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A B S T R A C T   

In view of restrictions imposed to control COVID-19 pandemic, there has been a surge in online survey-based 
studies because of its ability to collect data with greater ease and faster speed compared to traditional 
methods. However, there are important concerns about the validity and generalizability of findings obtained 
using the online survey methodology. Further, there are data privacy concerns and ethical issues unique to these 
studies due to the electronic and online nature of survey data. Here, we describe some of the important issues 
associated with poor scientific quality of online survey findings, and provide suggestions to address them in 
future studies going ahead.   

1. Introduction 

Online survey or questionnaire-based studies collect information 
from participants responding to the study link using internet-based 
communication technology (e.g. E-mail, online survey platform). 
There has been a growing interest among researchers for using internet- 
based data collection methods during the COVID-19 pandemic, also 
reflected in the rising number studies employing online survey to collect 
data since the beginning of COVID-19 pandemic (Akintunde et al., 
2021). This could be due to the relative ease of online data collection 
over traditional face-to-face interviews while following the travel re-
strictions and distancing guidelines for controlling the spread of 
COVID-19 pandemic. Further, it offers a cost-effective and faster way of 
data collection (with no interviewer requirement and automatic data 
entry) as compared to other means of remote data collection (e.g. tele-
phonic interview) (Hlatshwako et al., 2021), both of which are impor-
tant for getting rapid results to guide development and implementation 
public-health interventions for preventing and/or mitigating the harms 
related to COVID-19 pandemic (e.g. mental health effects of COVID-19, 
misconceptions related to spread of COVID-19, factors affecting vaccine 
hesitancy etc.). However, there have been several concerns raised about 
the validity and generalizability of findings obtained from online survey 
studies (Andrade et al., 2020; Sagar et al., 2020). Here, we describe some 
of the important issues associated with scientific quality of online survey 
findings, and provide suggestions to address them in future studies going 
ahead. The data privacy concerns and ethical issues unique to these 

studies due to the electronic and online nature survey data have also 
briefly discussed. 

2. Limited generalizability of online survey sample to the target 
general population 

The findings obtained from online surveys need to be generalized to 
the target population in the real world. For this, the online survey 
population needs to be clearly defined and should be representative of 
the target population as much as possible. This would be possible when 
there is reliable sampling frame for online surveys, and participants 
could be selected using randomized or probability sampling method. 
However, online surveys are often conducted via email or online survey 
platform, with survey link shared on social media platforms or websites 
or directory of email ids accessed by researchers. Also, participants 
might be asked to share the survey link further with their eligible con-
tacts. In turn, the population from which the study sample is selected 
often not clearly defined, and information about response rates (i.e. out 
of the total number people who viewed the survey link, how many of 
them did actually respond) are seldom available with the researcher. 
This makes generalization of study findings unreliable. 

This problem may be addressed by sending survey link individually 
to all the people comprising the study population via email and/ or 
telephonic message (e.g. all the members of a professional society 
through membership directory, people residing in a society through 
official records etc.), with a request not to share the survey link with 
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anyone else. Alternatively, required number of people could be 
randomly selected from the entire list of potential subjects and 
approached telephonically for taking consent. Basic socio-demographic 
details could be obtained from those who refused to participate and 
share the survey link with those agreeing to participate. Although, if the 
response rates are low or the socio-demographic details of non- 
responders significantly differ from that of responders, then the online 
survey sample is unlikely to be representative of the target study pop-
ulation. Further, this is a more resource intensive strategy and might not 
be always feasible (as it requires a list of contact details for the entire 
study population prior to beginning of data collection). In certain situ-
ations, when the area of research is relatively new and/or needs urgent 
exploration for hypothesis generation or guiding immediate response; 
the online survey study should list all possible attempts made to achieve 
a representative sample and clearly acknowledge it as a limitation while 
discussing their study findings (Zhou et al., 2021). 

A more recent innovative solution to this problem involves part-
nership between academic institutions (Maryland University and Car-
negie Mellon University) and the Facebook company for conducting 
online COVID-19 related research (Barkay et al., 2020). The COVID-19 
Symptom Survey (CSS) conducted (in more than 200 countries since 
April 2020) using this approach involves exchange of information be-
tween the researchers and the Facebook without compromising the data 
privacy of information collected from survey participants. The survey 
link is shared on the Facebook, and user voluntary choose to participate 
in the study. The Facebook’s active user base is leveraged to provide a 
reliable sampling frame for the CSS survey. The researchers select 
random ID numbers for the users who completed the survey, and 
calculate survey weights for each them on a given day. Survey weights 
adjust for both non-response errors (helps in making them sample more 
representative of the Facebook users) and coverage related errors (helps 
in making generalizing findings obtained using FAUB to the general 
population) (Barkay et al., 2020). A respondent belonging to a de-
mographic group with a high likelihood of responding to the survey 
might get a weight of 10, whereas another respondent belonging to a 
demographic group with less likelihood of responding to survey might 
get a weight of 50. It also accounts for the proportion or density of 
Facebook or internet users in a given geographical area. Thus, findings 
obtained using this approach could be used for drawing inferences about 
the target general population. The survey weights to be used for 
weighted analysis of global CSS survey findings for different 
geographical regions are available to researchers upon request from 
either of the two above-mentioned academic institutions. For example, 
spatio-temporal trends in COVID-19 vaccine related hesitancy across 
different states of India was estimated by a group of Indian researchers 
using this approach (Chowdhury et al., 2021). 

3. Survey fraud and participant disinterest 

Survey fraud is when a person takes the online survey more than 
once with or without any malicious intent (e.g. monetary compensation, 
helping researchers collect the requisite number of responses). Another 
related problem is when the participant responds to some or all the 
survey questions in a casual manner without actually making any 
attempt at reading and/or understanding them due to reasons like 
participant disinterest or survey fatigue. This affects the representa-
tiveness and validity of online survey findings, and is increasingly being 
recognized as an important challenge for researchers (Chandler et al., 
2020). While providing monetary incentives improves low response 
rates, it also increases the risk of survey fraud. Similarly, having a 
shorter survey length with few simple questions decreases the chances of 
survey fatigue, but limits the ability of researchers to obtain meaningful 
information about relatively complex issues. A researcher can take 
different approaches to address these concerns, ranging from relatively 
simpler ones such as requesting people to not participate more than 
once, providing different kind of monetary incentives (e.g. donation to a 

charity instead of the participant), or manually checking survey re-
sponses for inconsistent (e.g. age and date of birth responses not 
consistent) or implausible response patterns (e.g. average daily smart-
phone use of greater than 24 h, “all or none” response pattern) to more 
complex ones involving use of computer software or online survey 
platform features to block multiple entries by same person using IP 
address and/or internet cookies check, analysis of response time, latency 
or total time taken to complete survey for detecting fraudulent re-
sponses. There have been several different ways described in the avail-
able literature to detect fraudulent or inattentive survey responses, with 
a discussion about merits and demerits of each of them (Teitcher et al., 
2015). However, no single method is completely fool proof, and it is 
recommended to use a combination of different methods to ensure 
adequate data quality in online surveys. 

4. Possible bias introduced in results by the online survey 
administration mode 

One of the contributory reasons for surge in online survey studies 
assessing mental health related aspects during the COVID-19 pandemic 
stems from the general thought that psychiatry research could be easily 
accomplished through scales or questionnaires administered through 
online survey methods, especially with the reliance on physical exami-
nation and other investigation findings being much less or non-existent. 
However, the reliability and validity of the scales or instruments used in 
online surveys have been traditionally established in studies adminis-
tering them in face-to-face settings (often in pen/pencil-paper format) 
rather than online mode. There could be variation introduced in the 
results with different survey administration modes, which is often 
described as the measurement effect (Jäckle et al., 2010). This could be 
due to differences in the participants’ level of engagement, under-
standing of questions, social desirability bias experienced across 
different survey administration methods. Few studies using the same 
study sample or sample sampling frame have compared the results ob-
tained with difference in survey administration mode (ie. traditional 
face-to-face [paper format] vs. online survey), with mixed findings 
suggesting large significant differences to small significant difference or 
no significant differences (Determann et al., 2017; Norman et al., 2010; 
Saloniki et al., 2019). This suggests the need for conducting further 
studies before arriving at a final conclusion. Hence, we need to be 
careful while interpreting the results of online survey studies. Ideally, 
online survey findings should be compared with those obtained using 
traditional survey administration mode, and validation studies should 
be conducted to establish the psychometric properties of these scales for 
online survey mode. 

5. Inadequately described online survey methodology 

A recent systematic review assessing the quality of 80 online survey 
based published studies assessing the mental health impact of COVID-19 
pandemic, reported that a large majority of them did not adhere to the 
CHERRIES (Checklist for Reporting Results of Internet E-Surveys) 
guideline aimed at improving the quality of online surveys (Eysenbach, 
2004; Sharma et al., 2021). Information related to parameters such as 
view rate (Ratio of unique survey visitors/unique site visitors), partici-
pation rate (Ratio of unique visitors who agreed to participate/unique 
first survey page visitors), and completion rate (Ratio of users who 
finished the survey/users who agreed to participate); which gives an 
idea about the representativeness of the online study sample as 
described previously were not mentioned in about two-third studies. 
Similarly, information about steps taken to prevent multiple entries by 
same participant or analysis of atypical timestamps to check for fraud-
ulent and inattentive survey responses was provided by less than 5% 
studies. Thus, it is imperative to popularize and emphasize upon the use 
of these reporting guidelines for online survey studies to improve the 
scientific value of findings obtained from internet-based studies. 
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6. Data privacy and ethics of online survey studies 

Lastly, most of the online survey studies either did not mention at all 
or mentioned in passing about maintain the anonymity and confiden-
tiality of information obtained from online survey. However, details 
about the various steps or precautions taken by the researchers to ensure 
data safety and privacy were seldom mentioned (e.g. de-identified data, 
encryption process or password protected data storage, use of HIPAA- 
compliant online survey form/platform etc.). The details and limita-
tions of safety steps taken, and the possibility of data leak should be 
clearly mentioned/ communicated to participants at the time of taking 
informed consent (rather than simply mentioning anonymity and 
confidentiality of information obtained will be ensured, as is the case 
with offline studies). Moreover, obtaining ethical approval prior to 
conducting online survey studies is a must. The various ethical concerns 
unique to online survey methodology (e.g. issues with data protection, 
informed consent process, survey fraud, online survey administration 
etc.) should be adequately described in the protocol and deliberated 
upon by the review boards (Buchanan and Hvizdak, 2009; Gupta, 2017). 

In conclusion, there is an urgent need to consider the above 
described issues while planning and conducting an online survey, and 
also reviewing the findings obtained from these studies to improve the 
overall quality and utility of internet-based research during COVID-19 
and post-COVID era. 
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