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Abstract
Background—As the prevalence and severity of obesity among adolescents has increased, so
has the number seeking bariatric surgery. Little is known about the opinions and referral behaviors
of primary care physicians regarding bariatric surgery among adolescents. Therefore, the objective
of this study was to assess primary care physicians’ opinions regarding referral of obese
adolescents for bariatric surgery.

Methods—In spring of 2007, a two-page survey was fielded to a national randomsample of
physicians (375 pediatricians and 375 family physicians). The survey explored physicians’
opinions about: (1) whether they would ever refer an adolescent for bariatric surgery, (2) the
minimum age at which bariatric surgery should be considered, and (3) prerequisites to bariatric
surgery. Chi-square tests were used to examine associations in responses.

Results—The response rate was 67%. Nearly one-half of physicians (48%) would not ever refer
an obese adolescent for bariatric surgery. The most frequently endorsed minimum age at which
physicians would make a referral for bariatric surgery was 18 years (46%). Almost all respondents
endorsed the need for participation in a monitored weight management program prior to bariatric
surgery (99%). However, the recommended duration of treatment varied from 3 months to over 5
years, with almost half recommending 12 months of monitored treatment prior to surgery.
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Conclusion—Some severely obese adolescents may desire and potentially benefit from bariatric
surgery, but referral for the procedure may depend heavily on the attitudes of their primary care
physicians.
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Introduction
The prevalence of childhood obesity has increased dramatically since the 1970s and
currently remains high [1–5]. National Health and Nutrition Examination Survey data from
2007 to 2008 estimate the overall prevalence of childhood obesity at 16.9% [5]. Moreover, a
significant proportion of children are extremely obese (i.e., BMI≥99th percentile for age and
sex), documented at 4% of children in 2004 [6]; this is similar to the proportion of extremely
obese adults in the same year (4.8%) [7]. The public health ramifications of this epidemic
are significant as obese adolescents are more likely to suffer from a number of comorditities
including type 2 diabetes, hypertension, nonalcoholic steatohepatitis, sleep apnea, and
cholelithiasis [8–12]. In addition, extremely obese adolescents will very likely become
extremely obese adults, putting them at risk not only for a host of obesity-related
comorbidities but also premature death [13–18].

As the prevalence and severity of obesity among adolescents has increased, so has the
number seeking bariatric surgery [19]. The number of US adolescents undergoing bariatric
surgery has increased, from 51 cases in 1997 to 282 case in 2003 [20]. Among adults,
bariatric surgery has been shown to be an effective means of producing sustained weight
loss, improving obesity-related conditions, and reducing premature mortality [21, 22]. Fewer
longitudinal studies exist that address the benefits and risks of bariatric surgery in
adolescents. However, early data suggests that bariatric surgery may have positive
physiologic outcomes among adolescent patients, with similar surgical risks as among adults
[20, 23].

Primary care physicians (pediatricians (PDs) and family physicians (FPs)) who care for
adolescents are faced with making treatment decisions for obesity. Currently, little is known
about the opinions of primary care physicians regarding bariatric surgery for adolescents.
Therefore, the objective of this study is to assess pediatricians’ and family physicians’
opinions regarding referral of obese adolescents (13–17 years old) for bariatric surgery.

Methods
Sample A national random sample of 375 pediatricians and 375 family physicians was
drawn from the American Medical Association (AMA) Masterfile, a comprehensive listing
of licensed US physicians, including AMA members and non-members. The sampling frame
included all allopathic and osteopathic physicians self-described as a general pediatrician or
family physician, in office-based direct patient care. Excluded were physicians with any
specialty board listing, physicians 70 years of age or older, and resident physicians. Along
with names and addresses, the AMA Masterfile also includes demographic information such
as physician specialty, gender, year of medical school graduation, and board certification.

Instrument
The investigators developed a self-administered, two-page, 30-item survey instrument with
fixed choice, Likert scale, and open-ended questions. The survey explored physicians’
opinions about the management of obese adolescents, including usual practice for referrals
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of obese adolescents and factors that impact those referrals patterns. Specifically, in relation
to bariatric surgery for adolescents, questions probed physicians’ opinions about: (1)
whether they would ever refer an adolescent for bariatric surgery, (2) the minimum age at
which they would consider bariatric surgery for their patients, the minimum BMI at which
bariatric surgery should be considered for adolescents, and (3) prerequisites to bariatric
surgery. The survey instrument was pilot tested with a convenience sample of physicians to
ensure clarity and ease of administration; refinements were made based on pilot test
feedback.

Survey Administration
During spring 2007, the survey, along with a cover letter explaining the purpose of the
study, were mailed to the full sample. Two subsequent mailings were sent to non-
respondents at 3-week intervals. Data Analysis After verification of data entry, univariate
frequencies were generated for each variable. Bivariate analyses using chi-square test, t test,
and ANOVA were performed to examine the association between physician opinions and
physician specialty, years since medical school graduation (≤10 years, 11–20 years, and >20
years), physician gender, and history of board certification. All analyses were conducted
using STATA 8.0 (Stata Corporation; College Station, TX, USA). This study was approved
by the Institutional Review Board of the University of Michigan Medical School.

Results
Of the 750 physicians in this national sample, 78 were excluded because the mailing
materials were returned as undeliverable. Of the remaining sample, 451 completed surveys
were returned, resulting in an overall response rate of 67% (pediatricians 76%, family
physicians 58%). Seventy of these respondents were determined to be ineligible for the
study because they reported that they did not provide care for adolescents. Thus, 381
surveys remained for final analysis giving an eligible response rate of 63%. There were no
significant differences between non-respondents and respondents based on demographic
characteristics (gender, years since graduation, and board certification) from the
AMAMasterfile.

The characteristics of eligible respondents are presented in Table 1. Pediatricians and family
physicians in this sample did not differ significantly in years since graduation or percentage
with board certification. However, a higher percentage of pediatricians than family
physicians were female.

Regarding physicians’ perceptions about referrals for bariatric surgery, nearly one-half of
physicians (48%) surveyed stated they would not ever refer an obese adolescent for bariatric
surgery. Results were not significantly different by specialty (pediatricians 47% vs. family
physicians 50%; p=0.53), physicians’ gender (female 45% vs. male 52%; p=0.18), history of
board certification (certified 47% vs. not certified 60%; p=0.1), or years in practice (≤10
years 48%, 11–19 years 52%, and ≥20 years 49%; p=0.42).

With regard to the minimum age at which physicians believe bariatric surgery should be
considered for adolescents, the mean and median age for boys and girls combined was 18
years old (Fig. 1). Few physicians felt that bariatric surgery should be considered for
adolescents younger than 15 years. The mean minimum age varied by whether physicians
indicated they themselves would vs. would not refer adolescents for bariatric surgery (16.9
vs. 19.6 years; p<0.01).

Of note, only 17% of physicians indicated different minimum ages for boys vs. girls. In this
subgroup, the average age at which physicians would consider bariatric surgery for girls was
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1.5 years younger than for boys (16.3 vs. 17.8 years; p<0.01). These physicians were more
likely to state that they would refer adolescents for bariatric surgery, compared to those that
indicated the same minimum age for boys and girls (69% vs. 50%; p<0.01).

Among those providers who indicated a level of obesity severity at which bariatric surgery
should be considered for adolescents, the most common minimum levels suggested were a
BMI of 40 (45% FPs vs. 16% PDs), a BMI of 35 (25% FPs vs. 17% PDs), and a minimum
BMI percentile of 95 (6% FPs vs. 16% PDs).

Almost all respondents endorsed participation in a monitored weight loss program as a
prerequisite to bariatric surgery (99%). However, physicians’ preferences for the minimum
duration of treatment in such weight loss programs prior to bariatric surgery varied from 3
months to over 5 years, with 96% recommending a duration between 6 and 24 months (Fig.
2). Overall, the mean recommended minimum treatment duration was 13.4 months. On
average, pediatricians, compared to family physicians, recommended a minimum treatment
duration that was 2.4 months longer (pediatricians 14.4 months vs. family physicians 12.0
months, p<0.05). Findings did not differ by physician gender, board certification, or years in
practice.

Beyond a monitored weight loss program, physicians were asked to state other prerequisites
for surgery. The most frequent responses indicated that patients should have: passed a
psychological evaluation (n=65), co-morbid conditions (n=43), demonstrated commitment/
compliance with lifestyle changes (n=42), individual/family counseling (n=23), and family
support (n=23).

Discussion
This study is the first to document primary care physicians’ perceptions regarding referral of
obese adolescents for bariatric surgery. The most important finding of this study is that
nearly half of primary care physicians would not ever refer obese adolescents for bariatric
surgery, and that most thought patients should be at least 18 years old in order to be
considered for bariatric surgery. Few physicians made distinctions regarding this minimum
age based on patient gender. In addition, we found that virtually all physicians felt
adolescents should participate in a monitored weight loss program prior to undergoing
bariatric surgery and the majority thought that the minimum duration of participation in such
a program should be 12 months or longer.

Previous studies suggest that bariatric surgery can improve obesity-related conditions in
adolescents and can result in sustained weight loss [23, 24]. However, physicians appear
reticent to refer obese adolescents for bariatric surgery. The reasons for this reluctance are
unknown but physicians were likely uncertain about the long-term consequences of bariatric
surgery. As long-term outcomes data for adolescents are currently limited, physicians could
have concerns regarding potential problems for patients in the future. Without these data
they may wonder whether the benefits of weight loss surgery outweigh the risks at this age.
Furthermore, they may believe that a decision of this magnitude is best left until patients are
old enough to give consent and have a better understanding of the ramifications of this
significant procedure. However, the adolescent years can be difficult socially and
emotionally for extremely obese youth [25–27]. In addition, studies indicate that obesity in
adolescents has long-term health effects even if the patient ultimately loses weight, lending
support for early intervention [17]. Indeed, a recent study showed that BMI prior to gastric
bypass surgery is a strong predictor of an adolescent’s nadir BMI following surgery [28].
Thus suggesting that delays in referrals for weight loss surgery that result in a higher BMI at
the time of surgical intervention may impact the likelihood of obese adolescents achieving a
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BMI within the normal range post-operatively. These health and quality of life
considerations make the decision of whether or not to refer a particularly thorny one.
Although the number of adolescents undergoing bariatric surgery is increasing rapidly, these
surgical patients are still infrequently encountered by primary care physicians. With greater
surgical volumes and experiences with patients who have undergone bariatric surgery,
primary care physicians’ perceptions and practice may well change.

The majority of physicians indicated that adolescents should participate in a monitored
weight loss program for at least 1 year prior to being considered for surgical weight loss
interventions. Whether participation in such programs is helpful by providing time for
adolescents to make a stable decision regarding surgery and for them to adopt healthy habits
that will improve their post-operative course, or whether this delay in surgery leads to
further weight gain and poor long-term outcomes, is a question requiring further study.
Furthermore, it is unknown whether such programs are widely available for adolescents to
attend. The most generally available weight loss program for pediatrics is ShapeDown [29].
However, this program is typically only 10–20 weeks long. This often leaves only
commercial programs such as Weight Watchers, which are generally targeted to adults.
Whether such programs represent an appropriate effort for adolescents prior to undergoing
bariatric surgery is a compelling clinical question, but beyond the scope of this study.

This study did not explore whether physicians discuss surgical options with their obese
patients. However, the fact that many would not ever refer an adolescent for bariatric
surgery suggests that surgery is likely broached infrequently with obese patients. Further
work should examine this issue; with the increasing media presentations of surgeries for
weight loss among the general public and Hollywood celebrities, more obese adolescents
and their parents are likely to consider it as an option. Efforts may be needed to ensure that
primary care physicians are prepared to help obese adolescents consider the expanding range
of treatment options. Fortunately, a growing number of articles addressing the issue of
bariatric surgery for adolescents are now available, which might help inform physicians’
discussions with patients and their decisions about referrals [30, 31].

Limitations
This study’s response rate of 67% is favorable to many other published national physician
surveys [31–34]. However, respondents may not be representative of all pediatricians and
family physicians. It may be that those physicians who responded to the survey hold
stronger opinions about adolescents undergoing bariatric surgery compared with
pediatricians and family physicians in general. However, we are unable to determine the
direction of these potential differences in opinion. Also, we examined physicians’
perceptions; actual referral patterns may differ significantly.

Conclusions
Some extremely obese adolescents may benefit from bariatric surgery, but whether they will
be referred for the procedure may depend strongly on the opinions of their primary care
physicians about this treatment option. Further work should explore primary care
physicians’ knowledge regarding the risks and benefits of bariatric surgery for adolescents
and the basis upon which they make referral decisions regarding bariatric surgery for their
obese patients.
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Fig. 1.
Physicians’ opinions regarding the minimum age at which bariatric surgery should be
considered in boys and girls

Woolford et al. Page 8

Obes Surg. Author manuscript; available in PMC 2012 November 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



Fig. 2.
Physicians’ opinions regarding the length of time adolescents should participate in a
monitored weight management program prior to undergoing bariatric surgery
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Table 1

Sample Characteristics

Pediatricians (%) Family physicians (%) p value

Gender

Female 57 37 <0.001

Male 43 63

Years since graduation

≤10 years 22 23 0.5

11–20 years 39 43

>20 years 39 34

History of board certification

Yes 88 85 0.4

No 12 15
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