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Abstract
Objectives: Survey studies are a commonly used method for 
data collection in surgical education research. Nevertheless, 
studies investigating survey design and response rates in 
surgical education research are lacking. The aim of this study 
was to gain an insight into survey response rates among sur-
gical residents and medical students, and provide an initial 
reporting guideline for future survey studies in this field. De-
sign: PubMed (MEDLINE) was systematically searched for 
survey studies in surgical education from January 2007 until 
February 2020, according to the PRISMA statements check-
list. Study selection was conducted by 2 authors, indepen-
dently. Surveys directed at surgical residents and/or medical 
students were included if data on response rates was avail-
able. Studies reporting solely from nonsurgical fields of med-
icine, paramedicine, or nursing were excluded. Subgroup 
analyses were performed, comparing response rates for 
varying modes of survey, per country, and for the 10 journals 

with the most identified surveys. Results: From the 5,693 re-
cords screened for a larger surgical survey database, a total 
of 312 surveys were included; 173 studies focused on surgi-
cal residents and 139 on medical students. The mean (SD) 
response rate was 55.7% (24.7%) for surgical residents and 
69.0% (20.8%) for medical students. The number of pub-
lished surveys increased yearly, mostly driven by an increase 
in surgical resident surveys. Although most surveys were 
Web-based (n = 166, 53.2%), this survey mode resulted in the 
lowest response rates (mean 52.6%). The highest response 
rates, with a mean of 79.8% (13.1%), were seen in in-person 
surveys (n = 89, 28.5%). Wide variations in response rates 
were seen between different countries and journals. Conclu-
sions: Web-based surveys are gaining popularity for medical 
research in general and for surgical education specifically; 
however, this mode results in lower response rates than 
those of in-person surveys. The response rate of in-person 
surveys is especially high when focusing on medical stu-
dents. To improve reporting of survey studies, we present 
the first step towards a reporting guideline.

© 2021 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Survey studies are frequently applied for the evalua-
tion of research into education for surgical residents and 
medical students [1]. These surveys form a key element 
for improving medical education and assessing the per-
formance, attitudes, and well-being of the residents and 
students. 

Surveys can be conducted in modes such as in-person 
interviews, postal questionnaires, and Web-based surveys 
[2], the last of which has gained popularity in recent years 
[3]. It has been well established that different survey types 
will produce a variable response rate, which, in turn, af-
fects their reliability and interpretation. A low response 
rate introduces a nonresponse bias and wider confidence 
intervals, thereby affecting the quality of conclusions 
drawn from a survey [4]. In-person surveys show higher 
response rates than studies with a postal and/or Web-
based design but are more expensive to perform. Web-
based surveys, on the other hand, are easy to implement 
and more suitable for a large sample size, but response 
rates are relatively low [5, 6]. Specific to medical students, 
researchers found a 50% drop in the response rate when a 
postal survey was replaced by an e-mail-based survey [7].

Although medical students are frequently approached 
for surveys, little is known about their rate of participation 
[8–10]. Medical students and residents are subject to the 
hierarchy at medical school and can react and respond to 
survey requests differently from other health care profes-
sionals [11]. It is thus difficult to compare their participa-
tion rates. A study that analyzes the rate of participation by 
this specific group in different survey types is needed to 
maintain reliable survey results. However, studies investi-
gating the survey methods and response rates in surgical 
education research are currently lacking [12]. Analyzing 
the participation in surveys and the survey methods in spe-
cific populations, e.g., medical students and residents, can 
provide essential information to improve the quality of fu-
ture surveys and survey research in general [5].

Survey research is often hindered by unclear and in-
consistent reporting of the methods used, e.g., the re-
sponse rates and the number of survey requests [10, 13]. 
This lack of information about survey methodology ham-
pers the reliability and reproducibility of the results. 
Therefore, the implementation of a standardized report-
ing guideline for surveys in surgical education is needed. 
The aim of our study was to perform a systematic review 
on surveys in surgical education, with an emphasis on re-
sponse rates for varying modes of survey, and to present 
an initial reporting guideline for future studies.

Methods

PubMed (MEDLINE) was systematically searched from 1 Jan-
uary 2007 to 1 February 2020, resulting in the surgical survey da-
tabase referred to by Meyer et al. [2] in the Annals of Surgery. For 
this database, the following MeSH term or keywords were used: 
(“questionnaire” or “survey”) and ‘‘response rate’’ and (“surgery” 
or “surgical”). A subgroup of surgical resident and medical student 
surveys was selected by searching for “resident,” “trainee,” “stu-
dent,” or “intern”. Studies were included if matching criteria for 
surgical resident or medical student and data on response rates 
were available. Reviews, conference abstracts, case reports, and 
studies reporting solely from nonsurgical fields of medicine, para-
medicine, or nursing, were excluded. Studies reporting the use of 
various survey types were also excluded. Two authors (L.B.D. and 
S.B.) independently carried out the study selection based on the 
stated criteria. This systematic review was performed according to 
the Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) statements checklist, including the publica-
tion of a PRISMA flow diagram.

Surveys were stratified as: (1) in-person (face to face or tele-
phone), (2) postal, (3) e-mail, (4) Web-based with an online ques-
tionnaire, and (5) a miscellaneous group with mixed-mode sur-
veys. The number of survey requests sent to the subjects was clas-
sified as a single request or multiple requests. The response rate per 
country of origin was described for all countries with ≥3 identified 
surveys; otherwise, surveys were described as part of a continent 
or as miscellaneous for collaborations between continents. The re-
sponse rate per scientific journal was described for the 10 journals 
with the highest number of identified surveys, displaying journals 
with ≥5 identified surveys.

To establish an initial reporting guideline for surveys in surgi-
cal education, reporting guidelines available in the literature were 
collected. The EQUATOR (Enhancing the QUAlity and Transpar-
ency Of health Research) network was used to select the SURGE 
and CHERRIES guidelines as the most appropriate reference 
guidelines [14]. The initial guideline was written in accordance 
with the points raised in the reports on good practices in survey 
research [5, 15–22]. The reporting guideline by Moher et al. [22] 
was used an example.

The data are presented as mean (SD). Groups were compared 
by Student t test for differences between 2 groups, and one-way 
analysis of variance for differences between the 5 survey modes.  
p < 0.05 was considered statistically significant. Statistical analyses 
were performed with R: A Language and Environment for Statisti-
cal Computing v1.0.153 for Mac (R Foundation for Statistical 
Computing, Vienna, Austria), using the software R Package “gg-
plot2.”

Results

In total, 5,693 records were retrieved from the system-
atic literature search, with 312 surveys meeting the selec-
tion criteria. A detailed description of the inclusion and 
exclusion of records is provided as a PRISMA flow dia-
gram (online suppl. Fig. 1; for all online suppl. material, 
see www.karger.com/doi/10.1159/000516125). Of the 
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identified surveys, 173 focused on surgical residents and 
139 on medical students. One hundred and sixty-six 
(53.2%) surveys were classified as Web-based, 89 (28.5%) 
as in-person, 41 (13.1%) as e-mail, and 16 (5.1%) as post-
al mode. The majority of surveys was performed in the 
USA (n = 163, 52.2%), followed by Canada (n = 32, 10.2%), 
and the UK (n = 26, 8.3%).

Response Rates for Surgical Residents and Medical 
Students
The annual number of published surveys in surgical 

education increased from 10 in 2007 (3 surgical resident 
and 7 medical student surveys) to 33 in 2019 (26 and 7, 
respectively) (Fig. 1). The mean (SD) response rate for all 
312 surveys was 61.6% (23.9%), with a mean of 55.7% 
(24.7%) for surgical residents and 69.0% (20.8%) for med-
ical students (p < 0.0001). When comparing the response 
rate between surgical residents and medical students for 
different modes of survey, the mean response rate was 
only statistically different for in-person surveys, with a 
mean of 73.5% (12.4%) and 81.3% (13.0%), respectively 
(p = 0.028; Fig. 2).

Response Variation for Modes of Survey and Repeated 
Requests
A significant difference in response rates was observed 

between different survey modes (p < 0.0001), with in-per-
son surveys resulting in the highest response rate (mean 

79.8% (13.1%)) and Web-based surveys in the lowest 
(mean 52.6% (23.2%)). The mean response rate was 59.4% 
(25.7%) for e-mail surveys and 59.1% (17.7%) for postal 
surveys. Lower response rates were observed for studies 
reporting multiple/repeated survey requests than those 
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Fig. 1. Number of publications identified for each year, stratified 
for surgical residents and medical students, from 2007 to 2019.

Fig.  2. Mean (SD) response rate for different modes of survey, 
stratified for surgical residents and medical students. p value for 
Student t test, with * p = 0.028 indicating significance.

Fig.  3. Mean (SD) response rate for different modes of survey, 
stratified for single request and repeated requests surveys. p value 
for Student t test, with * p = 0.028 indicating significance. 
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Fig. 5. Mean (SD) response rate for the 10 
journals with the highest number of identi-
fied surveys.

Fig. 4. Mean (SD) response rate per coun-
try or continent of origin.
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reporting a single request, with a mean of 51.3% (22.3%) 
and 67.2% (22.9%), respectively (p < 0.0001). When com-
paring the difference between multiple and single re-
quests for different modes of survey, the mean response 
rate was only statistically different for Web-based sur-
veys, with a mean of 47.9% (21.2%) and 56.2% (24.2%), 
respectively (p = 0.019; Fig. 3). 

Response Variation for Countries and Journals
A wide variation in response rates was seen world-

wide, with a mean response rate of 55.6 (24.3%) in the 
USA, 59.0% (26.0%) in Canada, and 78.0% (18.1%) in the 
UK. The highest mean response rate of 84.8% (8.4%) was 
seen in Nigeria and the lowest response rate in France 
with 54.3% (19.8%) (Fig. 4). In Nigeria, all the surveys 
were in-person surveys; in France, all the surveys were 
Web-based (online suppl. Fig. 2). A variation was seen 

across the 10 journals with the highest number of identi-
fied surveys, with a mean response rate of 63.9% (24.6%) 
for the Journal of Surgical Education, 75.5% (18.3%) for 
the American Journal of Surgery, and 64.1% (19.7%) for 
the Journal of Surgical Research. The highest mean re-
sponse rate was seen in the American Journal of Surgery 
and the lowest in the Annals of Plastic Surgery, with 
49.1% (21.0%) (Fig. 5).

Initial Reporting Guideline
With 17 items that covered the key elements of a sur-

vey study manuscript, a clear and consistent presentation 
of the methodology and outcomes was generated (Table 
1). The most important items of this guideline are the 
eligibility criteria for the selection of subjects, the mode 
of survey used, the survey items included, the number of 
subjects included, and the total response rate.

Table 1. Checklist of items to include when reporting a survey

Section Topic         Checklist item

Title
Title structure 1.	 Identify the study as a survey and address the subjects of the survey

Abstract
Concise methodology 2.	 The subject group, mode of survey, study period, number of subjects approached, 

and number of requests sent
Structured results 3.	 The total response rate and number of subjects included

Introduction
Rationale 4.	 Clear description of the rationale, referring to important previous studies
Objectives 5.	 Concise study aim, including the subject group and main research question

Methods
Subject group 6.	 The specific subject group, including eligibility criteria
Mode of survey 7.	 Mode of survey, such as in-person, postal, e-mail, or Web-based
Survey strategy 8.	 The predefined plan for the number of subjects to be approached (justification of 

sample size), the number of requests to be sent, and who will send the requests
Ethics 9.	 Institutional review board (IRB) approval, study funding, and informed consent
Survey items 10.	 A summary of the survey items, with information on reliability and validation, and 

the full survey text as supplementary information
Missing data 11.	 A description of missing data for each survey item
Data analysis 12.	 Analyses of qualitative and quantitative survey data, including the applied methods 

for statistics

Results
General survey results 13.	 Number of subjects included, the total response rate, and response rate for each 

request sent
(Non)respondents 14.	 Subject characteristics of respondents and nonrespondents

Discussion
Reflection 15.	 Critical reflection about the results and the available literature
Limitations 16.	 Potential bias caused by survey methodology, subject selection, and nonrespondents
Conclusions 17.	 Interpretation of the results, in line with the study aim
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Discussion

The yearly number of published surveys in surgical ed-
ucation has increased in the past 13 years, especially in sur-
veys focusing on surgical residents. In-person surveys re-
sulted in the highest response rate and Web-based surveys 
in the lowest response rate. Surgical residents responded 
less often to survey requests than medical students did, es-
pecially when the surveys were performed in person.

Previous studies evaluating response rates among dif-
ferent health care professionals showed a variety of out-
comes. A review evaluating the response rate in doctors 
found that they have a lower response rate than patients 
(mean: 53.3 and 70.0%, respectively [2]). Response rates in 
studies on surgeons, for example, are often very low (15%), 
which could be explained by their busy workload and lim-
ited priority for participation [23]. Although medical stu-
dents and residents are part of the health care system in 
terms of pursuing a medical career, their behavior in terms 
of survey participation cannot be compared to the behav-
ior of doctors.

Our results are in agreement with a study on health pro-
fession residents, mostly medical students, that found a re-
sponse rate of 71.3% (69.4% for medical students) [12]. 
The relatively high response rate in surgical residents and 
medical students could be explained by the hierarchy they 
are subjected to in the health system, leading to a higher 
priority to participate [11]. We found a higher response 
rate for medical students than surgical residents, possibly 
explained by the combination of a higher rank in the hier-
archy for residents and a busier work-schedule. 

In our study, we found that in-person surveys resulted 
in the highest (79.8%) and Web-based surveys in the lowest 
(52.6%) response rate. These results are in line with previ-
ous studies [3, 16, 24, 25]. However, because of the low re-
sponse rates, such surveys can be subject to bias because of 
the self-selection of participants, the so-called “volunteer 
effect” [26]. To increase the response rate, Web-based sur-
veys often use multiple requests for participation. We 
found that studies using repeated survey requests had low-
er response rates than those using a single request. This 
outcome is the opposite of previous studies, suggesting that 
multiple requests lead to higher response rates [9, 27]. Ac-
cording to the current guidelines, certain well-designed 
surveys achieve a high response rate on initial presentation 
[16]. When faced with a low response rate, authors are in-
clined to send additional requests. However, the factors 
that result in a low response rate in the first round will not 
be addressed only by sending repeat requests. This may 
explain why studies with repeated survey requests had a 

lower overall response rate. It is important to implement 
strategies to improve the response rate, and therefore de-
crease the risk of a nonresponse bias. This could be by im-
plementing incentive-based interventions (that use money 
and design-based approaches), i.e., in-person surveys and 
user-friendly questionnaires that are not too long [28, 29].

A global variation in response rates was found. Surveys 
performed in Pakistan had the highest response rate 
(84.8%) and those in France had the lowest (54.3%). The 
response rate in the USA was also low (55.6%). These dif-
ferences can mostly explained by the differences in modes 
of survey (online suppl. Fig. 2). In nonwestern countries, 
like Nigeria, in-person or telephone surveys are preferred 
due to limited logistics and internet access [24]. The sur-
veys in Pakistan and Nigeria, the countries with the highest 
response rate, were all conducted in person, the survey 
mode proven to lead to the highest response rate. 

On the other hand, in France and the USA (the coun-
tries with the lowest response rates), the Web-based sur-
vey, i.e., the mode with the lowest response rate, was most 
often used. Another possible explanation could be cultural 
cross-country differences, like differences in individualism 
and collectivism [30, 31]. However, the literature on cul-
tural difference and survey outcomes is scarce, thus limit-
ing conclusions on this matter. 

Strategies to improve response rates and therefore the 
quality of surveys are often lacking. A systematic review of 
100 Web-based and 100 non-Web-based surveys showed 
that many items of the Survey Reporting GuidelinE 
(SURGE) or the Checklist for Reporting Results of Internet 
E-Surveys (CHERRIES) guideline were not reported [20]. 
To provide a framework for surveys in surgical education, 
we compiled a 17-item initial reporting guideline to ensure 
clear and consistent presentation of the methodology and 
outcomes of survey studies in this field.

To our knowledge, this is the first systematic review on 
the response rates of surveys in surgical education. 
Strengths of this study include the systematic approach fol-
lowing the PRISMA reporting guideline and the relatively 
large number of survey studies included (n = 312). The 
main limitation of the study is the quality of the included 
records, with sparse information available about the meth-
odology of the surveys performed. This limitation ham-
pered a more elaborate analysis of the factors that influence 
response rates. The reporting guideline for surveys in sur-
gical education can be considered as an initial step towards 
a broadly recognized guideline, which requires an expert 
review by means of a Delphi study [32].

In conclusion, this systematic review on surveys in sur-
gical education demonstrated variations in response rates 
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between different modes of survey, thus highlighting the 
importance of clear and consistent reporting of survey 
methodology.
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