss program (1 = no knowledge, 5 = high knowledge) were
posed. Mean scores regarding knowledge about WLS as well as standard deviations have
been calculated using those four subitems.

2.7. Data Analysis

Statistical evaluation was carried out using SPSS 27.0 software (SPSS, Chicago, IL,
USA). Values are presented as mean and standard deviation. Significance was calculated
using the two-sample t-test in case of normal distributions or Mann–Whitney U test. A
two-sided p < 0.05 was considered statistically significant. Correlation was assessed by
Spearman’s correlation coefficient.

3. Results

A total of 651 GPs were contacted, and 204 responded (response rate = 31%). The
participants’ mean age was 54 years (range 28–77 years); 41% of them were female (Table 1).
The mean self-reported BMI of the participating GPs was 24.6 (SD 3.6) kg/m2; 36.8% were
overweight and 5% were obese. A total of 12.3% of the participants did not provide their
weight and height and therefore we could not calculate their BMI.

Table 1. General characteristics of participating GPs.

Mean ± SD Number Percentage [%]

Age 53.8 ± 10.4
<45 years 32 15.7
≥45 years 144 70.6

not answered 28 13.7

Gender
female 83 40.7
male 99 48.5

not answered 22 10.8

BMI 24.6 ± 3.6
<25 kg/m2 104 50.9
≥25 kg/m2 75 36.8

not answered 25 12.3
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3.1. General Treatment of Obese Patients

A total of 38% of the participants stated that they calculate every patient’s BMI,
whereas more than half of the GPs (53%) claimed to only calculate BMI if they found
the patients noticeably overweight. A total of 90% expressed that they subjectively feel
confident in approaching obese patients concerning their health issues and 80% affirmed
that they feel subjectively confident in providing medical advice for obese patients who are
seeking medical guidance. A total of 38% of the participants declared to have provided
follow-up care for at least five patients who underwent WLS. Younger GPs (under 45)
expressed significantly less confidence concerning patient education if contacted by them
(3.90 vs. 4.38; p = 0.009) (Table 2). Male GPs and older participants showed significantly
more provided follow-up care than female and younger GPs (3.59 vs. 3.06; p = 0.014 and
3.49 vs. 2.77; p = 0.007).

Table 2. General treatment of obese patients in context with GPs’ characteristics.

Normal Weight GPs
vs.

Overweight/Obese GPs

Male GPs
vs.

Female GPs

Younger GPs
vs.

Older GPs

How frequently do you calculate your patients’ BMI?

mean score ± SD
3.34 ± 0.8

vs.
3.36 ± 0.8

3.27 ± 0.9
vs.

3.45 ± 0.8

3.31 ± 1.0
vs.

3.39 ± 0.7
p-value 0.992 0.099 0.661

How confident are you in approaching obese patients
concerning their weight and related risks?

mean score ± SD
4.44 ± 0.7

vs.
4.47 ± 0.7

4.45 ± 0.7
vs.

4.46 ± 0.7

4.35 ± 0.8
vs.

4.48 ± 0.7
p-value 0.756 0.947 0.538

How confident are you in educating obese patients
regarding their obesity if they ask you?

mean score ± SD
4.22 ± 0.9

vs.
4.32 ± 0.8

4.30 ± 0.8
vs.

4.24 ± 0.9

3.90 ± 1.0
vs.

4.38 ± 0.8
p-value 0.549 0.783 0.009

How many patients did you provide with follow-up
care after their weight loss surgery?

mean score ± SD
3.20 ± 1.3

vs.
3.58 ± 1.4

3.59 ± 1.4
vs.

3.06 ± 1.2

2.77 ± 1.2
vs.

3.49 ± 1.3
p-value 0.089 0.014 0.007

3.2. Stereotypes and Stigmatization

The mean score for variables concerning stigmatization was 3.3 (SD 0.6), and almost
one-third (32%) of the participants expressed that they find obese people unattractive
(Table 3). A total of 24% of the GPs declared that they hold obese people accountable for
their excessive weight. A total of 13% of the GPs agreed with the statement that it is ‘too
easy’ for obese patients to lose weight with WLS. The question concerning attractiveness of
obese people was answered significantly less stigmatizing by female GPs in comparison
with male participants (3.27 vs. 2.93; p = 0.015). Normal weight GPs did not show higher
stigmatization values than overweight GPs (3.32 vs. 3.37; p = 0.56).
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Table 3. Stereotypes and stigmatization.

Mean ± SD Percentage [%]

Overall 3.3 ± 0.6 100

Obese patients . . .
are lazy 3.8 ± 1.0

disagree (4–5) 53.0
neutral (3) 41.2
agree (1–2) 4.9

not answered 0.9

have no self-control 3.4 ± 0.9
disagree (4–5) 41.2

neutral (3) 46.1
agree (1–2) 11.8

not answered 0.9

are unattractive 3.0 ± 1.0
disagree (4–5) 27.5

neutral (3) 40.2
agree (1–2) 31.8

not answered 0.5

are self-responsible 3.0 ± 0.8
disagree (4–5) 20.1

neutral (3) 55.4
agree (1–2) 24.0

not answered 0.5

have no self confidence 3.2 ± 0.9
disagree (4–5) 33.8

neutral (3) 47.5
agree (1–2) 18.2

not answered 0.5

3.3. WLS and Knowledge Regarding WLS

A total of 60% of the participants agreed with the statement that bariatric surgery
is a useful tool for treating obesity. The mean score for knowledge-related items was
3.6 (SD 0.8) out of 5 (Table 4). More than two-thirds (69%) of the participants informed
at most two obese patients about WLS in the last six months. Two-thirds (65%) of the
GPs stated that they knew the indication for obese patients to undergo WLS and 64%
affirmed that they were familiar with the mandatory preoperative multimodal weight loss
program. Regarding knowledge of surgical procedures, such as Roux-en-Y gastric bypass
and sleeve gastrectomy, 86% claimed to know those procedures. Overweight and obese
participants have educated their patients significantly more frequently on the possibility of
WLS than normal weight GPs (2.69 vs. 2.14; p = 0.003) (Table 5). Older GPs (45 years and
more) expressed significantly more familiarity concerning regarded criteria for undergoing
WLS than younger GPs (3.86 vs. 3.16; p = 0.005). Self-reported knowledge about surgical
procedures was significantly higher among male GPs (4.58 vs. 4.33; p = 0.036). Overall,
overweight and obese GPs showed significantly more knowledge regarding WLS than
normal weight GPs (3.7 vs. 3.4; p = 0.028).



Int. J. Environ. Res. Public Health 2021, 18, 10055 6 of 12

Table 4. Knowledge regarding WLS.

Mean ± SD Percentage [%]

Overall 3.6 ± 0.8 100

Informing patients about WLS in the last 6 months 2.3 ± 1.1
≥5 patients 12.3
3–4 patients 18.1
≤2 patients 69.1

not answered 0.5

Knowledge about criteria for WLS 3.7 ± 1.2
familiar (4–5) 65.2

neutral (3) 15.3
unfamiliar (1–2) 18.6

not answered 0.9

Knowledge about pre- operative multimodal program 3.7 ± 1.1
familiar (4–5) 63.7

neutral (3) 20.2
unfamiliar (1–2) 15.2

not answered 0.9

Knowledge about surgical procedures 4.5 ± 0.8
familiar (4–5) 86.3

neutral (3) 9.8
unfamiliar (1–2) 3.0

not answered 0.9

Table 5. Knowledge regarding WLS in context with GPs’ characteristics.

Normal Weight GPs
vs.

Overweight/Obese GPs

Male GPs
vs.

Female GPs

Younger GPs
vs.

Older GPs

How many patients have you educated on the
possibility of weight loss surgery in the last six months?

mean score ± SD
2.14 ± 1.0

vs.
2.69 ± 1.3

2.43 ± 1.2
vs.

2.27 ± 1.1

2.31 ± 1.2
vs.

2.40 ± 1.2
p-value 0.003 0.367 0.495

Are you familiar with the regarded criteria for
undergoing weight loss surgery?

mean score ± SD
3.64 ± 1.3

vs.
3.85 ± 1.0

3.76 ± 1.2
vs.

3.65 ± 1.2

3.16 ± 1.3
vs.

3.86 ± 1.1
p-value 0.454 0.445 0.005

Are you familiar with the multimodal weight loss
program for treating obese patients?

mean score ± SD
3.68 ± 1.2

vs.
3.85 ± 1.0

3.77 ± 1.1
vs.

3.72 ± 1.2

3.61 ± 1.1
vs.

3.83 ± 1.1
p-value 0.482 0.975 0.286

Do you know surgical procedures such as Roux-en Y
gastric bypass and sleeve gastrectomy?

mean score ± SD
4.41 ± 0.8

vs.
4.59 ± 0.7

4.58 ± 0.7
vs.

4.33 ± 0.9

4.39 ± 0.8
vs.

4.55 ± 0.7
p-value 0.185 0.036 0.305
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3.4. Referral Behavior

A quarter (25%) of the participating GPs had never referred any patient to a bariatric
surgery center. The mean number of previously referred patients was 2.2 (SD 1.1). Knowl-
edge about bariatric surgery significantly correlates with the number of referrals to bariatric
surgery centers (r = 0.55; p < 0.001) (Figure 1). No significant correlation between stigma
and referral to surgery was found (r = 0.135; p = 0.057). Referral of obese patients to
bariatric surgery centers was independent from the GPs’ gender (p = 0.31). Overweight
GPs significantly refer more patients to bariatric surgery centers than GPs with a BMI
under 25 (mean referral rate 2.52 versus 2.11; p = 0.021). Younger GPs (under 45 years) had
significantly lower referral rates than GPs aged 45 and above (1.9 vs. 2.4; p = 0.027).
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4. Discussion

The World Health Organization has defined overweight as a BMI equal to or greater
than 25 kg/m2 and obesity as a BMI equal to or greater than 30 kg/m2 [22]. More than half
of Germany’s population is overweight and almost a quarter is morbidly obese [23]. The
prevalence of obesity is increasing globally and so are related co-morbidities and healthcare
costs [24,25].

As gatekeepers of the German healthcare system, GPs play an important role in
referring patients to specialists [2]. In the case of obesity, specialist treatment comprises
multimodal therapy concepts and WLS. However, one out of four GPs that participated
in this study had never referred any patient to a specialized bariatric surgery center. A
similar result was reported in a study by Jung et al., where one-third of the participating
GPs and internists stated that they rarely recommended WLS [1]. Furthermore, a study
by Foster et al. found that only a quarter of the participating physicians recommended
bariatric surgery for patients who met the criteria [26].

One major obstacle for referral is proper knowledge about obesity and WLS. The
more GPs in our study subjectively knew about WLS the higher was their referral rate,
which is supported by findings of previous studies [1,27]. The mean score for knowledge
(3.6 of 5) indicates an overall moderate self-reported knowledge concerning WLS. Our
findings show that overweight and obese GPs had significantly higher scores concerning
knowledge about WLS than normal weight GPs. A total of 87% of the GPs affirmed to
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know surgical procedures such as Roux-en-Y gastric bypass and sleeve gastrectomy. This
is in line with another study where about 92% GPs stated that they are familiar with these
surgical procedures [28]. Two-thirds of the surveyed GPs stated that they were aware
of indications for WLS, comparable to the findings of a Canadian survey among family
doctors [29].

A second obstacle might be conversation barriers as talking about obesity is a sensitive
issue for both patient and GP. Encouragingly, a vast majority of the participating GPs in our
study stated feeling confident initiating conversations as well as providing advice regarding
treatment methods for obesity. Prior studies have also shown that GPs principally feel
comfortable initiating conversations concerning weight loss treatments [16] and discussing
WLS as a valuable treatment method for obesity [14].

Conversation with obese patients might additionally be hampered by the presence of
stereotypes and stigmatization. For example, a previously conducted survey illustrated,
that German GPs ranked lack of willpower and lack of exercise as one of the main causes
of obesity [30]. Our study revealed the presence of stereotypes towards obese patients
among the GPs with a mean score of 3.3 (out of 5). These findings are consistent with
previously conducted studies, which also indicate that physicians tend to have a rather
negative attitude towards overweight and obese patients [26,31]. As an example, one-third
of the participating GPs in our cohort agreed with the statement, that obese people are
unattractive. Additionally, our results indicate that stigmatization tendencies seem to be
independent of the GPs’ BMI, as normal weight GPs did not show higher stigmatization
values than overweight and obese GPs. Moreover, female participants showed significantly
less stigmatization tendencies concerning attractiveness of obese patients than male physi-
cians. Similar results were reported by Schwenke et al., with one difference to our study as
they also found that older GPs showed less stigmatization towards obese patients [30].

Stigmatization towards obese people leads to physical and psychological distress and
inadequate medical treatment [19,32]. People dealing with stigmatization are more likely
to develop depression, anxiety, negative self-esteem, and body image dissatisfaction [33].
Likewise, a high prevalence of mental health disorders among obese patients has been
reported in several studies [34,35]. Moreover, stigmatization has a negative effect on
exercising motivation and eating habits [36,37]. About one-third of obese patients expressed
that they cannot speak freely about their weight with doctors and 39% thought that doctors
treat average weight patients in a nicer manner than obese patients [38]. Consequently,
these patients tend to avoid or delay medical appointments in fear of facing humiliation
and discrimination regarding their weight [39]. Some studies indicate that physicians pay
patients with a higher BMI less respect, have more negative attitudes towards them, and
show distancing behaviour [40,41].

Interestingly, our results implicate that referral behaviour seems to be independent of
the GPs’ stereotypes of obese patients. GPs with a lower score concerning stigmatization-
related items showed the same referral behaviour as GPs with less stigmatization tenden-
cies. A previous study did not find a correlation between stigma against obese patients
and number of referrals either [1].

However, stigma towards WLS itself is shown to be related to lower referral rates [1].
One-third of the GPs have agreed with the statement describing WLS as a ‘too easy way
out of obesity’ in a previous study [1]. Similar results have been found in our sample,
where 13% of the surveyed GPs concurred with the statement that WLS makes it ‘too easy’
for obese people to lose weight. Additionally, obese and overweight people who have lost
weight through WLS were described as more lazy, less responsible for their weight loss,
and less attractive in comparison with patients who lost their weight through exercise and
diet [42,43]. One possibility to minimize stigmatization towards obese patients undergoing
WLS could be to articulate that they are actively involved in the weight-loss process [44].

Interestingly, the overweight and obese GPs in our study showed higher referral rates
to bariatric surgery centers in comparison with normal weight GPs. Comparable findings
were reported by Balduf et al., implying a more positive attitude towards WLS among GPs
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suffering from similar weight-related symptoms [27]. Furthermore, participating GPs aged
below 45 had significantly lower referral rates than GPs over 45.

Despite the exceptional importance of obesity in our modern society, the rate of GPs
who are screening for obesity by calculating all patients’ BMI is still low [45,46]. In our
study, more than half of the participating GPs stated that they only calculated the BMI of
noticeably overweight patients. These findings are consistent with a study by Critchlow
et al., where only 40% of the GPs calculated the BMI of visibly overweight patients [47].
Screening for obesity by systematic calculation of BMI by GPs might be a simple yet efficient
strategy for referring patients that meet the criteria for WLS to bariatric surgery centers.

Finally, our findings display a small number of patients who have been receiving
follow-up care by their GPs after undergoing WLS. This might be caused by the generally
low number of performed WLS in Germany [10]. However, standardized life-long follow-
up care for all post-operative patients is a crucial pillar for a successful long-term outcome
of WLS. Patients who regularly attend support groups and receive education on changed
dietary requirements are showing a BMI about 10% lower than those who do not receive
follow-up care [48,49]. Reasons for patients not attending follow-up care regularly are
experiencing shame in case of weight regain and having a relationship with their GP which
is not strong enough to discuss present difficulties [50,51]. On the other hand, GPs that do
not experience positive feedback of obese patients after WLS during follow-up visits might
not refer other patients to WLS.

There are some limitations concerning this study that ought to be addressed. We
used a self-report questionnaire for knowledge and stigmatization, which implies a limited
validity and objectivity. Moreover, questions regarding stigmatizing behaviour have been
stated in an offensive manner, which might have led the GPs to answer in a more socially
acceptable way. Nevertheless, the fat phobia scale has been proven to be a very reliable
tool to determine stigmatization tendencies towards obese people [21]. Furthermore, our
sample size is quite small and only GPs in the region of our bariatric surgery center were
included, which could have led to a recruitment bias. However, the size is comparable
to other similar studies and our response rate is higher than in previous studies [1,52].
Additionally, potential bias from the cohort of GPs who did not answer individual questions
(12.3% in our sample regarding weight and height) should be considered. This could be
due to the GPs’ potential excessive weight or underweight which participants might not
want to share. Lastly, a selection bias should be taken into account as GPs with less
knowledge regarding WLS and more stigmatization tendencies might have abstained from
participating in this study.

5. Conclusions

As gatekeepers of the health care system, GPs are often first to interact with obese
patients and therefore play a very important role in detecting obesity and referring obese
patients to bariatric surgery centers. Our data suggests that the more GPs subjectively
know about WLS, the more frequently they refer them to specialized surgical centers.
Furthermore, the rate of systematic BMI calculation by GPs is still low. To decrease the
global burden of disease caused by overweight and obesity, a future focus should be
educational methods for GPs concerning detection and treatment methods of obesity.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ijerph181910055/s1, file: Questionnaire.

Author Contributions: Conceptualization, P.H.A. and M.E.; methodology, M.E.; validation, A.K.
(Andreas Kroh), A.K. (Alexander Koch) and S.M.-T.S.; formal analysis, M.E.; investigation, M.E.; re-
sources, U.P.N. and T.F.U.; data curation, M.E.; writing—original draft preparation, M.E.;
writing—review and editing, P.H.A., N.K. and S.M.-T.S.; visualization, M.E. and P.H.A.; super-
vision, N.K.; project administration, P.H.A. All authors have read and agreed to the published version
of the manuscript.

Funding: This research received no external funding.

https://www.mdpi.com/article/10.3390/ijerph181910055/s1
https://www.mdpi.com/article/10.3390/ijerph181910055/s1


Int. J. Environ. Res. Public Health 2021, 18, 10055 10 of 12

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Ethics Committee of the University of Aachen
(EK 365/19).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data available from author on request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Jung, F.U.; Luck-Sikorski, C.; Konig, H.H.; Riedel-Heller, S.G. Stigma and knowledge as determinants of recommendation and

referral behavior of general practitioners and internists. Obes. Surg. 2016, 26, 2393–2401. [CrossRef] [PubMed]
2. Rosemann, T.; Wensing, M.; Rueter, G.; Szecsenyi, J. Referrals from general practice to consultants in Germany: If the GP is the

initiator, patients’ experiences are more positive. BMC Health Serv. Res. 2006, 6, 5. [CrossRef] [PubMed]
3. Picot, J.; Jones, J.; Colquitt, J.L.; Gospodarevskaya, E.; Loveman, E.; Baxter, L.; Clegg, A.J. The clinical effectiveness and cost-

effectiveness of bariatric (weight loss) surgery for obesity: A systematic review and economic evaluation. Health Technol. Assess.
2009, 13, 215–357. [CrossRef] [PubMed]

4. Rubino, F.; Nathan, D.M.; Eckel, R.H.; Schauer, P.R.; Alberti, K.G.; Zimmet, P.Z.; Del Prato, S.; Ji, L.; Sadikot, S.M.; Herman, W.H.;
et al. Metabolic surgery in the treatment algorithm for type 2 diabetes: A joint statement by international diabetes organizations.
Diabetes Care 2016, 39, 861–877. [CrossRef] [PubMed]

5. Pontiroli, A.E.; Morabito, A. Long-term prevention of mortality in morbid obesity through bariatric surgery. A systematic review
and meta-analysis of trials performed with gastric banding and gastric bypass. Ann. Surg. 2011, 253, 484–487. [CrossRef]

6. Cardoso, L.; Rodrigues, D.; Gomes, L.; Carrilho, F. Short- and long-term mortality after bariatric surgery: A systematic review
and meta-analysis. Diabetes Obes. Metab. 2017, 19, 1223–1232. [CrossRef] [PubMed]

7. Sundbom, M.; Naslund, E.; Vidarsson, B.; Thorell, A.; Ottoson, J. Low overall mortality during 10 years of bariatric surgery:
Nationwide study on 63,469 procedures from the Scandinavian Obesity Registry. Surg. Obes. Relat. Dis. 2020, 16, 65–70. [CrossRef]

8. Singh, S.; Hourneaux de Moura, D.T.; Khan, A.; Bilal, M.; Ryan, M.B.; Thompson, C.C. Safety and efficacy of endoscopic sleeve
gastroplasty worldwide for treatment of obesity: A systematic review and meta-analysis. Surg. Obes. Relat. Dis. 2020, 16, 340–351.
[CrossRef]

9. Surve, A.; Rao, R.; Cottam, D.; Rao, A.; Ide, L.; Cottam, S.; Horsley, B. Early outcomes of primary SADI-S: An Australian
experience. Obes. Surg. 2020, 30, 1429–1436. [CrossRef]

10. Angrisani, L.; Santonicola, A.; Iovino, P.; Ramos, A.; Shikora, S.; Kow, L. Bariatric Surgery Survey 2018: Similarities and disparities
among the 5 IFSO chapters. Obes. Surg. 2021, 31, 1937–1948. [CrossRef]

11. Stroh, C. Bariatrische Chirurgie: Magenbypass Bevorzugte Operation. 2016. Available online: https://www.aerzteblatt.de/
archiv/179375/Bariatrische-Chirurgie-Magenbypass-bevorzugte-Operation (accessed on 26 July 2021).

12. Memarian, E.; Carrasco, D.; Thulesius, H.; Calling, S. Primary care physicians’ knowledge, attitudes and concerns about bariatric
surgery and the association with referral patterns: A Swedish survey study. BMC Endocr. Disord. 2021, 21, 62. [CrossRef]

13. Stolberg, C.R.; Hepp, N.; Juhl, A.J.A.; Deepti, D.C.; Juhl, C.B. Primary care physician decision making regarding referral for
bariatric surgery: A national survey. Surg. Obes. Relat. Dis. 2017, 13, 807–813. [CrossRef]

14. Tork, S.; Meister, K.M.; Uebele, A.L.; Hussain, L.R.; Kelley, S.R.; Kerlakian, G.M.; Tymitz, K.M. Factors Influencing primary care
physicians’ referral for bariatric surgery. JSLS 2015, 19, e2015.00046. [CrossRef] [PubMed]

15. Funk, L.M.; Jolles, S.A.; Greenberg, C.C.; Schwarze, M.L.; Safdar, N.; McVay, M.A.; Whittle, J.C.; Maciejewski, M.L.; Voils, C.I.
Primary care physician decision making regarding severe obesity treatment and bariatric surgery: A qualitative study. Surg. Obes.
Relat. Dis. 2016, 12, 893–901. [CrossRef]

16. Lopez, E.K.H.; Helm, M.C.; Gould, J.C.; Lak, K.L. Primary care providers’ attitudes and knowledge of bariatric surgery. Surg.
Endosc. 2020, 34, 2273–2278. [CrossRef]

17. Phelan, S.M.; Burgess, D.J.; Yeazel, M.W.; Hellerstedt, W.L.; Griffin, J.M.; van Ryn, M. Impact of weight bias and stigma on quality
of care and outcomes for patients with obesity. Obes. Rev. 2015, 16, 319–326. [CrossRef]

18. Hansson, L.M.; Naslund, E.; Rasmussen, F. Perceived discrimination among men and women with normal weight and obesity. A
population-based study from Sweden. Scand. J. Public Health 2010, 38, 587–596. [CrossRef] [PubMed]

19. Rubino, F.; Puhl, R.M.; Cummings, D.E.; Eckel, R.H.; Ryan, D.H.; Mechanick, J.I.; Nadglowski, J.; Ramos Salas, X.; Schauer, P.R.;
Twenefour, D.; et al. Joint international consensus statement for ending stigma of obesity. Nat. Med. 2020, 26, 485–497. [CrossRef]

20. von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gotzsche, P.C.; Vandenbroucke, J.P. STROBE Initiative. The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement: Guidelines for reporting observational studies. J. Clin.
Epidemiol. 2008, 61, 344–349. [CrossRef]

21. Bacon, J.G.; Scheltema, K.E.; Robinson, B.E. Fat phobia scale revisited: The short form. Int. J. Obes. Relat. Metab. Disord. 2001, 25,
252–257. [CrossRef] [PubMed]

22. W.H.O. Obesity and Overweight. 2021. Available online: https://www.who.int/news-room/fact-sheets/detail/obesity-and-
overweight (accessed on 17 August 2021).

http://doi.org/10.1007/s11695-016-2104-5
http://www.ncbi.nlm.nih.gov/pubmed/26886930
http://doi.org/10.1186/1472-6963-6-5
http://www.ncbi.nlm.nih.gov/pubmed/16423299
http://doi.org/10.3310/hta13410
http://www.ncbi.nlm.nih.gov/pubmed/19726018
http://doi.org/10.2337/dc16-0236
http://www.ncbi.nlm.nih.gov/pubmed/27222544
http://doi.org/10.1097/SLA.0b013e31820d98cb
http://doi.org/10.1111/dom.12922
http://www.ncbi.nlm.nih.gov/pubmed/28244626
http://doi.org/10.1016/j.soard.2019.10.012
http://doi.org/10.1016/j.soard.2019.11.012
http://doi.org/10.1007/s11695-019-04312-6
http://doi.org/10.1007/s11695-020-05207-7
https://www.aerzteblatt.de/archiv/179375/Bariatrische-Chirurgie-Magenbypass-bevorzugte-Operation
https://www.aerzteblatt.de/archiv/179375/Bariatrische-Chirurgie-Magenbypass-bevorzugte-Operation
http://doi.org/10.1186/s12902-021-00723-8
http://doi.org/10.1016/j.soard.2017.02.002
http://doi.org/10.4293/JSLS.2015.00046
http://www.ncbi.nlm.nih.gov/pubmed/26390524
http://doi.org/10.1016/j.soard.2015.11.028
http://doi.org/10.1007/s00464-019-07018-z
http://doi.org/10.1111/obr.12266
http://doi.org/10.1177/1403494810372266
http://www.ncbi.nlm.nih.gov/pubmed/20529966
http://doi.org/10.1038/s41591-020-0803-x
http://doi.org/10.1016/j.jclinepi.2007.11.008
http://doi.org/10.1038/sj.ijo.0801537
http://www.ncbi.nlm.nih.gov/pubmed/11410828
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight


Int. J. Environ. Res. Public Health 2021, 18, 10055 11 of 12

23. Statistisches Bundesamt. Mikrozensus-Körpermaße der Bevölkerung 2017. 2018. Available online: https://de.statista.com/
statistik/daten/studie/256599/umfrage/bmi--anteil-der-uebergewichtigen-in-deutschland-nach-bundeslaendern/ (accessed
on 6 April 2021).

24. Ng, M.; Fleming, T.; Robinson, M.; Thomson, B.; Graetz, N.; Margono, C.; Mullany, E.C.; Biryukov, S.; Abbafati, C.; Abera, S.F.;
et al. Global, regional, and national prevalence of overweight and obesity in children and adults during 1980–2013: A systematic
analysis for the Global Burden of Disease Study 2013. Lancet 2014, 384, 766–781. [CrossRef]

25. Withrow, D.; Alter, D.A. The economic burden of obesity worldwide: A systematic review of the direct costs of obesity. Obes. Rev.
2011, 12, 131–141. [CrossRef]

26. Foster, G.D.; Wadden, T.A.; Makris, A.P.; Davidson, D.; Sanderson, R.S.; Allison, D.B.; Kessler, A. Primary care physicians’
attitudes about obesity and its treatment. Obes. Res. 2003, 11, 1168–1177. [CrossRef] [PubMed]

27. Balduf, L.M.; Farrell, T.M. Attitudes, beliefs, and referral patterns of PCPs to bariatric surgeons. J. Surg. Res. 2008, 144, 49–58.
[CrossRef] [PubMed]

28. Martini, F.; Lazzati, A.; Fritsch, S.; Liagre, A.; Iannelli, A.; Paolino, L. General practitioners and bariatric surgery in France: Are
they ready to face the challenge? Obes. Surg. 2018, 28, 1754–1759. [CrossRef] [PubMed]

29. Auspitz, M.; Cleghorn, M.C.; Azin, A.; Sockalingam, S.; Quereshy, F.A.; Okrainec, A.; Jackson, T.D. Knowledge and perception
of bariatric surgery among primary care physicians: A survey of family doctors in Ontario. Obes. Surg. 2016, 26, 2022–2028.
[CrossRef] [PubMed]

30. Schwenke, M.; Luppa, M.; Pabst, A.; Welzel, F.D.; Lobner, M.; Luck-Sikorski, C.; Kersting, A.; Bluher, M.; Riedel-Heller, S.G.
Attitudes and treatment practice of general practitioners towards patients with obesity in primary care. BMC Fam. Pract. 2020,
21, 169. [CrossRef]

31. Sikorski, C.; Luppa, M.; Brahler, E.; Konig, H.H.; Riedel-Heller, S.G. Obese children, adults and senior citizens in the eyes of the
general public: Results of a representative study on stigma and causation of obesity. PLoS ONE 2012, 7, e46924. [CrossRef]

32. Brewis, A.; Sturtz Sreetharan, C.; Wutich, A. Obesity stigma as a globalizing health challenge. Glob. Health 2018, 14, 20. [CrossRef]
[PubMed]

33. Wu, Y.K.; Berry, D.C. Impact of weight stigma on physiological and psychological health outcomes for overweight and obese
adults: A systematic review. J. Adv. Nurs. 2018, 74, 1030–1042. [CrossRef]

34. Alizai, P.H.; Akkerman, M.K.; Kaemmer, D.; Ulmer, F.; Klink, C.D.; Ernst, S.; Mathiak, K.; Neumann, U.P.; Perlitz, V. Presurgical
assessment of bariatric patients with the Patient Health Questionnaire (PHQ)—A screening of the prevalence of psychosocial
comorbidity. Health Qual. Life Outcomes 2015, 13, 80. [CrossRef]

35. Romain, A.J.; Marleau, J.; Baillot, A. Association between physical multimorbidity, body mass index and mental health/disorders
in a representative sample of people with obesity. J. Epidemiol. Community Health 2019, 73, 874–880. [CrossRef]

36. Vartanian, L.R.; Novak, S.A. Internalized societal attitudes moderate the impact of weight stigma on avoidance of exercise.
Obesity 2011, 19, 757–762. [CrossRef] [PubMed]

37. Neumark-Sztainer, D.; Falkner, N.; Story, M.; Perry, C.; Hannan, P.J.; Mulert, S. Weight-teasing among adolescents: Correlations
with weight status and disordered eating behaviors. Int. J. Obes. Relat. Metab. Disord. 2002, 26, 123–131. [CrossRef] [PubMed]

38. Wadden, T.A.; Anderson, D.A.; Foster, G.D.; Bennett, A.; Steinberg, C.; Sarwer, D.B. Obese women’s perceptions of their
physicians’ weight management attitudes and practices. Arch. Fam. Med. 2000, 9, 854–860. [CrossRef] [PubMed]

39. Drury, C.A.; Louis, M. Exploring the association between body weight, stigma of obesity, and health care avoidance. J. Am. Acad.
Nurse Pract. 2002, 14, 554–561. [CrossRef] [PubMed]

40. Hebl, M.R.; Xu, J. Weighing the care: Physicians’ reactions to the size of a patient. Int. J. Obes. Relat. Metab. Disord. 2001, 25,
1246–1252. [CrossRef]

41. Huizinga, M.M.; Cooper, L.A.; Bleich, S.N.; Clark, J.M.; Beach, M.C. Physician respect for patients with obesity. J. Gen. Intern.
Med. 2009, 24, 1236–1239. [CrossRef]

42. Vartanian, L.R.; Fardouly, J. The stigma of obesity surgery: Negative evaluations based on weight loss history. Obes. Surg. 2013,
23, 1545–1550. [CrossRef]

43. Mattingly, B.A.; Stambush, M.A.; Hill, A.E. Shedding the pounds but not the stigma: Negative attributions as a function of a
Target’s method of weight loss. J. Appl. Biobehav. Res. 2009, 14, 128–144. [CrossRef]

44. Jung, F.U.; Luck-Sikorski, C.; Stroh, C.; Riedel-Heller, S.G. Zuweisungsverhalten der Hausärzte bei Patienten mit Adipositas.
Chirurg 2018, 89, 577–582. [CrossRef]

45. Salinas, G.D.; Glauser, T.A.; Williamson, J.C.; Rao, G.; Abdolrasulnia, M. Primary care physician attitudes and practice patterns in
the management of obese adults: Results from a national survey. Postgrad. Med. 2011, 123, 214–219. [CrossRef]

46. Ma, J.; Xiao, L.; Stafford, R.S. Underdiagnosis of obesity in adults in US outpatient settings. Arch. Intern. Med. 2009, 169, 313–314.
[CrossRef]

47. Critchlow, N.; Rosenberg, G.; Rumgay, H.; Petty, R.; Vohra, J. Weight assessment and the provision of weight management advice
in primary care: A cross-sectional survey of self-reported practice among general practitioners and practice nurses in the United
Kingdom. BMC Fam. Pract. 2020, 21, 111. [CrossRef]

48. Busetto, L.; Dicker, D.; Azran, C.; Batterham, R.L.; Farpour-Lambert, N.; Fried, M.; Hjelmesaeth, J.; Kinzl, J.; Leitner, D.R.;
Makaronidis, J.M.; et al. Practical recommendations of the obesity management task force of the european association for the
study of obesity for the post-bariatric surgery medical management. Obes. Facts 2017, 10, 597–632. [CrossRef] [PubMed]

https://de.statista.com/statistik/daten/studie/256599/umfrage/bmi--anteil-der-uebergewichtigen-in-deutschland-nach-bundeslaendern/
https://de.statista.com/statistik/daten/studie/256599/umfrage/bmi--anteil-der-uebergewichtigen-in-deutschland-nach-bundeslaendern/
http://doi.org/10.1016/S0140-6736(14)60460-8
http://doi.org/10.1111/j.1467-789X.2009.00712.x
http://doi.org/10.1038/oby.2003.161
http://www.ncbi.nlm.nih.gov/pubmed/14569041
http://doi.org/10.1016/j.jss.2007.01.038
http://www.ncbi.nlm.nih.gov/pubmed/17632126
http://doi.org/10.1007/s11695-017-3090-y
http://www.ncbi.nlm.nih.gov/pubmed/29308535
http://doi.org/10.1007/s11695-016-2055-x
http://www.ncbi.nlm.nih.gov/pubmed/26780362
http://doi.org/10.1186/s12875-020-01239-1
http://doi.org/10.1371/journal.pone.0046924
http://doi.org/10.1186/s12992-018-0337-x
http://www.ncbi.nlm.nih.gov/pubmed/29439728
http://doi.org/10.1111/jan.13511
http://doi.org/10.1186/s12955-015-0278-5
http://doi.org/10.1136/jech-2018-211497
http://doi.org/10.1038/oby.2010.234
http://www.ncbi.nlm.nih.gov/pubmed/20948515
http://doi.org/10.1038/sj.ijo.0801853
http://www.ncbi.nlm.nih.gov/pubmed/11791157
http://doi.org/10.1001/archfami.9.9.854
http://www.ncbi.nlm.nih.gov/pubmed/11031392
http://doi.org/10.1111/j.1745-7599.2002.tb00089.x
http://www.ncbi.nlm.nih.gov/pubmed/12567923
http://doi.org/10.1038/sj.ijo.0801681
http://doi.org/10.1007/s11606-009-1104-8
http://doi.org/10.1007/s11695-013-0918-y
http://doi.org/10.1111/j.1751-9861.2009.00045.x
http://doi.org/10.1007/s00104-018-0616-3
http://doi.org/10.3810/pgm.2011.09.2477
http://doi.org/10.1001/archinternmed.2008.582
http://doi.org/10.1186/s12875-020-01184-z
http://doi.org/10.1159/000481825
http://www.ncbi.nlm.nih.gov/pubmed/29207379


Int. J. Environ. Res. Public Health 2021, 18, 10055 12 of 12

49. Fried, M.; Yumuk, V.; Oppert, J.M.; Scopinaro, N.; Torres, A.J.; Weiner, R.; Yashkov, Y.; Fruhbeck, G. Interdisciplinary European
Guidelines on metabolic and bariatric surgery. Obes. Facts 2013, 6, 449–468. [CrossRef]

50. Moroshko, I.; Brennan, L.; Warren, N.; Brown, W.; O’Brien, P. Patients’ perspectives on laparoscopic adjustable gastric banding
(LAGB) aftercare attendance: Qualitative assessment. Obes. Surg. 2014, 24, 266–275. [CrossRef]

51. Parretti, H.M.; Hughes, C.A.; Jones, L.L. ‘The rollercoaster of follow-up care’ after bariatric surgery: A rapid review and qualitative
synthesis. Obes. Rev. 2019, 20, 88–107. [CrossRef] [PubMed]

52. Perlman, S.E.; Reinhold, R.B.; Nadzam, G.S. How do family practitioners perceive surgery for the morbidly obese? Surg. Obes.
Relat. Dis. 2007, 3, 428–433. [CrossRef] [PubMed]

http://doi.org/10.1159/000355480
http://doi.org/10.1007/s11695-013-1086-9
http://doi.org/10.1111/obr.12764
http://www.ncbi.nlm.nih.gov/pubmed/30345630
http://doi.org/10.1016/j.soard.2006.10.015
http://www.ncbi.nlm.nih.gov/pubmed/17442622

	Introduction 
	Materials and Methods 
	Participants 
	Questionnaire 
	General Treatment of Obese Patients 
	Stereotypes and Stigmatization 
	Weight Loss Surgery 
	Knowledge Regarding WLS 
	Data Analysis 

	Results 
	General Treatment of Obese Patients 
	Stereotypes and Stigmatization 
	WLS and Knowledge Regarding WLS 
	Referral Behavior 

	Discussion 
	Conclusions 
	References

