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Abstract

Background: Obesity prevalence is increasing globally. Bariatric surgery is an effective treatment for severe and
complex obesity resulting in significant and sustained weight loss. In Sweden, most bariatric surgery patients are
referred by primary care physicians. We aimed to explore barriers for physicians to refer patients with severe and
complex obesity for bariatric surgery.

Methods: A questionnaire survey was in 2019 emailed to 1100 primary care physicians in the Skdne and Kronoberg
regions in south Sweden. The survey focused on referral patterns, knowledge and attitudes towards bariatric
surgery and concerns about postoperative complications. We created different statistical indices for referral patterns,
knowledge, attitudes and concerns about bariatric surgery. To analyze the correlation between these indices, we
did Spearman’s correlations and regression analyses.

Results: Of 1100 email respondents, we received 157 (14%) completed surveys. Among 157 physician respondents,
73% answered that they had good knowledge about the referral criteria for bariatric surgery, whereas 55 and 60%
answered correctly to two items on criteria for bariatric surgery. A majority of respondents (84%) stated that their
patients initiated referral to bariatric surgery. Half of the respondents had concerns about postoperative medical
and surgical complications, but another half had a positive attitude to bariatric surgery as a treatment for obesity
comorbidities. AlImost half of the respondents (44%) answered that they needed to learn more about bariatric
surgery.

We found significant positive correlations between high knowledge and referral patterns (r=0.292, p < 0.001) and
positive attitudes (r=0.235, p < 0.001) respectively. We found significant reverse correlations between concerns and
referral patterns (r=—0.355, p < 0.001) and between positive attitudes and concerns (r=—0.294, p < 0.001). In
logistic regression high levels of concerns explained low willingness to refer for bariatric surgery (Odds Ratio 0.2,
95% confidence interval 0.1-0.7).
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Conclusion: According to this Swedish survey among primary care physicians, high levels of concerns about
bariatric surgery among physicians seemed to be a barrier to refer patients with severe and complex obesity for
bariatric surgery. Since high knowledge about obesity and bariatric surgery correlated negatively to concerns and
positively to favorable attitudes to bariatric surgery, more knowledge about obesity and bariatric surgery is warranted.

Keywords: Obesity, Bariatric surgery, Survey study, Primary care physician, Knowledge, Referral, Attitudes

Background

The prevalence of obesity is increasing globally, and half
of the population aged 16—84 years in Sweden was over-
weight or obese in 2018 [1]. Body mass index (BMI) is
used to define overweight (BMI 25-29.99 kg/m?®) and
obesity (BMI > 30 kg/m?) in adults. According to WHO,
BMI > 40 kg/m? is classified as obesity class III, in this
article defined as severe and complex obesity.

An increased BMI is a risk factor for several comor-
bidities such as diabetes type 2, obstructive sleep apnea,
cardiovascular diseases, infertility in women, several
types of cancer and depression [2-7]. Obesity is strongly
associated with higher mortality, decreased quality of life
and higher costs for the health care system and society
[7] due to higher rates of absenteeism, productivity loss
and premature mortality [8].

Bariatric surgery has shown positive effects on morbidity
and mortality in individuals with severe and complex
obesity and is an effective treatment resulting in signifi-
cant and sustained weight loss [9-11]. Bariatric surgery is
also considered cost effective for society due to decreased
costs related to obesity-related comorbidities [9, 12, 13].

According to Swedish national guidelines, individuals
who do not lose weight by nonsurgical obesity treatment
and have a BMI > 40 kg/m” or a BMI > 35 kg/m” in addition
to a major obesity-related comorbidity, are eligible for bar-
iatric surgery paid for by public health care [14].

Although severe and complex obesity is equally com-
mon among men and women in Sweden [14], the majority
(75%) of those who undergo bariatric surgery in Sweden
are women [14—17]. According to a global report from 51
countries the proportion of female patients undergoing
bariatric surgery 2014—2018 was 73.7% [18]. This indicates
that many men who are eligible for bariatric surgery do
not receive this treatment.

In 2007 an obesity task force was created on behalf of
the Swedish National Board of Health, the Swedish
Municipalities & Counties and the Swedish Medical
Association [14]. The obesity task force estimated that
there was a medical indication for between 10,000 and
15,000 obesity surgeries annually. In 2006, approximately
1500 operations were performed and in 2008 almost
3300 bariatric procedures were performed in Sweden,
[14]. Since 2012, approximately 7000 surgeries were per-
formed annually [19]. This indicates that the number of

bariatric procedures is considerably lower than the po-
tential need based on present indications. In the USA
only < 1% of US adults with severe and complex obesity
undergo bariatric surgery annually [20].

Considering the relatively small proportion of eligible
patients that undergo bariatric surgery, it is important to
understand barriers to the treatment. In a systematic re-
view it was seen that both patients and referring physi-
cians had considerable concerns about the outcomes and
safety of bariatric surgery, and the physicians acknowl-
edged that they had limited knowledge about obesity
treatment alternatives [21]. A Danish survey, showed that
Danish primary care physicians had a high degree of re-
luctance towards bariatric surgery as a treatment option
for obesity due to fear of postoperative medical and surgi-
cal complications [22].

In Sweden, the majority of patients are referred to bar-
iatric surgery by primary care physicians. The results of
a survey from USA showed that the probability that pri-
mary care patients would seriously consider bariatric
surgery was five times higher if their physicians recom-
mended bariatric surgery [23]. However only 20% of the
patients in that study reported that they were recom-
mended bariatric surgery by their primary care
physician.

Our primary aim of the current study was to assess re-
ferral patterns, knowledge, attitudes and concerns about
bariatric surgery for patients with obesity among pri-
mary care physicians through an electronic question-
naire. Our secondary aim was to explore potential
barriers for referral of patients to bariatric surgery by in-
vestigating possible correlations between the physicians’
knowledge, attitudes and concerns about bariatric sur-
gery, and if these factors might influence the suggested
referral patterns. Our hypothesis was that low knowledge
about obesity and bariatric surgery in primary care phy-
sicians might correlate to negative attitudes or concerns,
which consequently would be associated with less refer-
ral for bariatric surgery for patients with severe and
complex obesity.

Methods

An electronic questionnaire survey was in 2019 emailed
to all primary care physicians with potentially available
email addresses in Skane and Kronoberg regions in



Memarian et al. BMC Endocrine Disorders (2021) 21:62

south Sweden. We chose Skane and Kronoberg regions
since the authors worked in these two regions and had ac-
cess to primary care physicians’ email addresses. Skéne is
Sweden’s third most populated region and Kronoberg rep-
resents a 2% cross section of Sweden both regarding
population demographics and surface area. We had access
to the email addresses through the regional councils.

The potential participants were informed briefly about
obesity, the purpose of the study and that their partici-
pation was voluntary and that responses were collected
anonymously and could not be traced back to any of the
participants. They were also informed that they could
terminate their participation at any time. A survey re-
sponse by the physicians was considered as a consent to
participate. According to Swedish legislation, application
to the Ethical Review Authority (EPM) was not required,
as the survey was anonymous and did not contain what
the EPM considers as sensitive data.

We designed the electronic questionnaire by taking
the following steps:

e We, the authors, discussed barriers affecting
physicians’ decision making to refer potential
patients to bariatric surgery. The discussion was
based on our own experiences and those from other
primary care colleagues.

e We searched the literature for other questionnaire
surveys that had one or more items of interest for
our study and found four studies [22, 24—26]. Items
of interest were chosen, and additional items were
created. The items focused on referral patterns
(e. g. whether it is primarily the physician or the
patient who suggests referral to bariatric
surgery), knowledge (e. g. BMI criteria for
referral and medical effects of bariatric surgery)
and attitudes towards bariatric surgery (e. g.
having bad experiences about bariatric surgery
and overall impressions about bariatric surgery)
and concerns about postoperative complications
(e. g. adverse consequences of surgery). Most of
the items were graded on a 5-point Likert scale
- 1 =strongly disagree; 2 = disagree; 3 = neither
agree nor disagree; 4 = agree; 5 = strongly agree
and 6 = do not know.

e We translated items from other questionnaire
surveys from English to Swedish and from
Swedish back to English consecutively by two
independent researchers to ensure that the
meaning of the items did not alter after the
translation.

e We invited 20 primary care physicians to answer
and give comments on the first version of the survey
in order to assess the content and the face validity of
the survey.
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e We altered the survey based on the comments,
which were found to be applicable to the purpose of
the study.

e The final version of the questionnaire contained 59
items and was created electronically in REDCap®, a
web application for handling electronic
questionnaires.

e In order to check if the survey link worked properly,
we sent the survey to the authors and a sample of
10 email addresses of colleagues at our clinic. This
sample of 10 emaila ddresses were not included in
the final mail list used for collecting the survey data.

The final version of the questionnaire was electronically
sent out to all physicians, with available email addresses,
working in primary care in Skane and Kronoberg regions
in south Sweden. The survey was sent out the first time in
July 2019. We send out two reminders, one in August and
one in October 2019. The total duration of the study was
4 months.

The questionnaire contained demographic information
such as age, gender, years of experience, and medical
specialization.

Data were analyzed and estimated by descriptive statis-
tics and regression analyses. We developed indices for
items regarding referral patterns (items 7-10), know-
ledge (items 23-41), attitudes (items 47, 51, 53) and
concerns (items 42-46) about bariatric surgery. A de-
tailed description of how the indices were developed is
presented in Additional file 1: Appendix 1. A brief de-
scription of the process is as follows: Most of the items
were coded in accordance with a Likert scale, except for
a few items (e. g. items 9, 23, 53) that were coded re-
versely. For example, higher scores for items about will-
ingness to refer patients generated a higher index score
for referral patterns etc. The English version of the ques-
tionnaire is attached as Additional file 2: Appendix 2.
Spearman’s correlations and regression analyses were
used to assess the associations between the scores of the
indices. The SPSS statistics program Data Editor, version
25, was used and p<0.05 was considered statistically
significant.

Results

Demographic data

The questionnaire survey was emailed to 1100 primary
care physicians in Skane and Kronoberg regions and 157
responded (14%). A total of 11 questionnaires were not
complete and had internal missing answers for 1-4
items. Of the 157 respondents, 41% (n = 65) were male
and 58% (n =91) female (1 missing). Most of the respon-
dents (1 =105, 67%) claimed to be specialists in general
practice and 53 of them answered that they had worked
more than ten years in primary care. Most of the
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respondents (n =120, 77%) worked in public primary
care and 23% (n=36) worked in private primary care,
see Table 1.

Referral pattern

Most of the physicians (n =111, 71%) stated that they
agreed or strongly agreed to referring patients to bariat-
ric surgery if patients met the required national referral
criteria. Only 7% (n = 11) of physicians actively suggested
bariatric surgery to patients with obesity (item 10)
whereas 84% (n = 132) answered that it is most often the
patients that request referral to bariatric surgery (item 9),
see Fig. 1.

More than half (n =89, 57%) of the physicians stated
that they predominantly referred women for bariatric
surgery. Many physicians (n =63, 40%) suggested that
the gender difference was explained by women request-
ing referral for surgery more often than men.

More than half of the physicians (n = 89, 57%) met 1-
2 patients per month that could be a candidate for
bariatric surgery and 64% (n = 100) had referred 1-5 pa-
tients for bariatric surgery in the last five years. How-
ever, 11% (n=17) answered that they had not referred
anyone for bariatric surgery during the last five years
(item 21).

More than half of the physicians (n = 94, 60%) had re-
fused to refer patients to bariatric surgery despite the pa-
tient’s wish, whereas 29% (n = 45) had never denied a

Table 1 Demographic data for the respondents
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patient a referral. Most of the physicians (7 =94, 60%)
had denied referral for bariatric surgery due to non-
eligibility for bariatric surgery, 25% (n=39) had de-
nied referral due to uncertainty if the patient could
follow the postoperative advices, and 19% (n =30) had
denied referral due to patients’ cognitive problems
(item 57).

Knowledge about obesity and bariatric surgery

A majority of respondents (73%, n=115) agreed or
strongly agreed to having good knowledge about the re-
ferral criteria for bariatric surgery, whereas 55% (n = 86)
and 60% (n = 94) answered correctly to the two items on
BMI criteria for bariatric surgery (items 35 and 36).

Most respondents (n =141, 90%) agreed or strongly
agreed that bariatric surgery had positive effects on type
2 diabetes, obstructive sleep apnea (n = 138, 88%), hyper-
tension (n =129, 82%) and joint pain (n=118,75%) see
Fig. 2.

While more than half of the physicians (n = 85, 54%)
stated that diet and exercise are effective methods for
sustained weight loss in patients with severe and com-
plex obesity, only 25% (1 = 39) stated that they agreed or
strongly agreed that bariatric surgery is the only effective
treatment for sustained weight loss in patients with se-
vere and complex obesity (item 24). In response to the
item about mortality associated to bariatric surgery, 57%

Men Women Total
Number of participants 65 (41%) 91 (58%) 157 (100%)
Gender (missing=1)
Age
Age < 35 year 7 (11%) 14 (15%) 21 (13%)
Age 35-49 year 23 (35%) 47 (51%) 70 (45%)
Age > 49 year 35 (54%) 31 (34%) 66 (42%)
Speciality (missing=1)
Specialist in general practice 41 (63%) 64 (70%) 105 (67%)
Primary care physician without speciality in general medicine 23 (35%) 28 (30%) 51 (33%)
Speciality experience (n = 109)
Worked as a specialist in general practice 0-5 year 13 (20%) 19 (21%) 32 (20,5%)
Worked as a specialist in general practice 6-10 year 7 (11%) 17 (19%) 24 (15,5%)
Worked as a specialist in general practice > 10 year 25 (38%) 28 (32%) 53 (50%)
Full-time/part-time (missing = 3)
Working full-time 41 (63%) 36 (40%) 77 (50%)
Working part-time 22 (34%) 55 (60%) 77 (50%)
Public/private clinic (missing=1)
Public primary care 48 (74%) 72 (79%) 120 (77%)
Private primary care 17 (26%) 19 (21%) 36 (23%)
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7. | refer patients for bariatric surgery if they fulfil the criteria for bariatric surgery. 18%

8. 1 often suggest referral for bariatric surgery to a patient, who meets criteria for
bariatric surgery, even if | see the patient due to another illness.

9. It is usually the patients themselves, who bring up the question of bariatric surgery. 11% 5%

10. It is usually | who suggest a referral for bariatric surgery.

B Strongly agree/agree W Neither agree nor disagree B Strongly disagree/disagree

Fig. 1 Referral patterns for bariatric surgery according to a survey to 157 Swedish primary care physicians (items 7-10). Values are displayed as
percentages and numbers
A

e N
25. Diabetes mellitus type Il 90% 1% 8% 19
26. Hypertension 82% 4% 13% 19
27. Hyperlipidaemia* 65% 11% 18% 6%
28. Sleep apnea 88% 3% 8% 19
29. Gastroesophageal reflux disease (GERD 62% 8% AV m

31. Polycystic ovary syndrome (PCOS) 43% 18% 17% 22%
32. Female infertility 57% 8% 18% 17%
33. Joint pain** 75% 5% 14% m

B Strongly agree/agree | Strongly disagree/disagree m Neither agree nor disagree m Do not know

Fig. 2 Knowledge about positive effects of bariatric surgery for nine different presented health conditions according to a survey to 157 Swedish
primary care physicians (items 25-33). * = Missing =1, ** = Missing =2. Values are displayed as percentages
.
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(n =89) answered correctly that perioperative mortality
is < 1% (item 40).

Nearly half of the physicians (=69, 44%) indicated
that they needed more education about obesity and
bariatric surgery. Most of the physicians (n =93, 59%)
stated that they felt competent to discuss bariatric
surgery as an alternative treatment for their patients
with severe and complex obesity and 63% (n=99) felt
competent to take care of patients after bariatric sur-
gery (items 49 and 50).

Attitudes and concerns about bariatric surgery

Nearly half of the physicians (n =75, 48%) had a positive
attitude to bariatric surgery as a treatment for obesity re-
lated disease. According to 46% (n=72) of the physi-
cians the advantages of bariatric surgery outweigh the
risks (item 51).

When respondents were asked if they were confident
to prescribe non-surgical treatment for weight manage-
ment among patients with severe and complex obesity,
41% (n =64) stated that they disagreed or strongly dis-
agreed, while 26% (n=41) stated that they agreed or
strongly agreed (item 48).

Nearly half of the physicians (n = 66, 42%) stated that
they were not concerned about the risks associated with
bariatric surgery. Half of the physicians were concerned
about postoperative medical (n =78, 50%) and surgical
complications (7 =79, 51%), and 46% (n =71) stated that
they were concerned about psychiatric side effects after
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bariatric surgery, see Fig. 3: The Swedish primary care
physician’s concern for risks associated with bariatric
surgery and postoperatively. Values are displayed as per-
centages and numbers * Missing = 1, ** Missing = 1, ***
Missing = 1, **** Missing =2.

Correlations and regression analysis

We created different statistical indices for referral pat-
terns, knowledge, attitudes and concerns about bariatric
surgery to be able to analyze the correlation between
these items. Table 2 presents the description of these
indices.

High knowledge was defined when the respondents
answered correctly to the items regarding knowledge
(items 23-41). We found significant positive correlations
between high knowledge and referral patterns (r = 0.292,
p <0.001) and between high knowledge and positive atti-
tudes towards bariatric surgery (r = 0.235, p <0.001) i. e.
high knowledge was associated with higher willingness
to refer and more positive attitudes to bariatric surgery.

We found significant reverse correlations between
concerns and referral patterns (r=-0.355, p<0.001)
and between knowledge and concerns (r=-0.255, p<
0.001), i. e. poor knowledge was associated with more
concerns, and more concerns was associated with lower
referral to bariatric surgery. More correlations are pre-
sented in Table 3.

There was a positive correlation between physician age
and referral pattern (r=0.27, p<0.001) and physician

surgery. **¥%

W Strongly agree/agree

and numbers

42.1am concerned about the risks associated with the operation.*

43. 1 am concerned about postoperative surgical complications.**

44. | am concerned about postoperative medical complications.***

45. 1 am concerned about the risk of psychiatric side effects following the bariatric

| Strongly disagree/disagree

Fig. 3 Concerns for risks associated with bariatric surgery - postoperative as well as long term risks - according to a survey to 157 Swedish
primary care physicians (items 42-45). * Missing = 1, ** Missing = 1, ** Missing = 1, **** Missing = 2. Values are displayed as percentages

~

24% 42% 33% %
51% 25% 23% %
50% 26% 23% %

- = n%

W Neither agree nor disagree Do not know
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Table 2 Description of indices for knowledge, attitudes, referrals and concerns derived from a survey about referral patterns,
knowledge and attitudes towards bariatric surgery and concerns about postoperative complications

Index Numbers (N) Mean value” Median™ Min Max Standard deviation
Knowledge' 157 15 12 0 205 372
Attitudes? 1563 96 10 4 13 139
Referrals® 157 12.2 12 4 19 244
Concerns? 1558 164 16 6 25 422

** The value separating the higher half from the lower half of the data sample
'ltem 23-41, item 41 gives maximum 3 points

2ltem 47, 51 and 53 reverse

3Missing = 1

“ltem 7, 8, 10 and 9 reverse

®ltem 42-46

SMissing = 2

*The sum of the values divided by the number of values.

age and attitude (r=0.19, p=0.02). Female physician
gender was associated with more concerns (r=0.195,
p=0.016).

Additionally, we dichotomized the variables concerns
and referral patterns and used the highest quartiles in lo-
gistic regression analyses showing that high levels of
concern were associated with low willingness to refer for
bariatric surgery (Odds Ratio 0.2, 95% confidence inter-
val 0.1-0.7, p<0.001). Table 4 presents number of indi-
viduals with high and moderate/low concern and the
willingness to refer for bariatric surgery. As presented in
the table there were only 5 respondents (3%) who had
high concerns and still were willing to refer to bariatric
surgery.

Discussion

The principal findings of this study were that Swedish
primary care physicians’ knowledge about obesity and
bariatric surgery as well as their referral willingness were
significantly associated with their concerns about and at-
titudes to bariatric surgery. The importance of treating
obesity to prevent morbidity and premature mortality
has been highlighted by the current COVID-19 pan-
demic where incremental BMI classified obesity was

Table 3 Spearman’s correlation analysis regarding indices for
knowledge, referrals, concerns, and attitudes derived from a
survey about referral patterns, knowledge and attitudes towards
bariatric surgery and concerns about postoperative
complications

Indices Correlation coefficient (r) p-value
Knowledge and referrals 0.29 <005
Referrals and concerns -0.36 <0.05
Knowledge and concerns -0.26 <005
Knowledge and attitudes 0.24 <005
Referrals and attitudes 0.28 <005
Attitudes and concerns -0.25 <0.05

The correlations are is significant for p-values < 0,05

indeed an important risk factor for developing critical
COVID-19 infection requiring invasive mechanical ven-
tilation [27].

In our study, in the majority of cases, it was not the
primary care physicians but the patients who brought up
the question of referral to bariatric surgery. Similar find-
ings were seen in a US study where primary care physi-
cians rarely brought up the option of bariatric surgery
themselves [28], and in a Danish study where the pa-
tients were the main drivers in requesting bariatric sur-
gery [22].

Although more than half of the primary care physi-
cians in our study reported that they met 1-2 patients
per month that could be candidates for bariatric surgery,
less than two third had referred 1-5 patients during the
last five years, and one in nine had referred none. Fur-
thermore, 44% of the physicians answered that they
needed more education about obesity and bariatric sur-
gery. These findings indicate that the primary care phy-
sicians lacked knowledge in this field and may need to
be more active to recommend surgical options as a
treatment for obesity to those patients who meet the cri-
teria for bariatric surgery. There was a discrepancy be-
tween subjective perception about knowledge of referral
criteria and the actual knowledge among respondents in
our study. This further indicates the need for more
training and education about obesity management for
primary care physicians.

The responses also indicated a gender difference, with
a majority of referrals suggested for women patients.
Similar findings were reported in a systematic review
from 2015 where women were more likely than men to
seriously consider bariatric surgery [21].

Earlier studies have shown that lifestyle modifications
such as diet and exercise most often are ineffective
methods for sustained weight loss in patients with severe
and complex obesity, and that the most effective weight
loss programs only resulted in a sustained weight loss of
10% [23, 24]. It is not fully clear whether this small
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Table 4 Cross table for willingness to refer for bariatric surgery with high versus low/moderate concerns. Odds Ratio 0.2, 95%

confidence interval 0.1-0.7, p<0.001

Low to moderate willingness to High willingness to refer for Total
refer for bariatric surgery bariatric surgery
Low to moderate concerns about bariatric surgery 76 38 114
High concerns about bariatric surgery 38 5 43
Total 114 43 157

weight loss have enough impact on comorbidities in in-
dividuals with severe and complex obesity [29, 30]. Des-
pite these findings, more than half of the respondents in
our study believed that diet and exercise is an effective
treatment for sustained weight loss in patients with se-
vere and complex obesity. Also, despite that several
studies indicate that the most effective method for sig-
nificant and sustained weight loss is bariatric surgery,
only a quarter of the primary care physicians in our
study answered that bariatric surgery is the only effective
treatment [9, 31]. These results emphasize the need for
more education about obesity and primary care guide-
lines regarding obesity treatment to increase awareness
among primary care physicians.

Our results show a significant negative correlation be-
tween the respondents’ concerns and referral patterns -
the most prominent correlation among our analyses.
Yet, a slight majority answered correctly to the mortality
rate associated with bariatric surgery (mortality <1%)
[32]. High levels of concerns about postoperative surgi-
cal and medical complications might thus explain reluc-
tancy to suggest bariatric surgery as a weight loss
method in severe and complex obesity. Similar findings
were reported in a Danish study [22]. A study from the
USA reported that the most common reason for being
uncertain about referring patients to bariatric surgery is
the risk of complications and death [25]. In another re-
cent study, the single highest reported barrier to referral
for bariatric surgery was concerns of surgical complica-
tions and side effects [33]. Yet, the results of a meta-
analysis showed that short-term all-cause mortality for
bariatric surgery was 0.18% and for long-term mortality
a reduction of 41% in all-cause mortality was seen for
operated patients as compared to controls [34]. Another
recent 24 yearfollow-up of the Swedish Obese Subjects
Study showed that bariatric surgery was associated with
longer life expectancy compared to usual obesity care,
among 4047 patients with obesity [35].

The results of our study showed a significant positive
correlation between high knowledge and referral and a
significant negative correlation between high knowledge
and concerns. This indicates that knowledge about obes-
ity and bariatric surgery among primary care physicians
is a factor that might affect referral patterns and con-
cerns. Our data also showed that high knowledge

correlated with a positive attitude. Almost half of the re-
spondents stated that they needed more education about
bariatric surgery. Two earlier studies reported that poor
knowledge about bariatric surgery among primary care
physicians seemed to be a barrier for bariatric surgery
referral [36, 37]. Some other misconceptions about obes-
ity among primary care physicians such as obesity “is
not a disease”, obesity “is due to poor self-control”, “life-
style change is the most effective weight loss method”
and “obesity is not a priority to treat”, were also bariatric
surgery barriers related to insufficient knowledge [28,
38-40].

Limitations and strengths

One limitation of this study is the low response rate of
14% which is however similar to that of many other
email surveys [41] and could partly be explained by
email lists that were not updated since we received many
automatic replies about invalid addresses. One might
speculate that non-responders may have a different atti-
tude and knowledge compared to responders, such as re-
sponders being more interested in obesity and bariatric
surgery as a method of weight loss. However, our results
are in concordance with results from a Danish primary
care physician study [22]. A mixed methods study, i.e.
qualitative free text data in combination with closed
questions, might have given a more comprehensive un-
derstanding of knowledge and attitudes among primary
care physicians. Another limitation of our study is that
the survey was only sent to primary care physicians in
two Swedish regions. Thus, our results may not give a
fair picture of knowledge and attitudes of all Swedish
primary care physicians.

One strength of this study is that it is the first Swedish
survey about bariatric surgery attitudes in primary care
physicians. Another strength is the analysis of correl-
ation between knowledge, concerns, attitudes and refer-
ral patterns. The survey items were formulated both
negatively and positively in order to reduce an acquies-
cence response set. Some of the survey items were used
in other survey studies which make them comparable
and they were translated from English to Swedish and
back translated from Swedish to English by two inde-
pendent researchers to ensure that the meaning of the
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items was not lost in translation. The researchers were
fluent in both languages.

Conclusion

This survey study reveals novel information about pri-
mary care physicians’ knowledge, attitudes and concerns
about bariatric surgery, in two regions in the south of
Sweden. The physicians’ knowledge about obesity and
bariatric surgery was related to concerns and attitudes
about bariatric surgery and high levels of concerns and
negative attitudes seemed to be a barrier for referring
patients with severe and complex obesity to bariatric
surgery.

Since there is evidence showing increased life expect-
ancy after bariatric surgery, primary care physicians need
to be more aware of benefits of surgical treatment and
should consider the bias that they meet more patients in
daily practice with postoperative complications and un-
successful results rather than patients who do not en-
counter much problems and where benefits outweighs
the complications. Primary care physicians should also
be more active to suggest surgery as obesity treatment
for their patients, especially male patients who are not
usually the main drivers in requesting bariatric surgery.
More evidence-based education and training in the field
of obesity and its treatment is probably warranted.
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