
This is a n  Op e n  Acces s  doc u m e n t  dow nloa d e d  fro m  ORCA, Ca r diff U nive r si ty 's

ins ti t u tion al r e posi to ry: h t t p s://o rc a .c a r diff.ac.uk/id/e p rin t/15 2 5 0 2/

This  is t h e  a u t ho r’s ve r sion  of a  wo rk  t h a t  w as  s u b mi t t e d  to  / a c c e p t e d  for

p u blica tion.

Cit a tion  for  final p u blish e d  ve r sion:

Khalaf, Khale el Al, O'Dowling-Kea n e,  S h a n e,  d a  M a t a ,  Cris ti a n e ,  M cGillycud dy,

Ca t h e rin e  T., Ch a d wick, Ba r b a r a  L. ORCID: h t t p s://o rcid.o r g/00 0 0-0 0 0 3-4 8 2 7-

3 4 7 3  a n d  Lynch,  Chris top h e r  D. 2 0 2 2.  Res po ns e  r a t e s  to  q u e s tion n ai r e-b a s e d

s t u die s  in  t h e  con t e m po r a ry  d e n t al  lit e r a t u r e:  a  sys t e m a tic  r eview. Jou r n al of

Den tis t ry 1 2 6  , 1 0 4 2 8 4.  1 0.10 1 6/j.jde n t .20 2 2.1 0 4 2 8 4  file  

P u blish e r s  p a g e:  h t t p s://doi.or g/10.1 01 6/j.jde n t .20 2 2.10 4 2 8 4

< h t t p s://doi.o rg/10.10 1 6/j.jde n t .2 02 2.10 4 2 8 4 >

Ple a s e  no t e:  

Ch a n g e s  m a d e  a s  a  r e s ul t  of p u blishing  p roc e s s e s  s uc h  a s  copy-e di ting,

for m a t ting  a n d  p a g e  n u m b e r s  m ay no t  b e  r eflec t e d  in t his  ve r sion.  For  t h e

d efini tive  ve r sion  of t his  p u blica tion,  ple a s e  r ef e r  to  t h e  p u blish e d  sou rc e.  You

a r e  a dvise d  to  cons ul t  t h e  p u blish e r’s ve r sion  if you  wish  to  ci t e  t his  p a p er.

This ve r sion  is b ein g  m a d e  av ailable  in  a cco r d a n c e  wit h  p u blish e r  policie s.

S e e  

h t t p://o rc a .cf.ac.uk/policies.h t ml for  u s a g e  policies.  Copyrigh t  a n d  m o r al  r i gh t s

for  p u blica tions  m a d e  available  in ORCA a r e  r e t ain e d  by t h e  copyrig h t

hold e r s .



 

Journal Pre-proof

Response Rates to Questionnaire-based Studies in the

Contemporary Dental Literature: A Systematic Review

Khaleel Al Khalaf , Shane O’Dowling-Keane , Cristiane da Mata ,

Catherine T McGillycuddy , Barbara L Chadwick ,

Christopher D. Lynch

PII: S0300-5712(22)00340-2

DOI: https://doi.org/10.1016/j.jdent.2022.104284

Reference: JJOD 104284

To appear in: Journal of Dentistry

Received date: 11 August 2022

Revised date: 1 September 2022

Accepted date: 6 September 2022

Please cite this article as: Khaleel Al Khalaf , Shane O’Dowling-Keane , Cristiane da Mata ,

Catherine T McGillycuddy , Barbara L Chadwick , Christopher D. Lynch , Response Rates to

Questionnaire-based Studies in the Contemporary Dental Literature: A Systematic Review, Journal

of Dentistry (2022), doi: https://doi.org/10.1016/j.jdent.2022.104284

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition

of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of

record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. Please note that,

during the production process, errors may be discovered which could affect the content, and all legal

disclaimers that apply to the journal pertain.

© 2022 Published by Elsevier Ltd.



Response Rates to Questionnaire-based Studies in the Contemporary 

Dental Literature: A Systematic Review 

Khaleel Al Khalaf
1,2,*

, Shane O'Dowling-Keane
1
, Cristiane da Mata

1
, Catherine T 

McGillycuddy
3
, Barbara L Chadwick

4
, Christopher D. Lynch

1
 

 

1. Restorative Dentistry Department, University Dental School & Hospital, University 

College Cork, Wilton, Co. Cork, Ireland. 

2. Prosthodontics Department, Dammam Specialist Dental Centre, Dammam Medical 

Complex, Dammam, Saudi Arabia. 

3. General Dental Practitioner, Tralee, Co. Kerry, Ireland. 

4. School of Dentistry, Cardiff University, Heath Park, Cardiff, United Kingdom. 

 

 

 

Short title: Response Rates to Questionnaire-based Dental Studies. 

 

 

⁎ Corresponding author: Khaleel Al Khalaf, Restorative Dentistry Department, University 

Dental School & Hospital, University College Cork, Wilton, Cork, Ireland T12 E8YV, 

Ireland. 

E-mail addresses: 118222110@umail.ucc.ie ; k.alkhalaf@live.co.uk  (Khaleel Al Khalaf). 

Co-authors emails: s.odowlingkeane@ucc.ie  (O'Dowling-Keane, Shane), 

cristiane.damata@ucc.ie (da Mata, Cristiane), cmacgill@hotmail.com (McGillycuddy, 

Catherine), chadwickbl@cardiff.ac.uk (Chadwick, Barbara), chris.lynch@ucc.ie (Lynch, 

Christopher). 

 

 

Funding sources: This work is supported by Ministry of Education, Saudi Arabia in a form 

of PhD scholarship for K.A. 

 

 





 

Abstract 

Objectives: This systematic review aimed to investigate what is a reasonable response rate 

for dental questionnaire-based studies in recent literature and to assess the factors that affect 

the response rates. 

Methods: We used MEDLINE/PubMed to search the dental literature of 2021 (January-

October). Two reviewers independently assessed studies eligibility and extracted date using 

standardized electronic extraction form. 

Results: One hundred and seventy-two studies were eligible, of theme a total of 149 response 

rates were reported from 133 studies, whereas the remaining 39 studies were excluded as they 

did not report response rates. The median response rate across the included studies was 77% 

(mean=70.8%). We found significant negative correlation between the response rate and the 

actual number of distributed questionnaires (sample size) (r = -0.4127; P<0.001). We also 

found an association between the response rate and the area of distribution, e.g., national or 

international (P= 0.0012). However, a wide variation was observed in the quality of 

information reported within this review and we did not find clear evidence of association 

between the response rate and other variables such as questionnaire piloting, number of 

questions in the questionnaire and the journal impact factor. 

Conclusions: The findings of this systematic review confirm the association between the 

response rate and the sample size, where the response rate increases when the sample size 

less than 300 participants. In addition, a higher response rate could be achieved when the 

study conducted within the same institution (e.g., university). 

Significance: Questionnaire-based research can provide answers to several questions that 

could not be answered by other types of research related to the field of dentistry, dental health 

practitioners and students‟ attitudes and behaviours and more. Questionnaire-based 

publications can effectively contribute to dental research; thus, dental journals should 

consider development of a minimum set of guidelines in the reporting of questionnaire-based 

manuscripts. 





1. Introduction 

Questionnaire-based research are widely published within the dental literature. This 

methodology can offer an objective methods of collecting information about people's 

knowledge, beliefs, attitudes, and behaviour [1]. Questionnaires can be used as the sole 

research instrument e.g., cross-sectional surveys or within clinical trials and epidemiological 

studies [2]. However, concern exists in relation to what represents a „reasonable‟ response 

rate – i.e., being of sufficient magnitude to reliably answer the questions posed, while 

excluding non-responder bias. Therefor a questionnaire should aim to obtain as representative 

a range of responses as possible, and thereby provide reliable and valid answers to the 

research questions posed. [3]. 

A brief review of the dental literature reveals a wide range of response rates – from as low as 

7% on the assessment of the knowledge and attitudes of western Australian dental health 

practitioners towards identifying and reporting child abuse [4] to as high as 100% on the 

assessment of the diagnostic skills of general dentists in different types of orthodontic 

malocclusions [5]. Thus, questionnaire response rates become one of the “most controversial 

issues” which may affect the journal acceptance and publication of the questionnaire-based 

researches [6]. 

In 1997, Tan and Burke conducted a review that included sample of 77 articles from four 

dental journals during the period 1989-1992. Their aim was to investigate the range and 

factors affecting response rates for mailed distributed questionnaire-based studies [7]. The 

authors found that 64% is the average response rate for the investigated questionnaire-based 

studies. Additionally, they suggested that questionnaire subject, incentives offered and length 

of questionnaire may influence response rates [7]. However, since then, research methods, 

computer technology, internet access, statistics and editorial policies have changed the 

practice of data collection. 

Nowadays, electronic survey become widely used among researchers. It minimises the 

processing costs because it automates the transformation of raw data into electronic form, and 

combines the advantages of interviews (e.g., complex branching) with those of paper-form 

surveys (e.g., standardization, anonymity) [8]. In 1984, Kraut used a computer network in 

international corporation to conduct research on work behaviours and attitudes [9]. Then in 

1986, a study aimed to conduct an experimental study by using both electronic and paper 

mail sample survey. The authors found that more respondents returned the paper survey 





(75%) than the electronic survey (67%). However, they reported less completion mistakes 

and faster returned response for the electronic surveys [8]. In literature, there is a conflict on 

whether email or paper-form questionnaires result in higher response rates. Some papers 

reported higher response rate for electronic questionnaires [10], others reported higher 

response rates for mail questionnaires, [8, 11], while others reported comparable response 

rates [12, 13]. 

Furthermore, email propagation or social media can be utilized to ensure reaching the most 

significant number of the targeted population. Hence, a higher response rate for the 

questionnaire-based study and a minimum non-responder bias might be obtained. However, 

participant recruitment through social media platforms or email propagation might be a 

challenging process, and the response rate cannot always be measured. A recent descriptive 

WhatsApp messenger-based cross-sectional survey study found that social media platforms 

are reliable and could be used for disseminating information as well as a research tool among 

medical students and healthcare professionals. The study also found that more than two-thirds 

of medical students and healthcare professionals routinely use social media, although a 21% 

response rate was reported [14]. 

It has been claimed that use of mixed-mode approach will enhance the survey response rates 

or if mailed surveys combined with e-mail follow-up [15] . In a study comparing different 

methods of administration, response rates close to 60% were achieved by mixed-mode 

contacts [12]. This approach, combining both mailed and e-mailed survey instruments with 

an Internet-based response mechanism, also is an approach to help reduce the problem of 

coverage error in administration of surveys [12]. In comparison, Dillman et al. suggested that 

mixed-mode distribution of questionnaires may increase response rates with respondents 

choosing their preferred method of response [16]. Similarly, it was reported that 41% of 

electronic questionnaire respondents would not complete a telephone interview on the survey, 

confirming the potential of mixed-mode distribution to reduce non-response bias [17]. 

Moreover, a response rate of 72% was reported when a mixed-mode method was used, 

noticing that this technique "improved representativeness of the sample without biasing other 

results" [18]. 

Asch et al. reported that questionnaires distributed to medical professionals yield low 

response rates (mean response rate among medical doctors was 54% and it is ≈60% among 

mail surveys published in medical journals) [19]. This is confirmed in a systematic review by 

Cook et al. in 2009 (median response rate of 60%) on healthcare professionals‟ response rates 

which was significantly lower than the estimate for the prior 10 year period. Authors also 





highlights the importance of non-response analysis and indicated that sending reminders and 

conducting studies on less than 1000 population will increase the response rate [20]. 

The research question for this study is to determine “what is considered to be a „reasonable‟ 
response rate to merit publication of a questionnaire-based study in the contemporary dental 

literature”. Hence, we conducted a systematic review to investigate what is a reasonable 

response rate for dental questionnaire-based studies in recent literature and to assess the 

factors that affect the response rates. 

2. Materials and methods 

The Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) 

guidelines for all procedures and reporting [21]. 

2.1 Information sources and search strategy  

i) Electronic database: In February 2022, an electronic search of the online 

MEDLINE/PubMed 2018 – present database using Ovid-dc2 interface was 

performed using the MeSH terms  related to questionnaire and dental literature. 

ii) Manual searching: To ensure a manageable number of articles, the search was 

restricted to articles published in the January-October 2021 period inclusive. At 

this stage, of the 782 citations, 556 articles were excluded after screening the 

title/abstract because they were not questionnaire-based studies or the date of 

publication was not within our study frame-time. When publication dates were 

unclear (e.g., Winter, Spring, etc.), journal websites were reviewed. Then, the 

remaining 226 articles were screened by 2 independent reviewers (K.A.) and 

(S.O‟D.-K.) to determine whether eligibility criteria were met. Following this, 54 

articles were excluded and a total of 172 studies were eligible for inclusion in this 

review, of these 39 studies did not report information regarding to the response 

rate, therefore these studies were excluded (Figure 1).  

 

2.2 Selection process and eligibility criteria  

Inclusion and exclusion criteria were set prior to the selection of articles for this systematic 

review. Inclusion criteria included: papers published between January and October 2021 

(even if available online earlier), methodology sections reporting questionnaires as tools of 

investigation and subsequently reported on in the results section. In addition, the 

questionnaire in the study must be directed to the dental schools‟ faculties/academics, dental 

health practitioners (dentists, hygienist, therapists, etc) or dental students. Studies were 

excluded if: the reported questionnaire was used to collect participant baseline characteristics 

as part of a larger study (e.g., randomised controlled trial) or if the questionnaire was not 

subsequently reported on in the article. 

  





Figure 1. PRISMA flow diagram of the identified studies  
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Duplicate records removed (n = 0) 

Excluded (n =54): 

 Questionnaire was directed to patients or 

non-dental staff (n=36) 

 Questionnaire was not a tool of investigation 

(n=7) 

 Non-dental study (n=4) 

  Publication out of criteria frame time (n=3) 

 Systematic review (n=2) 

 Full text cannot be found (not available) 

(n=2) 

Included in this review 

(n=133) 

Records removed after reviewing title and 

abstract: Not within the timeframe or not 

questionnaire-based (n=556) 

Full-text review (n =226) 

 

Title/ abstract review  

(n = 782) 

Eligible articles (n=172) 

Did not report response rates (n=39) 





2.3 Data collection process and quality assessment 

An electronic standardized data extraction form was used to extract the data from the eligible 

studies. Two investigators (K.A.) and (S.O‟D.-K.) extracted data for all included studies. We 

extracted data on the article title, reference details (ISSN/Doi), study ID, country(ies), 

discipline, reported response rate, sample size, area of distribution (e.g., national or 

international), actual number of questionnaires distributed, participant population and 

sampling frame, method of distribution (electronic or paper questionnaire), provision of 

stamped-addressed envelope for return of postal questionnaires, ethical approval, 

questionnaire piloting, follow-up, incentives, questionnaire reproduced in published article, 

number of questions in questionnaire, reference to response rate in discussion section, 

validity testing of questionnaire and the impact factor. In addition, a third investigator 

(C.D.L.) resolved any inconsistencies between the two investigators about included articles 

and data extraction. 

2.4 Statistical analysis 

While this project was mainly exploratory in nature, some potential associations of interest 

were investigated for statistical significance. Data distribution was considered to facilitate 

appropriate use of parametric/ non-parametric tests. We assessed the distribution of response 

rate and as it was not normally distributed, we used non-parametric tests for almost all 

reported results in this review. A Spearman‟s correlation was performed to assess the 

relationship between the response rates and the following numerical variables (actual number 

of distributed questionnaires, number of questions in questionnaire and journals impact 

factor).  Furthermore, Kruskal-Wallis test was used to assess the pattern of response rate 

across the following categorical variables (area of distribution, geographical distribution, 

method of distribution, piloting, and follow up). A statistically significant P value was based 

on a threshold of <0.05 and all analyses were using Stata/MP software (version 16). 

3. Results 

A total of 172 articles were eligible to be included in this review. Of these, 14 articles had 

more than one population (e.g., dentists and dental assistants) with different response rate 

distribution. Thirty-nine articles did not report information regarding to the response rate; 

therefore, these studies were excluded. Eventually, a total of 133 articles with 149 reported 

response rates were included. The characteristics of included studies are presented in Table 1 

according to the response rate. 





Table 1. Study characteristics based on response rate  

                               Response rate 

Variables 
<50% 50-<70 % ≥70% 

Actual number of questionnaires distributed  n (%) 

50 or less 0 3 (12) 16 (18.6) 

51-100 5 (17.2) 3 (12) 16 (18.6) 

101-300 4 (13.8) 6 (24) 30 (34.9) 

301-1000 11 (37.9) 8 (32) 18 (20.9) 

>1000 9 (31) 5 (20) 6 (6.9) 

Country n(%)    

Africa 2 (6.25) 1 (4) 2 (2.17) 

Asia 8 (25) 15 (60) 48 (52.2) 

Europe 14 (43.8) 8 (32) 28 (30.4) 

North America 4 (12.5) 0 5 (5.43) 

South America 3 (9.38) 0 5 (5.4) 

Other* 1 (3.13) 1 (4) 4 (4.35) 

Method of distribution    

Paper 8 (25.8) 5 (25) 32 (41) 

Electronic 23 (74.2) 14 (70) 45 (57.7) 

Both 0 1 (5) 1 (1.28) 

Number of questions n (%)    

< 50 questions 20 (100) 10 (83.3) 57 (86.4) 

≥ 50 questions 0 2 (16.7) 9 (13.6) 

Follow up reminders n (%)    

Yes 11 (34.4) 9 (36) 18 (19.6) 

Not reported 20 (62.5) 15 (60) 60 (65.2) 

Not applicable  1 (3.13) 1 (4) 14 (15.2) 

Pilot study     

Yes 16 (50) 13 (52) 35 (38) 

Not reported 16 (50) 12 (48) 57 (62) 

Ethical Approval obtained, n 

(%) 
   

Yes 26 (81.3) 25 (100) 76 (82.6) 

No or not reported 6 (18.8) 0 16 (17.4) 





3.1 Reported response rate 

Table 2 shows the distribution of response rates in the sample. Ninety-two of the reported 

response rates (61.7%) were greater than 70%. Thirty-seven reported response rates (24.8%) 

were of 40-69%, and 20 reported response rates (13.4%) were less than 40%. 

 

 

Table 2. Reported response rate within the sample included in the review 

Response rate (%)  
Articles 

n % 

<10 2 1.34 

10-19 3 2.01 

20-29 7 4.69 

30-39 8 5.36 

40-49 12 8.05 

50-59 12 8.05 

60-69 13 8.72 

70-79 20 13.42 

80-89 36 24.16 

≥90 36 24.16 

Total 149 100 

The median response rate was 77% (min=7%, max=100%) and the mean was 70.8% 

 

3.2 Actual number of questionnaires distributed 

Of the 149 reported response rates, 140 reported information about the number of 

questionnaires distributed to participants (93.9%). Nineteen studies reported questionnaires 

distributed to ≤50 participants (13.5), 24 (17.1%) reported questionnaires distributed to 

participants between 51-100, 40 (28.5%) reported questionnaires distributed to 101-300 

participants, 37 (26.4%) reported questionnaires distributed to 301-1000 participants and 20 

(14.2%) reported questionnaires distributed to >1000 participants (Table 1). We also found a 

statistically significant moderate negative correlation between the number of questionnaires 

distributed and response rate (Spearman's Correlation coefficient = -0.4127; P<0.001) 

suggesting that when the questionnaire was distributed to a smaller sample  population, a 

higher response rate was achieved. 





3.3 Area of distribution 

A total of 55 (36.9%) studies were conducted within the same institution as the study 

investigators, 81 studies (54.3%) were conducted nationally, and 13 (8.7%) were 

international studies. Table 3 shows the pattern of response rate according to the area of 

distribution. Significant differences in response rates based on the area of distribution were 

found, with higher response rates among studies that conducted within the institute (Kruskal-

Wallis test P value =0.0012). However, it should be noted that few international studies were 

included in our review (n=13). 

 

 

Table 3. Response rates according to the area of distribution 

Response rate (%)  
Area of distribution 

Within institute (%) National (%) International (%) 

<10 0 (0) 2 (2.47) 0 (0) 

10-19 0 (0) 3 (3.70) 0 (0) 

20-29 0 (0) 6 (7.41) 1 (7.69) 

30-39 1 (1.82) 7 (8.64) 0 (0) 

40-49 4 (7.27) 7 (8.64) 1 ( 7.69) 

50-59 2 (3.64) 9 (11.11) 1 (7.69) 

60-69 6 (10.91) 5 (6.17) 2 (15.38) 

70-79 12 (21.82) 8 (9.88) 0 (0) 

80-89 10 (18.18) 22 (27.16) 4 (30.77) 

≥90 20 (36.36) 12 (14.81) 4 (30.77) 

Total 55 81 13 

Minimum 36.1 7 20.4 

Median 84 73 84 

Maximum 100 100 99.4 

 

3.4 Geographical distribution  

The 149 reported response rate were categorised into six geographical area namely, Africa, 

Asia, Europe, North America, South America and other. Table 4 illustrates the pattern of 

response rate in regard to the geographical distribution. There were significant differences in 

response rate across the geographical distribution (Kruskal-Wallis test P value = 0.067). 

Approximately, two-third of studies in Asia had response rates ≥ 70%, whereas about half of 

European and north American studies had response rates ≥ 70%. 





3.5 Method of distribution 

The majority of the included studies reported electronic/ internet distribution of the 

questionnaires (82, 55%). Forty-five studies (30%) reported paper distribution whereas two 

studies (1.5%) reported mixed-mode distribution. No information was reported in the 

remaining 20 studies (13%). Table 4 shows the pattern of response rate according to the 

method of distribution. There is weak evidence of differences between the method of 

distribution and the response rate (Kruskal-Wallis test P value = 0.0489). 

 

Table 4. Response rates according to the geographical distribution and method of 

distribution 

Variable  
Number of 

studies (%) 

Min. 

response 

rate (%) 

Median (%) 

Max. 

response 

rate (%) 

Mean ± SD 

Geographical distribution 

Africa 5 (3.36) 25 60.8 91 60± 25.6 

Asia 71 (47.65) 21.7 81.5 100 77± 19.4 

Europe 50 (33.56) 20.4 73.5 100 65± 22.7 

North America 9 (6.04) 9.4 80 100 56± 38.3 

South America 8 (5.37) 16.8 73.7 97.4 65± 31.6 

Other 6 (4.03) 7 88.9 100 71± 36.1 

Method of distribution 

Electronic 82 (63.5) 7 72.8 100 65± 25.6 

Paper 45 (34.8) 20.6 84.3 100 75± 21.6 

Mixed-mode 2 (1.5) 52.6 68.1 83.7 68± 21.9 

 

 

3.6 Provision of a stamped-addressed envelope for return of postal questionnaires 

Only three studies out of the 45 (6.6%) that used paper distribution of the questionnaire 

reported provision of a stamped-addressed envelope for return. 

 

3.7 Ethical approval 

Of the 149 reported response rate, 127 (85.2%) reported ethical approval being sought, 20 

studies (13.4%) did not report seeking ethical approval and two studies (1.3%) reported that 

ethical approval was not sought or being advised that ethical approval was not required. 

 





3.8 Piloting 

Of the 149 reported response rates, 64 (43%) had been piloted, while no information on 

piloting was reported in the remaining studies (85 , 57%) (Table 5). There was no statistical 

significance differences in the response rates across these groups (Kruskal-Wallis test P value 

= 0.0877). 

 

3.9 Follow-up 

Of the 149 reported response rate, 38 studies (25.5%) reported follow-up was performed. 

Sixteen studies (10.7%) did not allow for follow-up and the remaining 95 studies (63.7%) did 

not report any follow-up (Table 5). Comparison of response rates across these groups was 

statistical significance (Kruskal-Wallis test P value = 0.0047). 

 

Table 5. Response rates according to piloting and follow-up 

Variable Median (min, max) % 

Piloting or not (n, %)  

Piloting (64, 43) 79.5% (7%, 100%) 

No piloting (85, 57) 74.8% (13.5%, 100%) 

Follow-up or not (n, %)  

Follow-up (38, 25.5) 67.3% (7%, 100%) 

No follow-up (16, 10.7) 84.9% (42.6%, 100%) 

Did not refer to follow-up (95, 63.7) 77% (9.4%, 100%) 

 

 

3.10 Incentives 

One-hundred and forty-two studies (95.3%) did not report any incentives. Five studies (3.3%) 

reported that no incentives had been offered. Two studies (1.3%) reported incentives had 

been offered. 

 

3.11 Questionnaire reproduced  

Sixty-four out of the 133 included articles (48%) reproduced the original questionnaire within 

the published article. The remaining 69 articles (52%) did not reproduce their questionnaire. 

 





3.12 Number of questions in the questionnaire 

Table 6 shows the number of questions included in the questionnaires and Figure 2 illustrates 

the association between number of questions and the response rate. It is clear from the scatter 

plot that there is no correlation between number of questions and response rate (Spearman's 

correlation coefficient: 0.1148; P = 0.2604). 

 

Table 6. Number of questions used within the questionnaires 

Number of questions Number of studies (%) Median (min, max) % 

≤10 13 (8.7) 68 (13.5, 100) 

11-20 33 (22.1) 83 (7, 100) 

21-30 27 (18.1) 75.79 (15.9, 100) 

31-40 9 (6) 81 (68.3, 89.3) 

>40 11 (7.3) 88 (53.4, 100) 

No information 56 (37.5) 72.45 ( 9.4, 100) 

Total 149 (100) P value = 0.2604 

 

Figure 2. Association between number of questions and response rate 

 

 

3.13 Reference to response rate in discussion section 

Of the 149 reported response rate, 53 studies (35.5%) commented on the response rate 

achieved in their discussion or conclusion section. Ninety-six studies (64.4%) did not 

comment on the response rate. 





3.14 Validity testing of questionnaire 

Fifty-nine studies (39%) reported that the questionnaire had been validated or was based on a 

previously-validated questionnaire. Three studies (2%) did not validate the used 

questionnaire and no information on validation was included in the remaining 87 studies 

(58%) out of the 149. 

 

3.15 Impact factor 

The range of journal impact factors was from 0.406 to 6.99. The scatter plot (Figure 3) shows  

no association between impact factor and response rate (Spearman's correlation coefficient:       

-0.0939; P = 0.2548). 

 

Figure 3. Association between impact factor and response rate 

 

 

 

  





4. Discussion 

This systematic review included 133 questionnaire-based articles with a total of 149 reported 

response rates. The median of response rate across the dental literature was 77% 

(mean=70.8%). In 1997, Tan and Burke reviewed 77 articles that were published between 

1988-1992, the response rates to “questionnaires mailed to dentists” had an average of 64% 

[7]. Thus, based on the information included in this systematic review, the response rate of 

the questionnaire-based dental studies is higher than what it was reported 25 years ago. 

Furthermore, this review revealed that studies conducted within the institute (e.g., university) 

had higher response rates than the studies that conducted nationally or internationally. 

Moreover, we found that about two-third of studies in Asia had response rates ≥ 70%, 

whereas about half of the European and north American studies had response rates ≥ 70%. 

However, we found weak evidence that the method of distribution (e.g., electronic) could 

affect the response rate, and comparable response rates could be achieved with any method of 

distribution as previously reported [12, 13]. Thus, this finding does not support using of 

electronic questionnaire [10] or the mixed-mode method [15, 16, 18]to increase the response 

rate. 

Beside the many advantages of electronic distribution of the questionnaire-base studies (e.g., 

automates the transformation of raw data into electronic form), concern has been expressed in 

relation to potential reduced response rates associated with this method. Yun et al. stated that 

“e-mail research raises many ethical concerns because unsolicited e-mail invades a person’s 

private space” [18]. Likewise, Dillman et al. also noted that junk email risks reducing 

response rates [16]. Comparable to older studies [22, 23], this systematic review have a 

median response rate for electronic distribution (72.8%) which was lower than that of paper 

distribution (84.3%). 

More than two-third of the studies that reported ≥70% response rate had distributed their 

questionnaire to participants of 300 or less. This indicates that a higher response rate could be 

achieved when the questionnaire is distributed to a smaller population. Similarly, Cook et al. 

suggested that conducting studies on less than 1000 population would increase the response 

rate [20]. Cook et al. also suggested that sending reminder will increase the response rate [20] 

which is in keeping with the original recommendations of  Dillman et al. [16]. However, we 

found that studies that reported sending follow-up reminder had lower response rates than the 

studies that did not report any information on sending reminder. Therefore, our results could 





not support the importance of sending reminder to increase the response rate as 63.7% of 

articles did not report any information on follow-up. 

While piloting is deemed essential and a recognised means of increasing response rate [16], 

the difference in response rates did not reach a significant level between the included studies 

reporting piloting (43%) and those which did not report any information (57%). A wide 

variation was also noted in the quality of information reported within the systematic review 

sample of publications. Thirteen percent of articles did not report seeking ethical approval for 

their questionnaire, 58% did not report whether or not their questionnaire had been validated, 

and 56% did not report whether their questionnaire reproducible or not (i.e., can be used 

again). Additionally, we found no relationship between the number of questions in 

questionnaire and the response rate. In addition, 96 articles (64.4%) did not comment or 

mention the achieved response rate in the discussion section of their study and 142 studies 

(95.3%) did not report offering any incentives. 

Questionnaire-based studies and the response rate achieved are controversial. There is no 

evidence base for specific thresholds for response rates among these studies [6]. However, 

conducting good research practice by following the core principle based on Dillman's work 

[16] which have achieved high levels of acceptance within the scientific community and 

considered as fundamental to high quality surveys [6]. Briefly, Dillman et al. recommended 

that: (1) more work and scientific rigour goes into the planning and execution of a 

questionnaire survey, the more likely the results are to be valid, (2) the quality and clarity of 

the survey's covering letter will improve response rates, (3) the questions set should be 

simple, short, specific without being too specific, unambiguous and should avoid bias, (4) the 

questionnaire should be piloted amongst colleagues, potential users of the information and 

also amongst the population to be surveyed, (5) the questionnaire recipients should be 

randomly selected, representative of the population as a whole (to avoid selection bias and 

ensure that results are 'generalisable') and of sufficient size, and (6) if one mailing achieves a 

poor response rate, then repeat the mailing twice and try to identify how non-responders 

differ (demographically) from responders [16]. 

Systematic reviews offer advantages such as efficiency, integration of information from a 

diverse range of related articles, while reducing bias and increasing reliability and accuracy 

of recommendations because of its formalised and thorough method of investigation [24]. We 

conducted a comprehensive search strategy and the investigation was exploratory in nature; 





some potential associations of interest were investigated for statistical significance. Due to 

the non-normal distribution of data, non-parametric tests were selected. These tests are 

valuable; however, they are less sensitive than parametric tests [25]. In addition, our review 

was limited to the English language studies that published between January and October 2021 

which could considered as limitations of this systematic review. 

 

5. Conclusion 

 

The findings of this systematic review confirm that high response rate is associated with 

smaller sample size and conducting the study within the same institute. However, we noted 

considerable variation exists amongst response rates and the reporting of other information. 

Questionnaire-based publications can effectively contribute to dental research; thus, dental 

journals should consider development of a minimum set of guidelines in the reporting of 

questionnaire-based manuscripts. 
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