
Mailed surveys represent a useful tool to study physicians’
beliefs, attitudes, and concerns in health care settings. To mini-
mize the risk of non-responder bias, any survey must achieve
the highest possible response rate. Response rates following 
the first mailing of questionnaires in health care research have
averaged 62% (SD = 21).1 However, physicians tend to produce
lower mean response rates—54% (SD = 17)—than other health
workers.1

Strategies to improve response rates such as pre-notification
letters, faxing, personalized cover letters, limiting questionnaire
length, monetary incentives, and the use of university envelopes
have achieved varying success.2 Investigators have attributed
the huge variability in responses to increasing physician practice
workloads, placing questionnaire completion at low priority.
This has been especially true in surveys of surgeons who have
responded at rates from 15% to 27%.3–5

Opinion leaders in their surgical speciality are those surgeons
nominated by their colleagues as educationally influential.6

Opinion leaders have been shown to have significant influence
on the practice of health professionals and patient outcomes.7

However, the effect is not consistent, and it is not always clear
in which circumstances opinion leaders are likely to influence
the practice of their peers.8–11

We hypothesized endorsement by opinion leaders in ortho-
paedic surgery would increase primary response rates among
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Background Opinion leaders have been shown to have significant influence on the practice of
health professionals and patient outcomes.

Methods Using focus groups, key informants, and sampling to redundancy techniques, we
developed a questionnaire of surgeons’ preferences in the treatment of tibial shaft
fractures. Twenty-two well-respected and widely known orthopaedic traumat-
ologists endorsed the questionnaire. We randomized 395 surgeon members of the
Orthopaedic Trauma Association to receive either a questionnaire that included
a letter informing them of the opinion leaders’ endorsement, or a questionnaire
without the endorsement.

Results Surgeons who received the letter of endorsement had a significantly lower response
rate at 2, 4, and 8 weeks. The absolute difference in response rates was 7.8% (4.6%
versus 12.4%, P � 0.05) at 2 weeks, 13.1% at 4 weeks (28.6% versus 41.7% 
P � 0.02), and 12.3% at 8 weeks (47.5% versus 59.8% P = 0.02).

Conclusions The addition of a letter listing expert surgeons who endorse the survey lead to
significantly lower primary response rates. Those interested in influencing physician
responses cannot always assume a positive effect from endorsement by opinion
leaders
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surgeons. We therefore examined the effect of opinion leader
endorsement in a mailed questionnaire of fracture care.

Methods
Questionnaire development

We developed a questionnaire to evaluate surgeons’ opinions
regarding optimal treatment of fractures of the tibial shaft. Using
previous literature, focus groups with orthopaedic surgeons,
and key informants, (individuals we felt had considerable ex-
pertize in the subject area) with sampling to redundancy tech-
niques (contacting additional surgeons until no new information
was obtained), we identified items that fell into four domains:
(1) surgeon experience, (2) surgical options, (3) technical aspects
of surgery, and (4) assessment of outcomes following surgery.
Pretesting the five-page questionnaire established its compre-
hensibility, face validity, and content validity.12

Identification of opinion leaders

We identified 22 opinion leaders in orthopaedic trauma with
the following criteria: (1) moderated or chaired an educational
session on aspects of trauma care at an international meeting,
(2) invited speaker on orthopaedic trauma at an international
orthopaedic meeting, and (3) published at least three peer-
reviewed papers in trauma within the last 4 years.

We asked opinion leaders to complete the questionnaire and
to agree to have their name placed on a list of surgeons who
endorsed the survey as an important study. All 22 agreed. We
constructed a letter, on a single coloured sheet of paper, that in-
cluded the following statement in large, bold font: ‘Orthopaedic
traumatologists who have already completed the questionnaire
and endorse it as an important study’. Following the statement
was a list that included the name of the surgeons and their city,
state or province, and country.

Questionnaire administration

We used a computerized random number generator to randomize
all 395 surgeon members of the Orthopaedic Trauma Association
(OTA) to receive either a questionnaire with the endorsement
list of 22 opinion leaders, or a questionnaire without the list.
One of us coded packages to be sent to OTA surgeon members
as A or B. An independent investigator, unaware of the surgeon’s
allocated intervention, mailed the packages which corresponded
with the letter (A or B) beside the surgeon member’s name. The
mailed questionnaires included a personalized cover letter that
ensured confidentiality of surgeons’ responses and a stamped
return envelope. We did not include a monetary incentive during
survey administration. No additional interventions to improve
primary response rates were initiated prior to 8 weeks from 
the initial mailing. We obtained institutional review board and
ethics approval for this study. At 8 weeks, one of us, blinded to
surgeon intervention group, tabulated the questionnaires received
in each group.

Statistical analysis

We summarized response rates by the proportion of respondents
at each time point. Chi-square or Fisher’s Exact tests were used
to compare the proportion of respondents between groups. 
We calculated all proportions utilizing 395 as the denominator,

thereby including those surgeons who were unavailable at the
time of the survey (labelled as non-respondents). We calculated the
‘minimum response rate’, i.e. the number of returned question-
naires divided by the number of questionnaires (returned and
non-returned). All statistical tests were two-tailed.

Results
Of the 395 surgeons, 196 surgeons received the endorsement
letter and 199 surgeons did not. Surgeons in the two groups
who responded by 8 weeks were similar in age, gender, type 
of practice, and geographical location when compared with
those who did not receive the list (Table 1).

The overall response rate among surgeons at 2, 4, and 8 weeks
was 8.6% (34/395), 35.2% (139/395), and 53.2% (210/395),
respectively. However, surgeons who received the endorsement
letter had a significantly lower response rate at 2, 4, and 8 weeks
than those who did not receive the list. The absolute difference
in response rates was 7.8% (4.6% [9/196] versus 12.4% [25/199],
P = 0.05) at 2 weeks, 13.1% at 4 weeks (28.6% [56/196] versus
41.7% [83/199], P = 0.01), and 12.3% at 8 weeks (47.5% [93/196]
versus 59.8% [117/199], P = 0.02).

Discussion
Ensuring the highest possible response rate often represents a
daunting challenge for investigators conducting mailed surveys.
The challenge may be particularly difficult when the respond-
ents are physicians, and particularly when those physicians are
surgeons. Previous research has demonstrated that monetary
incentives, stamped return envelopes, telephone reminders, shorter
length, and high interest can sometimes increase response
rates.1,2,13–16

In this study, we evaluated the influence of orthopaedic opinion
leaders’ endorsement in improving survey response rates. Contrary
to our hypothesis, we found a significantly lower response rate
among those surgeons who received the endorsement letter.

Our finding is surprising. Both the theory of diffusion of inno-
vations and the social influences model of behaviour change
suggest that using local opinion leaders to transmit norms and
model appropriate behaviour may improve health professional
practice.9,17 Thomson and colleagues, in a systematic review of
randomized trials, identified eight studies involving more than
296 health professionals to assess the effects of local opinion
leaders on the practice of health professionals or patient out-
comes.7 The studies targeted a variety of patient problems, in-
cluding acute myocardial infarction, cancer pain, osteoarthritis,
rheumatoid arthritis, chronic lung disease, vaginal birth after

Table 1 Characteristics of the 210 surgeons who responded to the
questionnaire by 8 weeks

Endorsed Non-endorsed
Physician characteristic (n = 93) (n = 117)

Age: �40 years (%) 28 (30%) 33 (28%)

Gender: Male (%) 93 (100%) 116 (99%)

Geographical location: North America (%) 72 (77%) 96 (82%)

Type of practice: Academic (%) 67 (72%) 89 (76%)

Trauma Fellowship (%) 54 (58%) 65 (56%)
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cesarean section, labour and delivery, and urinary catheter care.
Six of seven trials that measured health professional practice
demonstrated some improvement in at least one outcome vari-
able, and in two trials, the results were statistically significant
and clinically important. Of the three trials that measured patient
outcomes, only one achieved an impact upon practice that was
of practical importance: local opinion leaders were effective 
in improving the rate of vaginal birth after previous cesarean
section.

In an effort to identify the reasons why physicians do not
respond to questionnaires, Florttorp and colleagues conducted a
qualitative study of focus groups with physicians who had pre-
viously not responded to a questionnaire. General practitioners
who did not respond to questionnaires expressed a negative atti-
tude towards ‘superspecialists’, who were perceived as arrogant
and disrespectful.18 If we extrapolate this findings to surgeons,

it is plausible that the respondents perceived those on the en-
dorsement list as ‘superspecialist orthopaedic traumatologists’.

Our results challenge the assumption that those interested in
influencing physician behaviour can always assume a positive,
or at least a neutral, effect of interventions utilizing opinion
leaders. However, it remains unknown whether these results
are generalizable to surveys that utilize additional methods to
reduce non-responder bias (monetary incentives). Further research
is required to delineate the circumstances in which opinion
leaders positively influence physician behaviour, and circum-
stances in which they have no effect, or a detrimental effect.
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KEY MESSAGES

• Surgeons are less likely to complete a survey when it has been endorsed by experts in the field.

• This finding is contrary to previously held beliefs that opinion leaders can have significant influence on the practice
of health professionals.

• Those interested in influencing physician responses in surveys cannot always assume a positive effect from
endorsement by opinion leaders.
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