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Introduction 
 

Research misconduct, including fabrication, falsi-
fication, guest authorship, and plagiarism is one 
of the unethical behaviors in scientific research 
and has been of interest to the scientific society 
in recent years (1, 2). The increased rate of vari-
ous types of publication misconduct since the late 
20th century has been a cause of raised concern (3, 
4). Studies show that the percentage of scientific 
paper retracted due to fraud has been increasing 
(5). Increased publication misconduct and lack of 

academic honesty can encumber the production 
of new knowledge, waste resources, weaken pub-
lic trust, and reduce motivation to participate in 
research and surveys (6). Publication misconduct 
not only jeopardizes the author’s reputation but 
can also create issues for the affiliated organiza-
tion (7). An accurate estimate of publication mis-
conduct is necessary to understand the problem 
and plan solutions. To estimate publication mis-
conduct, studies use indirect methods to reduce 
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bias caused by withholding the truth. Most stu-
dies have estimated professional misconduct 
through anonymous questionnaires. Self-
administrated questionnaires tend to be less cost-
ly and their data collection is less time-consuming. 
More importantly, their anonymity helps avoid 
response bias, but they are associated with an in-
creased non-response rate, especially to sensitive 
questions. In addition to lower response rates, 
respondents may withhold the truth or provide 
false responses (8). A possible solution to this 
issue is using indirect methods in which trust is 
increased through randomization and aggregation, 
and chances of inaccurate or missing responses 
to sensitive questions are reduced. With aggrega-
tion, the sensitive question is placed in a list of 
non-sensitive questions, and respondents are 
asked how many of the items on the list apply to 
them. Since not all items apply to each individual, 
the respondents can rest assured that they will 
not be identified through their response to the 
sensitive question. Block total response is a 
common aggregation technique (9), and one of 
the special methods is the item count technique, 
the unmatched count technique (UCT), or the list 
experiment (10). 
In the list experiment method, there are two lists 
of questions. The first one is a list of non-
sensitive questions and the second one includes 
one sensitive question in addition to non-
sensitive questions. These two lists are presented 
to two groups of participants; the baseline group 
(control) and the treatment group. Respondents 
only need to state the number of items that are 
true about them. If these two groups provide 
truthful responses to the questions, the rate of 
the sensitive question can be estimated. This es-
timate is the product of the difference between 
the average responses in the treatment and base-
line groups. If the sample respondents are ran-
domly chosen from the target population, and 
other sources of bias are negligible, an accurate 
and bias-free estimate can be achieved. To in-
crease the sample size and reduce estimate error, 
the technique can be applied twice to the same 
sample using a different list of non-sensitive 

questions each time. This is known as the double 
list experiment (11).  
The present study was conducted with the as-
sumption that using anonymous research tools 
can increase participants’ trust, reduce public ac-
ceptance bias, and thus reduce underestimation, 
and that indirect methods such as double list ex-
periment can be an appropriate alternative to di-
rect questionnaires. To the best of our knowledge, 
this is the first study of its kind to use the double 
list experiment, except for the study by Jann et al. 
who examined the prevalence of plagiarism 
among students (12). Our study objective was to 
use the double list experiment to assess the pre-
valence of publication misconduct among Iranian 
authors who have published in Iranian journals 
indexed in Scopus. 
 

Materials and Methods 
 
The target population of this investigation was 
Iranian authors who have published an article in 
a Scopus indexed Iranian journal between 2009 
and 2011. The study was approved by the Institu-
tional Review Board of Tehran University of 
Medical Sciences. Individuals’ participation in the 
study and responding to questions was regarded 
as consent to participate in the study.  
 
Questionnaire 
In the double list experiment, two different lists 
of questions (lists A and B) are randomly distrib-
uted between two groups of participants. The 
first group acts as the Treatment group for list A 
and the Baseline group for list B. The second 
group acts as the Treatment group for list B and 
the Baseline group for list A (11). If the two 
groups have the same sample size, and samples 
are allocated to groups by random, the variance 
of a given estimate only depends on the variance 
of the two Baseline lists and the variance of the 
sensitive item. When the correlation between 
non-sensitive items in one list is negative, vari-
ance decreases, and when the correlation between 
non-sensitive items in two lists is positive, the 
inter-list covariance is increased. 
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The research tool in this study was anonymous 
questionnaires, which were developed based on 
the assumptions for the double list experiment 
model, the sensitivity of the issue, and the target 
population. First, a series of non-sensitive ques-
tions with an average “Yes” response of 0.5 and 
some sensitive questions concerning publication 
misconduct were suggested. In the questionnaires, 
each sensitive question was embedded within 
four non-sensitive questions, totally apart from 
the sensitive response choice item. The five sen-
sitive questions used in this study were: 
1. In the past year, I have submitted/published a 
paper I had published before exactly as it was, after 
translating it, or after minimal revisions, without 
asking permission from the first publisher. 
2. In the past year, I have copied exact sentences (at 
least 5 sentences) from others’ publications to write 
my paper. 
3. In the past year, I have falsified or fabricated part 
of the research data/results for a paper I was writ-
ing. 
4. In the past year, the research methods I de-
scribed in at least one of my papers were not ex-
actly true. 

5. In the past year, my name has been listed, with 
my consent or to my request, as a co-author of a 
paper to which I did not contribute significantly 
(neither the study execution nor the preparation 
of the article). 
The validity and reliability of the questions were 
tested. To determine the validity, 20 students and 
staff were asked to reply to non-sensitive ques-
tions. In addition, we consulted five experts in 
the field of ethics about the clarity of the ques-
tions, and used their feedback to make the final 
amendments. According to the respondents of 
this section, the clarity of the questions was 
85.03%. 
Next, we determined the reliability of the ques-
tions. For this purpose, we ran a Test Retest. 
Questions were directed at 40 epidemiology doc-
toral students twice, with a two week interval, 
and the intra class correlation (ICC) was deter-
mined as the reliability between them. The ICC 
was calculated for answers to each list (lists A and 
B), and they ranged between 0.988 (95% CI: 
0.951, 0.997) to 0.656 (95% CI: -0.194, 0.901) 
(Table 1). 

 

Table 1:  Intra class correlation (ICC) and 95% confidence intervals (CI) of each series of questions on 
questionnaires 1 and 2 

 
Series Questionnaire 1 ICC (95% CI) Questionnaire 2 ICC (95% CI) 

1 List A1, including question on 
duplicate publication 

0.917 (0.711, 0.976) List A1, not including question on 
duplicate publication 

0.757 (0.156, 0.930) 

2 List A2, not including question on 
falsifying study methods 

0.820 (0.330, 0.951) List A2, including question on falsi-
fying study methods 

0.749 (0.130, 0.928) 

3 List A3, including question on 
plagiarism 

0.855 (0.462, 0.961) List A3, not including question on 
plagiarism 

0.942 (0.798, 0.983) 

4 List B3, not including question on 
plagiarism 

0.895 (0.609, 0.972) List B3, including question on pla-
giarism 

0.656 (- 0.194, 0.901) 

5 List B2, including question on 
falsifying study methods 

0.866 (0.504, 0.964) List B2, not including question on 
falsifying study methods 

0.685 (- 0.094, 0.909) 

6 List A4, not including question on 
guest authorship 

0.865 (0.498, 0.964) List A4, including question on quest 
authorship 

0.797 (0.296, 0.942) 

7 List A5, including question on 
data fabrication 

0.824 (0.291, 0.956) List A5, not including question on 
data fabrication 

0.905 (0.671, 0.973) 

8 List B1, not including question on 
duplicate publication 

0.942 (0.766, 0.986) List B1, including question  on du-
plicate publication 

0.685 (- 0.094, 0.909) 

9 List B4, including question on 
quest authorship 

0.846 (0.381, 0.962) List B4, not including question on 
quest authorship 

0.904 (0.665, 0.972) 

10 List B5, not including question on 
data fabrication 

0.988 (0.951, 0.997) List B5, including question on data 
fabrication 

0.921 (0.726, 0.977) 
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Since any question regarding participants’ de-
mographics was likely to reduce their trust, no 
such questions were included. To measure the 
level of trust in the study method regarding con-
fidentiality and difficulty, we included the follow-
ing two questions at the conclusion of the ques-
tionnaire: “How did you find the instructions for 
completing the questionnaire?” and “How trust-
worthy do you find this method in terms of con-
fidentiality of your responses?” The study ques-
tionnaire was used in a pilot through electronic 
survey services affiliated with the Tehran Univer-
sity of Medical Sciences. 
Implementation: We searched for papers pub-
lished between 2009 and 2011 in biomedical Ira-
nian journals indexed in Scopus (approximately 
50 journal titles). All those with a non-Iranian 
corresponding author were excluded from the list, 
and the final study population was 2321 corres-
ponding authors with an address in Iran. After 

retrieving their email addresses, a description of 
the study and its objectives were sent to them, 
and they were invited to participate in the web-
based study. Two reminders were sent at two-
week intervals. Corresponding authors were ran-
domly divided into two groups and one of the 
two study questionnaires was sent to them. 
Statistical Analysis: In the double list experiment 
method, there are two question lists for each sen-
sitive question (for instance, lists 1 and 8 for as-
sessing duplicate publication), which we shall re-
fer to as lists A and B from now on (Table 1).  
For each list, one group of the participants is the 
Baseline and the other is the Treatment group. 
By selecting an equal sample size for each group, 
and using similar sensitive questions in both lists, 

yAik = yBik  for all participants, and the total of 
sensitive and non-sensitive questions in these two 
groups would be: 

 

𝑦 𝐴𝑖𝑘 =   
1 if individual 𝑖 would honestly say yes to item 𝒦 on the A list 
0 if individual 𝑖 would honestly say no to item 𝒦 on the A list 

  

 

𝑦 𝐵𝑖𝑘 =   
1 if individual 𝑖 would honestly say yes to item 𝒦 on the B list 
0 if individual 𝑖 would honestly say no to item 𝒦 on the B list 

  

 

𝑦 𝐴𝑖+
𝐾 =   𝑦  𝐴𝑖𝑘                                       𝑦 𝐴𝑖+

𝐾−1 =  𝑦  𝐴𝑖𝑘   

𝐾−1

𝐾=1

   

𝐾

𝐾=1

 

 

𝑦 𝐵𝑖+
𝐾 =   𝑦  𝐵𝑖𝑘                                       𝑦 𝐵𝑖+

𝐾−1 =  𝑦  𝐵𝑖𝑘   

𝐾−1

𝐾=1

   

𝐾

𝐾=1

 

 
Thus, one group of participants responds to list 
A, not including the sensitive question, and forms 
the Baseline group for list A, and the same group 
responds to list B, including the sensitive ques-
tion, and forms the Treatment group for list B. 
Questions for the other group are the reverse, i.e. 
for list B, they are the Baseline group, and for list 
A, they form the Treatment group. Assuming 
that participants understand the method and re-
spond honestly, the difference in the proportion 
of “yes” responses for each list is the prevalence 
estimate of the sensitive question based on each 

given list. Since the number of respondents in 
both treatment groups A and B was the same, the 
total prevalence of each sensitive question is the 
mean of the two estimated prevalence rates calcu-
lated for lists A and B.  
To determine the variance of the estimate, we 
added the variances of lists A and B in both 
groups, subtracted their covariance from the sum, 
and divided the results by the sample size. The 
square root of the calculated variance was used as 
the standard error to determine the 95% confi-
dence intervals (13). 



Iran J Public Health, Vol. 45, No.7, Jul 2016, pp. 897-904 

901                                                                                                          Available at:  http://ijph.tums.ac.ir 

Results 
 
The questionnaire was sent to 2321 correspond-
ing authors in two groups (n=1160 and 1161); 
100 emails were undeliverable, and 813 (36.60) of 
the remaining responded to study questions. 
First, we determined the prevalence, average, and 
variance of publication misconduct based on lists 
A and B, and then, the prevalence rates of differ-
ent types of publication misconduct were deter-
mined based on the double list experiment me-
thod. The prevalence of data fabrication was 
4.15%, the rate for plagiarism was 4.90%, and 

rates for guest authorship, falsifying methods, 
and duplicate publication were 18.10%, 12.65%, 
and -5.40%, respectively (Table 2).  
The instructions were very easy for 64.30% of re-
spondents, 29.70% stated they were quite easy, 
5.60% had some trouble responding, and 0.40% 
found it difficult to complete the survey. In terms 
of confidentiality, 56.50% of respondents trusted 
the method and confidentiality of their responses, 
34.50% stated their level of trust was average, 
and 6.50% did not trust the method at all. This is 
while 2.50% had little trust in the confidentiality 
of their responses. 

 
Table 2: Prevalence of publication misconduct using the double list experiment method 

 

Variable Prevalence Standard Error 95% Confidence Interval 

Duplicate Publication -5.40 0.061 -5.81, 4.90 
Data Fabrication 4.15 0.067 3.69, 4.60 
Plagiarism 4.90 0.064 4.46, 5.33 
Guest Authorship 18.10 0.056 17.72, 18.44 
Falsified Methods 12.65 0.062 12.23, 13.06 

 

Discussion 
 
In this study, the prevalence of duplicate publica-
tion was -5.40%, the rate of data fabrication was 
4.15%, and rates of plagiarism, guest authorship, 
and falsification of methods were 4.90%, 18.10%, 
and 12.65%, respectively. The most common 
publication misconduct was guest authorship and 
the least common one was duplicate publication. 
The rate of plagiarism in this study was 4.90%. In 
a study concerning academic honesty among 
medical students of Tehran University of Medical 
Sciences using the Randomized Response Tech-
nique, the prevalence of plagiarism was reported 
31% with a confidence interval from 18% to 44% 
(14). In another study the prevalence of plagiar-
ism among UK academics engaged in biologic re-
search was 4.2% (SE=10.8%) using UCT (15). In 
another study on 474 Swiss and German students 
using the double list experiment, the prevalence 
rates of relative and extensive plagiarism were 9% 
and -4%, respectively (12). McFarlin et al. pub-
lished a report concerning the International Jour-
nal of Exercise (IJES) stating that 46% of submit-

ted papers contained plagiarism; this was seen 
mostly in the introduction and methodology of 
the manuscript, and only 3% in the discussion 
and conclusion (16). In addition to true inter-
population differences in the incidence of publi-
cation misconduct, such differences in the re-
ported rates of plagiarism are due to differences 
in research methodology, target populations, and 
definitions of plagiarism.  
Other misconducts we studied included fabrica-
tion and falsification, and the rates were 4.15% 
and 12.65%, respectively. According to a system-
atic review, 1.97% of authors (95% confidence 
interval: 0.86 to 4.45) had committed fabrication 
or falsification at least once (17). In a study, 27% 
of participating scholars and authors stated they 
had encountered papers that were suspicious in 
terms of falsification of methodology, data fabri-
cation, or plagiarism (18). The rate of fabrication 
or falsification was 5.20%, and 22% of them were 
professors or senior scholars (19). In a study, the 
rates of fabrication and falsification were 20% (95% 
confidence interval: 8 to 32) and 39% (95% con-
fidence interval: 26 to 52), respectively (14). 
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Based on a comparison between our study and 
theirs, the prevalence rates of 3 publication mis-
conducts - plagiarism, data fabrication, and falsi-
fying the methods – were higher using the Ran-
domized Response Technique. The confidence 
intervals of these estimates were all greater than 
our results using the double list experiment. Con-
sidering the larger sample size and different me-
thods, smaller confidence intervals were quite 
expected. The difference between our results and 
those by Mortaz Hejri et al. can be attributed to 
different target populations. In their study, the 
target population was medical students, but ours 
was Iranian authors. In addition, we only looked 
at publication misconduct and not all academic 
performances of the participants. 
Guest authorship was the most common publica-
tion misconduct in this study. Wislar et al. studied 
the rate of guest authorship among correspond-
ing authors publishing original articles, reviews 
and editorials in high impact factor journals such 
as Annals of Internal Medicine, JAMA, Lancet, 
Nature Medicine, New England Journal of Medi-
cine, and PLoS Medicine in 2008 and compared 
results with the prevalence rate in 1996; the com-
parison indicated that the 2008 rate of 17.6% (95% 
confidence interval: 14.60 to 21.00) was not sig-
nificantly different from that in 1996. Rates were 
25% in original research articles, 15% in review 
articles, and 11.20% in editorials (20), which are 
quite comparable to our results. 
The rate of duplicate publication, which is a type 
of redundant publication, was -5.4% (95% confi-
dence interval: -4.90 to -5.81). While a negative 
prevalence is meaningless, the computation me-
thod involved subtraction to arrive at the final 
estimate, and when the prevalence rate for a sen-
sitive question is close to zero, the prevalence can 
turn out negative. Another reason could be pro-
viding false responses; when respondents do not 
trust the study method, feel uncomfortable about 
sensitive questions, and fear being identified, un-
derestimation occurs and results in a negative 
prevalence rate (12). However, the question re-
garding confidentiality indicated that the respon-
dents trusted that their responses would remain 
confidential. One reason for the low prevalence 

rate could be the definition we presented for du-
plicate publication. Questions were designed 
based on a definition of extensive duplication, i.e. 
publishing the entire article again, while the true 
definition is serious overlapping material without 
citing the previous paper. In a Cochrane review, 
the rate of redundant publication in biomedical 
sciences, or publishing the same material with 
different data was 10-25% (21). To determine the 
prevalence of redundant publication, Susser et al. 
examined various journals and found the rate had 
increased from 5% in 1988 to about 12% in 1990 
(22). 
The present study demonstrated that the double 
list experiment is easy to comprehend, because it 
does not need additional resources for random 
selection. Furthermore, it can simply be imple-
mented electronically, and thus, data collection 
can be done faster. In this study, 64.3% of our 
participants stated the questionnaire guidelines 
were very easy and 29.7% stated completing the 
questionnaire was quite simple. This is while in 
the study by Mortaz Hejri et al, 10% of the par-
ticipants thought the guidelines were difficult, 45% 
thought they were average, and 44% stated they 
were simple (14). In addition, 56.5% expressed 
complete trust in the confidentiality of UCT, and 
34.5% had average trust in the method, while on-
ly 29% of the participants had trusted the Ran-
domized Response Technique in answering the 
questions (14). 
One of the strong points of our study technique 
was that respondents did not have to respond to 
sensitive questions directly which increased their 
trust, the questionnaire was very easy to complete 
and no special tool or skill was needed, and it 
took only 10 minutes of the participants’ time. A 
large sample size of 813 participants is another 
advantage of our study. Additionally, we tried to 
assess different types of publication misconduct 
to determine prevalence differences, while other 
studies addressed only one or two types of mis-
conduct. 
Our study had certain limitations as well. Firstly, 
the participation rate was 35%. Since 64% stated 
they had understood the methods, non-participa-
tion could be because they did not understand 
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how to complete the survey, and since 57% 
stated they trusted the study, another reason for 
non-participation could be lack of their trust in 
keeping their responses confidential. In any event, 
the high non-response rate limits our ability to 
generalize findings to the general population. In 
addition, considering the nature of sensitive ques-
tions and limitations of the study, we did not col-
lect authors’ demographics, and thus, we were 
not able to do a more detailed analysis. 
Further studies are suggested using other indirect 
techniques such as the Crosswise Model, or the 
direct method with the same target population, 
so that the accuracy of the method is compared 
against other methods and differences attributa-
ble to double list experiment are determined. 
 

Conclusion 
 

Double list experiment is well trustable and sim-
ple method for the academic society and can be 
conducted through e-surveys. Other studies using 
indirect methods and direct methods with control 
groups are suggested to assess the accuracy of 
this method in estimating publication misconduct. 
The most common publication misconducts 
among Iranian authors are guest authorship and 
falsification of the study methods. In light of the 
negative and maleficent impact of publication 
misconduct in the scientific society, we recom-
mend raising awareness and educating authors 
and investigators in this regard, or even adding a 
study unit in this regard to the curriculum. 
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