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CONTINUING MEDICAL EDUCATION
FORMATION MÉDICALE CONTINUE

USERS’ GUIDE TO THE SURGICAL LITERATURE

How to assess a survey in surgery

T he use of surveys is expanding in all domains of society. Frequently sur-
geons are presented with hard-copy or email surveys asking for informa-
tion about their knowledge, beliefs, attitudes and practice patterns. The

purpose of these questionnaires may be to obtain an accurate picture of what is
going on in their surgical practices, and results are used by local, regional or
national organizations to effect changes in surgical practice. Questionnaires can
collect descriptive (reporting actual data) or explanatory (drawing inferences
between constructs or concepts) data and can explore several constructs at a
time.1,2

There are 2 basic types of surveys: cross-sectional and longitudinal surveys.
Some cross-sectional surveys gather descriptive information on a population at
a single time (e.g., survey of orthopedic trauma surgeons to explore the influ-
ence of physician and practice characteristics on referral for physical therapy in
patients with traumatic lower-extremity injuries3). A different cross- sectional sur-
vey questionnaire might be designed to determine the relation between 2 fac-
tors on a representative sample at a particular time. For example, a population-
based cross-sectional survey was conducted to explore geographic and
socio demographic factors associated with variation in the accessibility of total
hip and knee replacement surgery in England.4 The authors found evidence of
unequal access based on age, sex, rurality and race. Longitudinal surveys are
conducted to determine changes in a population over a period of time.5 An
example is a prospective longitudinal survey on quality of life among
558 women with breast cancer who underwent surgical treatment and were
compared according to whether or not they received chemotherapy.6 The
authors reported that the quality of life of both groups improved significantly
in the year after primary treatment ended, but adjuvant chemotherapy was
associated with more severe physical symptoms. Note that prevalence rather
than incidence is normally determined in a cross-sectional survey. On the other
hand, the temporal sequence of a cause and effect relation can be assessed using
longitudinal surveys.

The aim of a survey is to obtain reliable and unbiased data from a represen-
tative sample.7 Surveys can have a major impact if surgical organizations act on
the results. If the surveys have sound methodology, most likely their infer-
ences are correct and will be helpful. However, if proper methodology was not
considered and inferences are adopted, surveys can have undesired conse-
quences. High response rates are needed to ensure validity and reduce nonre-
sponse bias.1,2 Response rates to mail and email surveys are particularly low
among surgeons, some as low as 9%.8–11 Response rates as high as 80% have
also been reported.12,13 The purpose of this article is to help surgeons critically
appraise survey results reported in the surgical literature.

CLINICAL SCENARIO

You are a urologist, and at the most recent weekly urologic rounds there was
a heated exchange between 2 colleagues after the presentation of a clinical
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case: the younger one was criticizing his senior colleague
for not adopting evidence-based principles in his practice.
The head of the urology division became concerned that
his senior faculty members may be resistant to adopting
evidence-based clinical practice, which BMJ hailed as one
of the most important 15 medical breakthroughs in the
last 166 years.14 He asks you, the most junior member of
the division, to find out to what extent North American
urologists have adopted evidence-based practices. He asks
you to present your findings during next week’s rounds.

LITERATURE SEARCH

To obtain the most specific and up-to-date information
about urologists’ opinions and adoption of evidence-based
practices, you access PubMed (www .ncbi .nlm .nih .gov
/PubMed) on one of the hospital library computers. Key-
words to use in your search are derived from your clinical
question (refer to “Users’ guide to the surgical literature:
How to perform a literature search”15 for detailed informa-
tion on how to develop a clinical question and conduct a
successful literature search). You use the search terms “sur-
veys,” “urology” and “evidence-based medicine,” which
yields 68 results. To further restrict the search, you use the
“limits” function in PubMed to obtain only English-
 language studies carried out on human subjects published
in the last 5 years. The results of this search yields 42 arti-
cles. You scan through the titles and find 4 articles that
describe surveys of urologists on the topic of evidence-
based medicine.11,16–18 A review of the article abstracts
reveals that they are surveys conducted by a research
group at Duke University; 1 article discusses a survey of
urology program directors concerning evidence-based
surgery training in residency,16 and the 3 other articles

describe the results of 2 surveys of the American Uro -
logical Association (AUA) membership on the topic of
perceptions and competence in evidence-based medicine
in 2005–2006.11,17,18 The article by Sur and colleagues11

appears to be particularly relevant to your clinical ques-
tion, so you obtain an online version of this article to
review.

We will use a framework (Box 1) similar to that in pre-
vious articles,19–22 to appraise the validity of the study by Sur
and colleagues,11 interpret the results and apply them to
our scenario. The key characteristics of the study by Sur
and colleagues are summarized in Table 1.

ARE THE RESULTS VALID?

Primary guides

Did the investigators have a clear objective for this
survey? Did they ask a clear question?
The validity of a survey will depend to a great extent on
whether the investigators have asked a pertinent research
question that can be answered by the survey data. In gen-
eral, good questions are clear, simple, clinically relevant,
interesting and overall answerable. Important and inter-
esting questions are more likely to attract the attention of
the target audience and are more likely to be answered. It
is important that questions are specific and precise. The
refinement of the question requires an operational defini-
tion of the terms involved; detailed operational definitions
minimize vagueness and permit the investigator to state
refined research questions.23 Sur and colleagues11 had a
clear objective for their survey. They wanted to determine
the attitudes of urologists toward evidence-based medicine

Box 1. Guidelines for how to use surgical survey articles 

Are the results valid? 

Primary guides 
• Did the investigators have a clear objective for this survey? Did they ask 

a clear question? 

• Was there an explicit sampling frame? 
• Was the development of the questionnaire appropriate (item generation, 

item reduction, item formatting, composition, pretesting)? 

Secondary guides 
• Did the investigators perform clinical sensitivity testing? 
• Was there reliability and validity testing? 
• Was the administration of the questionnaire appropriate? 

What were the results? 

• What was the magnitude of the response rate? 
• Were appropriate statistical methods used? 
• Was the reporting transparent? 
• Were the conclusions appropriate? 

Will the results help me alter my practice? 

• Are the results generalizable to my practice? 
• Will the information/conclusions from this survey help me change or 

improve my practice/behaviour? 

Table 1. Key characteristics of the survey by Sur and 
colleagues11 

Characteristic Survey 

Survey development Questions modelled on 
2 previously tested surveys on 
similar topic 

Pilot testing: validity, reliability, 
clinical sensibility 

Not reported 

Sample All members of AUA with a listed 
email address 

Method of administration Email/Web-based survey 

No. of contacts Email invitation sent once, no 
reminders 

Response rate, % 8.8 

Undeliverable email invitations, % 13.0 

Responder characteristics, %  

Male sex 88.4 

Age > 46 yr 61.5 

Community practice 71.4 

Practice location in North America 71.3 

Incentives for completing survey None 

AUA = American Urological Association. 
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and their familiarity with technical terms and resources
related to evidence-based medicine.

Was there an explicit sampling frame?
Ideally investigators would like to administer their ques-
tionnaire among all potential responders in their target
population. If this is impossible owing to the size of the
population or financial constraints, investigators may
choose to survey a sample of the target population.24 The
“sampling frame” is the target population from which the
sample will be drawn.1,24,25 The “sampling element” refers
to the respondents for whom information is collected and
analyzed.25 It is essential that the sampling frame should
represent the population of interest. If an inappropriate
sampling method is used it may limit the generalizability
of the survey results. Different sampling methods and
their advantages and disadvantages are listed in Table 2.

Sur and colleagues11 contacted all members of the AUA
with a listed email address to participate in the survey.
They indicated that an introductory letter was sent by the
Chair of the AUA Practice Guidelines Committee. The
survey was Web-based and administered from an AUA
server. The sampling frame was appropriate, as the investi-
gators sought to capture all American urologists, although
they did not justify their sampling strategy. The authors
did not mention the percentage of urologists who had
email access and whether the email addresses of those who
did have access were updated at the time they sent out their
survey.

Was the development of the questionnaire appropriate?
The development of a survey questionnaire is a well-
defined process that requires item generation, item reduc-
tion, questionnaire formatting, composition and pretesting.1

The purpose of item generation is to consider all poten-
tial items (ideas, concepts) for inclusion in the question-

naire, with the goal of tapping into important domains
(categories or themes) suggested by the research question.26

Items may be generated with potential responders or
experts through literature reviews, in-depth interviews,
focus-group sessions, or a combination of these methods.1

This process ends only when “sampling to redundancy”
has been achieved.1 At this stage, no new items emerge.
One such technique is the Delphi process, in which items
are nominated and rated by experts until consensus is
achieved.23,27

In the item-reduction stage, investigators prune the
large number of potentially relevant questions within each
domain to a manageable number, as a lengthy question-
naire is unlikely to be completed. It is important that in
this process one does not eliminate entire domains or
important constructs. A number of methods of item
reduction exist: use of interviews or focus groups with
content experts, external appraisal, participant input (e.g.,
ranking or rating) and statistical methods.1

Questionnaire formatting includes “question stems,”
which are statements or questions to which responses are
sought. Each question should focus on a single construct.
Question stems should contain fewer than 20 words and be
easy to understand and interpret.23,28 Furthermore, the
questions should be nonjudgmental and unbiased.28 They
should be socially and culturally sensitive. Dillman29 rec-
ommends using simple rather than specialized words, verti-
cal rather than horizontal layout for scalar categories, and
using equal numbers of positive and negative categories for
scalar questions. Absolute terms, such as “always,” “none”
or “never,” and abbreviations should be avoided.30,31 It is
important to include a biostatistician early in the survey
questionnaire development to ensure that the data re quired
for analysis are obtained in a usable format. It is important
to consider whether the responses will be nominal or or -
dinal or whether they will express intervals or ratios.

Table 2. Different approaches to random sample selection* 

Sampling design Definition Advantages Disadvantages 

Simple random Every individual in the population of 
interest has an equal chance of being 
included in the sample (e.g., using random 
number generator) 

• Requires little advance knowledge of the 
population 

• May not capture specific groups 
• May not be efficient 

Systematic random Investigator randomly selects a starting 
point on a list and then selects individuals 
at a prespecified sampling interval (e.g., 
every tenth individual) 

• High precision 
• Easy to analyze data and compute 

sampling errors 

• Ordering of elements in sampling frame 
may create biases 

• May not capture specific groups 
• May not be efficient 

Stratified random Potential respondents are organized into 
distinct categories and randomly sampled 
using simple or systematic sampling 
within categories to ensure that specific 
subgroups of interest are represented 

• Captures specific groups 
• Enables disproportionate sampling and 

optimal allocation within strata 
• Highest precision 

• Requires advanced knowledge of 
population 

• More complex to analyze data and 
compute sampling errors 

Cluster Researchers divide the population into 
mutually exclusive, heterogeneous 
clusters and then randomly sample the 
clusters (e.g., clusters of housing units or 
telephone numbers) 

• Lower field costs 
• Enables sampling of groups if individuals 

not available 

• More complex to analyze data and 
compute sampling errors 

• Lowest precision 

*Adapted with permission from Aday LA and Cornelius LJ. Designing and conducting health surveys: a comprehensive guide. 3rd ed. San Francisco (CA): Jossey-Bass (John Wiley & Sons Inc.); 2006.25 
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 Investigators also need to consider whether “indeter -
minate” response options will be allowed for uncertainty.28

If “ceiling or floor” questions (i.e., responses that tend to
cluster at the top or bottom of scales) are identified, inves-
tigators may consider removing them during item reduc-
tion.1 See Dillman29 for a more detailed discussion of ques-
tion design.

Questionnaire developers should consider asking the
simple questions and those requesting demographic infor-
mation early and the difficult, complex questions later in
the questionnaire. The font style and size should be easy to
read (e.g., Arial, 10–12 point). The use of bold type, shad-
ing and broad lines can help direct responders’ attention
and enhance visual appeal.1 Questions need to be num-
bered and organized. Every question stem should include a
clear request for either single or multiple responses and
indicate the desired notation (e.g., check, circle) for
responses.1 Specific formatting strategies (e.g., the use of
coloured ink), the placement of more interesting questions
first, shorter survey length and the use of symbols (e.g.,
arrows in combination with larger and darker fonts to indi-
cate skip patterns) can influence respondents’ answers and
enhance response rates.32–34 For Internet-based surveys,

there are a number of options. The investigators may use a
single scrolling page or a series of linked pages often
accompanied by electronic instructions and links to facili-
tate questionnaire flow.1 Table 3 lists additional considera-
tions for Internet surveys.

The questionnaire should include a cover letter that
creates a positive first impression. This cover letter should
state the purpose of the survey and highlight why potential
respondents were selected.2,29 To optimize response rate
the following strategies have been suggested:
• print cover letters on departmental stationery and

include the signatures of the investigators,
• personalize cover letters to recipients who are known to

the investigators,
• provide an estimate of the time required to complete

the questionnaire, and
• affirm that the recipient’s participation is imperative to

the success of the survey.1,32,35

Questionnaires sent by mail should include the cover
letter, a return (stamped or metered) envelope and incen-
tive (if provided).1 Email cover letters may have the survey
embedded within the email or may provide a link to a web-
site from which to access the survey (Table 3).36–41

Table 3. Summary of Internet/email survey design considerations and advantages/disadvantages29,32,34,36–41,47,49 

Design consideration Internet/email surveys 

Potential sampling frames • Electronic directories of specified target population (e.g., list of all AMA members) 
• Commercial organizations’ email directories 
• Targeted volunteers recruited via websites or electronic discussion groups 

Questionnaire formatting • Formatting may need to be different from mail surveys to simplify data entry and clarify possible responses 
• Variations in respondents’ computer hardware/software must be considered when planning visual design 
• A single scrolling page or multiple linked pages with questions can be used 
• The order in which respondents see the questions can be controlled 
• Respondents can be prevented from going back and changing previous answers 
• The number of responses can be limited to 1 per question 

Administration and cover 
letter 

• Surveys can be embedded into the body of an email; respondents are instructed to hit “reply,” fill out the survey and use 
“send” to return the survey 

• An email invitation/cover letter can be sent with a link to the survey website; a username and password can be used to ensure 
confidentiality and restricted access 

• Personalization of the email cover letter has been shown to increase response rates in some studies32,36 
• Using the word “survey” in the email subject line has been shown to decrease response rates, whereas a blank subject line 

reportedly yielded higher response rates32 
• Increases in response rates have been found with multiple reminders or mixed methods (i.e., follow up mailings or telephone 

interview)37,38 

Advantages • Ability to conduct large-scale survey with lower costs than mail survey 
• Faster return time 
• Convenient (e.g., easy to administer surveys and send multiple reminders) 
• Responses can be immediately downloaded into a database, leading to reduced data entry errors and costs 
• Lower numbers of unanswered questions have been reported37 
• Steps can be taken to ensure confidentiality and anonymity (e.g., encryption methods) 
• Longer responses to open-ended questions have been reported39 

Disadvantages • Decreased response rates compared with mail surveys leads to nonresponse bias and issues with representativeness of 
results49 

• Recipients may view surveys as junk mail, or institutions may have spam detectors or firewalls in place to filter or prevent 
unsolicited emails 

• Out-of-date or incomplete email lists 
• Various Internet browsers may display formatting differently 
• Some potential respondents may not be comfortable with Internet or may not have access 
• Technical difficulties (e.g., server failure) could result in losing responses40 

AMA = American Medical Association. 
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Pretesting is an important component in the develop-
ment of a survey. This step involves the investigators pre-
senting the questions as they would appear in the final
draft of the questionnaire to a group of respondents rep-
resentative of the sampling frame.42 The purpose of
pretesting is to ensure that the survey meets certain cri -
teria relevant to acceptability and administrative ease,41

avoidance of redundancy and poorly worded question
stems and responses, and reasonable amount of time to
complete the questionnaire.1 Pretesting minimizes the
chance that the respondents will misinterpret certain
questions, fail to remember what was requested of them
or in general answer questions in a way that misrepre-
sents their intentions.43

Sur and colleagues11 used an Internet-based survey.
The composition of the survey included an introductory
letter from the Chair of the AUA Practice Guidelines
Committee, which added credibility to the process. Some
studies have shown that response rates can be affected by
the “connectedness” of the respondent to the surveying
organization; for example, higher response rates have
been reported with the use of university envelopes or
when the cover letter was signed by a well-known or
senior person.32 However, having the Chair of the AUA
Practice Guidelines Committee did not increase the
response rate to the survey by Sur and colleagues, which
was 8.8%. Bhandari and colleagues44 found that the addi-
tion of a letter listing expert surgeons who endorsed their
survey of orthopedic surgeon practice patterns led to a
lower primary response rate than when no endorsement
was used. These results highlight that using opinion lead-
ers to endorse a survey may not always have a positive
effect on response rate.44

Sur and colleagues11 did not provide detail on question-
naire development; there is no information concerning
item generation, item reduction or pretesting. They stated
“the instrument was developed based on previously
described surveys of attitudes toward [evidence-based
medicine], initially tested at a local continuing medical
education event in print and subsequently adapted to a
Web-based format.”45,46 We reviewed both the articles
(Stapleton and colleagues45 and McColl and colleagues46)
on which the authors modelled their survey and found
that neither study describes how their survey questions
were developed or mentions whether any pretesting was
performed. Sur and colleagues11 provide a copy of the sur-
vey they designed as an appendix, which allows the reader
to review the wording and formatting of their questions.
Sample questions from their survey using a Likert scale
from 1 (strongly disagree) to 10 (strongly agree) included:
“Practising evidence-based medicine improves patient
care in urology,” “All of your surgical therapy decisions
incorporate evidence-based medicine” and “Every urolo-
gist should be familiar with techniques for critical ap -
praisal of studies.”11

Secondary guides

Did the investigators perform clinical sensibility testing?
The goals of clinical sensibility testing are to assess the
comprehensiveness, clarity and face validity of the ques-
tionnaire.1 Sensibility testing ensures that survey questions
are simple, easily understood and appropriate; it also iden-
tifies questions that are redundant or missing and deter-
mines how likely the questionnaire is to address the survey
objective.1 The testing is typically conducted independ -
ently by a number of assessors who rate the “sensibility” of
the survey based on a series of direct questions. Sur and
colleagues11 did not explicitly report the conduct of clinical
sensibility testing in their survey development. However,
they were careful to report that their survey was adapted
from previously conducted surveys, which may have
included such analyses in their development.

Was there reliability and validity testing?
The essence of reliability testing in surveys is to ensure
that questions discriminate among respondents. In other
words, respondents’ answers to a given question are simi-
lar to those of respondents who feel the same or dissimilar
to those of respondents who feel differently.23 Reliability is
related to the reproducibility of the results or test scores
and is an “interaction among the instruments, the specific
group of people taking the test and the test situation.”47

Reliability is usually expressed as a ratio of the variability
among individuals compared to the total variability in the
scores.47 There are a number of ways to measure reliabil-
ity. The reproducibility of results can be measured across
different times. With test–retest reliability, the same survey
is given to the same respondent on 2 different occasions to
see if results from the first test correlate with those from
the second test. The same individual should provide con-
sistent answers at different times.47 Interrater reliability
assesses the degree of agreement among different observ -
ers, whereas intrarater reliability measures the agreement
between observations made by the same rater at 2 different
times.47 Internal consistency is the extent to which the
results of different items correlate with each other. In other
words, several different questions that propose to measure
the same general construct should produce similar
answers.47 It is important to note that consistent results
obtained from repeated administrations do not ensure that
survey questions are measuring what we intend them to
measure.

Validity is the extent to which an instrument/survey is
measuring what was intended, and empirical evidence must
be produced to determine validity.47 Early theories of valid-
ity focused on showing that “a scale is valid,” but new con-
ceptualizations of validity emphasize “the process whereby
we determine the degree of confidence we can place on the
inferences we make about people based on their scores
from that scale.”47 An instrument can be shown to be valid
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in a specific group of people in the context in which it was
tested. If a survey or instrument is being used with a differ-
ent group of individuals in a different context, then the
original validation study may not apply, and further pilot-
ing and validation is recommend ed.47 Different approaches
to validating an instrument or scale are outlined in Table 4.
These can be separated into situations when other similar
scales are available for comparison or when no other mea-
sure exists.47 Validity also involves the process of specifying
and evaluating proposed interpretations and uses of scores
(see Kane48 for a detailed discussion). For an in-depth discus-
sion of reliability and validity, see Streiner and Norman,47 as
a full discussion is beyond the scope of this paper. 

The article by Sur and colleagues11 did not mention
whether they assessed reliability or validity. Their survey was
adapted from previously published surveys,45,46 and a review of
these articles showed that no reliability or validity testing was
reported. Caution should be exercized when interpreting the
findings of Sur and colleagues because the reliability and
validity of the instrument have not been evaluated.

Was the administration of the questionnaire
appropriate?
There are a number of strategies to enhance the re -
sponse rate of a survey questionnaire and these need to
be considered a priori (see Sprague and colleagues49 and
Edwards and colleagues32 for more in-depth discussions
of strategies to increase response rates to mail and Inter-
net surveys). Advanced notices in professional newslet-
ters or a mailed letter should announce the impending
survey.29 Survey questionnaires can be distributed by
mail, email, Internet or fax. The administration method
chosen will depend on the type of information desired,
target sample size, investigator time and financial con-
straints.7 There is evidence from orthopedic surveys that

Internet respondents had a lower response rate than mail
respondents (45% v. 58%).8 This evidence contradicts
other studies in which the reverse has been observed.50,51

It is possible that a trade-off exists between cost and
response rate (Internet administration is less costly than
mail administration but has a lower response rate).
Table 3 lists important considerations for implementing
or evaluating Internet-based surveys.

The key considerations in determining whether the
administration process was appropriate include the method
of administration (email, telephone, Internet, fax, mail), the
rigour in follow-up and decreasing nonresponse rates. The
survey by Sur and colleagues11 was administered on a cus-
tomized page on the AUA website. The chair of the AUA
sent an invitation letter on behalf of the association to all
members informing them of the survey. The sampling
frame was appropriate, and the Internet survey, in princi-
ple, was an efficient way to access a large body of urolo-
gists. Sur and colleauges11 reported that only AUA mem-
bers with a listed email address were contacted, therefore
part of the population of interest was excluded from the
survey (the percentage excluded was not reported). The
choice of Internet-based survey administration was a good
one, assuming that the surgeons contacted were responsive
to email and that sufficient absolute numbers of surveys
could be returned using the chosen method. Whereas Sur
and colleagues11 reported a poor response rate (8.8%), the
absolute numbers returned (714 surveys) likely provided
adequate data for analysis. The 13% email error rate could
have been reduced if the invitation letter to AUA surgeons
had been sent by email ahead of time; that way, necessary
updates to email addresses could have been made before
the survey was administered. Questionnaires administered
by mail should also be pretestesd to confirm addresses and
reduce the cost of administration. Interpretation of the sur-
vey results must include a consideration of whether nonre-
sponders were uniquely different from re sponders (nonre-
sponse bias).

What were the results?

What was the magnitude of the response rate?
High response rates increase the precision of parameter
estimates, reduce selection bias and enhance validity.1 As
the response rate decreases, the likelihood that the charac-
teristics of the respondents differ from those of nonre-
sponders increases.23 Therefore, the findings from a survey
with a low response rate are less likely to be generalizable
to the target population. The “actual response rate”
reflects the sampling element (fully and partially com-
pleted questionnaires and opt-out re sponses), whereas the
“analyzable response rate” (fully and partially completed
questionnaires) reflects the percentage of the sampling
frame.1 Many investigators consider a response rate of
70% adequate for generalization to the target population,

Table 4. Different approaches to the validation of a survey or 
instrument47 

Types of validity testing Process description 

Content validation The systematic examination, preferably by 
experts in the field, of the content of the survey 
questions to determine if they accurately 
assess all the different domains of the 
construct being measured. The higher the 
content validity, the broader the inferences that 
can validly be drawn about a person under a 
variety of conditions. 

Construct validation Abstract constructs, such as intelligence, 
cannot be directly observed and need to be 
operationally defined. Construct validation is an 
ongoing process of hypothesis testing whereby 
one develops and tests new predictions based 
on a construct. 

Criterion validation Survey or scale results are correlated with 
some other measure of the construct, ideally a 
“gold standard” that has been used and 
accepted in the field. One assesses how a 
person who scores at a certain level on a new 
scale does on some criterion measure. 
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though this may vary according to the purpose and nature
of the study.23 Some investigators consider a response rate
between 60% and 70% (or less than 60% for controversial
topics) acceptable.1 The response rate for electronic (email
or Internet) questionnaires has been shown to be lower
than that for surveys administered by mail.50,51 Different
methods are proposed to increase the response rate for
electronically administered surveys.32,52

Sur and colleagues11 emailed 9319 members of the AUA
asking them to complete a Web-based survey. Of
9319 emails, 1213 (13%) were returned undeliverable with
an incorrect address. Of the 8100 delivered emails,
724 surveys were completed and 714 (8.8%) contained
analyzable data. The fact that the survey was online for
only 4 weeks and that no reminders were sent out for tech-
nical reasons might partly explain the low response rate.
The investigators mentioned the low response rate of 8.8%
as a limitation to their survey. The very low response rate
raises the question of how representative the survey sample
is of the AUA members and to what extent their findings
are generalizable to that population. The investigators
claimed that the characteristics of the survey responders,
although selective, were similar to the AUA profile, which
might indicate unbiased results and gives some legitimacy
to the internal and external validity of the study. The
investigators could have estimated sample size based on a
defined sampling frame, eligibility criteria and objectives
and then randomly drawn the desired sample size (with a
conservative correction for nonresponders) from the AUA
members list. They could have ensured their eligibility and
email addresses before conducting the survey. In fact, in a
subsequent study by the same investigators,18 an almost
identical survey was conducted and dealt with some of
these limitations. A similar evidence-based medicine survey
with additional questions was sent out by mail to a random
sample of 2000 AUA members. Weekly email reminders
were sent to nonresponders, and a second copy of the sur-
vey was sent after 6 weeks. Nonresponders were also
offered the opportunity to complete an Internet-based ver-
sion of the survey. The response rate for this survey was
44.5%, demonstrating that certain techniques (i.e., using
mixed methods and sending reminders and replacement
surveys) can help to increase response rates.18,32,38

Were appropriate statistical methods used?
Surveys can be descriptive or explanatory. Descriptive sur-
veys synthesize and report the factual data with the goal of
estimating a parameter (e.g., surgical residents’ satisfaction
with their residency programs). Explanatory surveys draw
inferences between constructs and concepts to test a
hypothesis and can explore several constructs at a time.
Surveys can address 1 or more underlying constructs, such
as an idea, attitude or measure. Surveys with 1 construct,
such as an instrument to measure residents’ knowledge,
are unidimensional scales, and those measuring more than

1 construct, such as residents’ knowledge and attitudes,
are multidimensional scales.23 Like other designs, surveys
require sample size estimation (power analysis or precision
analysis) a priori, and the research question, objectives,
hypotheses and design inform the method of sample size
estimation. Burns and colleagues1 have provided some use-
ful formulas of sample size estimation for descriptive and
explanatory survey designs. The statistical methods used
for data analysis must be based on the objectives of the
survey and the characteristics used for power estimation,
and they should be planned a priori. Sur and colleagues11

conducted an explanatory survey and appropriately listed
2 hypotheses on the understanding of technical terms
related to evidence-based medicine. They used univariate
logistic regression to test their hypotheses, but they did
not report performing an a priori power calculation. They
might have decided that with a target of 9319 members,
they would obtain more than enough completed question-
naires to answer the research question.

Was the reporting transparent?
The findings of a survey should address its objectives.
They should be clearly and logically presented with
appropriate tables and figures. The results should account
for all respondents and represent information obtained
from partially or fully completed questionnaires as a pro-
portion of the sampling frame.1 Sur and colleagues11 pre-
sented the results of analyzable data accounting for all
respondents. They appropriately presented the summary
data on demographics and question responses in tables
and figures with adequate explanation in the text. They
found that the surgeons who were full-time academics or
who completed training less than 10 years previous to the
survey administration had a better understanding of tech-
nical terms related to evidence-based medicine.

Were the conclusions appropriate?
The impact of the nonresponse rate on the validity of the
findings should be discussed in detail. Appropriate meth-
ods, such as multiple imputation, should be used to handle
the missing data.53,54 The results from both the imputed
data set and actual data set should be reported to measure
the impact of the missing data. The discussion should suc-
cinctly summarize the results and state their implications.
The findings from other similar studies should be inter-
preted, considered or refuted. The limitations of the study
and their implications on the findings should be explained,
and appropriate conclusions should be drawn accordingly.
Sur and colleagues11 appropriately summarized and inter-
preted their findings and discussed other interpretations
with respect to their findings. They listed a number of
study limitations but gave no explanation of the study
power and its implication on their results. They did not
discuss the reliability and validity of the tool used for their
survey. They indicated that their conclusions must be
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interpreted with caution and that further studies would be
needed to answer their research question.

Will the results help me alter my practice?

Are the results generalizable to my practice?
The generalizability of the study is the extent to which we
can apply the results from our sample to the whole popu-
lation.1 The survey by Sur and colleagues11 had some seri-
ous limitations, including a low response rate (8.8%),
which was most likely not representative of the AUA
membership as nonresponders and members without
listed email ad dres ses (> 90% of sample) may have had dif-
ferent attitudes than responders. Furthermore, there was
concern about the reliability and validity of the survey
instrument as reported. Considering that the investigators
themselves indicated in their conclusion that their survey
results must be interpreted with caution, we question
whether the findings of the survey are generalizable.

Will the information/conclusions from this survey help
me change or improve my practice/behaviour?
Notwithstanding its methodologic limitations, the survey
by Sur and colleagues found that surgeons who were full-
time academic practitioners or who had completed their
training less than 10 years previously were more likely to
have better understanding of technical terms related to
evidence-based medicine. Based on this finding we are
more likely to adopt a prudent approach and familiarize
ourselves with evidence-based medicine principles.

RESOLUTION OF THE CLINICAL SCENARIO

At the next urology rounds, you report your findings to
the head of your division. You inform him that there were
methodologic weaknesses to the survey, but you could not
ignore that there was some evidence to support the view
of the junior staff person. The professor, however, is not
yet ready to chastise the senior surgeon; he wants better
evidence. He therefore assigns you a new research project:
carry out a new survey with better methodology and a
higher response rate.

CONCLUSION

Results from physician surveys can provide useful infor-
mation about knowledge, practice patterns, beliefs and
attitudes that may help highlight research needs and
inform the adoption of practice guidelines or resources/
program implementation.8 Poorly designed surveys can
produce inaccurate and misleading results. The present
article provides surgeons with useful guides to critically
assess the quality of a survey’s design and the validity and
generalizability of its results. We outlined the importance
of survey question design, reliability and validity testing,

methods for maximizing response rates, and appropriate
data analysis and interpretation.
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