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Abstract. Survey research is one of the most essential domains of evaluation and
measurement in healthcare and social sciences. Online surveys are considered the
most economical of the three main data collection methods, followed by telephone
interviewing, while face-to-face interviewing is the most expensive. Even though
they have many advantages, online surveys have very low response rates. The
objective of this paper is to demonstrate a practical and simply replicable approach
for using PubMed to generate large email lists of potential participants for
healthcare survey research. In addition to personalizing each email, researchers
can use a range of strategies to improve the response rate, including sending
reminders, adding the updated response rate to the reminders, and stating the
average time it would take participants to complete the survey. Moreover,
acknowledging participants, using financial and non-financial incentives and
contacting participants through their affiliated organization, can significantly
improve participants response rate.
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1. Introduction

Survey research is one of the most essential domains of evaluation and
measurement in healthcare and social sciences. This wide domain includes evaluation
interventions through asking questions of participants. A survey can take a wide range
of types, starting from the simplest paper-based feedback forms to the most intensive
one-on-one in-depth interviews [1]. Online questionnaires have been considered the
most economical of the three main data collection methods, followed by telephone
interviewing, while face-to-face interviewing is the most expensive [2]. Questionnaires
can support both quantitative and qualitative research methods. In addition to
answering quantitative questions, respondents could provide rich, free text feedback [3].
Online questionnaires have many advantages. They are inexpensive, practical, provide
a quick way to get results, scalable, provide comparability with easy analysis and
visualization, offer actionable data while keeping respondent anonymity, have no time
constraints, and can cover every aspect of a topic. Disadvantages include providing
dishonest answers or leaving unanswered questions. Questionnaires cannot convey
feelings and emotions, there is lack of personalization, unconscientious responses, in
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addition to the questionnaire or survey fatigue problem [4]. The lower response rate of
online surveys has been a major concern for survey researchers. There is a wide variety
of factors that can affect response rates, such as the content and presentation, sampling
methods, contact delivery modes, invitation design, using reminders and incentives [5].
One way of overcoming the low response rate of online survey is to contact a larger
sample of participants [6]. Compared to other healthcare databases, PubMed includes
the largest number of publications and offers an optimal update frequency. PubMed
remains the best tool in biomedical electronic research [7]. The objective of this paper
is to demonstrate a practical and simply replicable approach for using PubMed to
generate large email lists of potential participants for healthcare survey research.

2. Methods

In simple and replicable five steps, and as an example, we will generate an email
list of emergency department clinicians and researchers who published at least one
PubMed indexed paper, over the last five years. Step one includes using the advanced
search function of the PubMed (https://www.ncbi.nlm.nih.gov/pubmed/advanced) to
search for papers. We will use the search key words: Emergency Medicine OR
Emergency Department OR Emergency Departments OR Emergency Service OR
Emergency Services in the [Title/Abstract] AND the same search key words in the
[Affiliation], to make sure retrieved papers not only are about emergency medicine, but
also have been conducted by clinicians and researchers who belong to the emergency
medicine or emergency department at their organizations. Step two includes retrieving
the results from the PubMed, in the MEDLINE format, to a text file to be saved on the
computer. Step three includes extracting the emails listed in the MEDLINE results text
file, using a free online email extraction website, specialized in extracting emails from
text files (http://convertcsv.com/email-extractor.htm). Step four includes preparing a
MS Excel sheet with the extracted emails. Step five includes using the mail merge
function of the MS Office, through MS Excel, Word, and Outlook, to send emails to
the identified participants of the survey research. Figure 1 shows the five steps
approach of identifying publications, retrieving and extracting emails of their authors.

Step 1 Use Key Words to Search PubMed for Publications

Step 2 Retrieve Results in MEDLINE Format into a Text File

Step 3 Extract Emails Using a Free Online Website

Step 4 Prepare a MS Excel Emails List for Contact

Step 5 Use Mail Merge Function; MS Excel, Word, and
Outlook, to Send Emails to Participants

Figure 1. Five steps approach of identifying publications, retrieving and extracting emails of their authors


https://www.ncbi.nlm.nih.gov/pubmed/advanced
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3. Results

The results of the search on the PubMed retrieved 13,608 identified papers published in
the area of emergency medicine or emergency department by emergency medicine
clinicians and researchers over the last five years. Retrieving the MEDLINE format
results into a text file generated a 55 Mega Byte data text file containing the titles,
abstracts, author information, and other relevant information of the retrieved
publications. The extraction of authors’ emails generated 5,817 unique emails.

4. Discussion and Conclusion

We have described in detail a simple method to generate a large emails list of
emergency medicine clinicians and researchers through using the advanced search
function of the PubMed. PubMed is one of the best resources for biomedical published
research. The keywords and the search fields used ensure that the identified papers are
relevant to the emergency medicine. Using the last five years as a timeframe, ensures
that a large percentage of the emails are still valid and attended by their owners. This
method generates emails without names, which might lower the response rate. It is
reported that decreasing costs associated with designing and administering online
surveys would make survey fatigue more prevalent [8]. On the other hand, it is
discussed by many researchers that personalizing the email invitations significantly
improves the response rate of participants as it gives the impression of focused message
and targeted audience [9]. However, using the mail merge function enables researchers
to send a separate email directly to each participant, which is better than sending bulk
emails using the blind carbon copy function. Bulk emails are sometimes identified by
email agents, such as MS Outlook and Gmail, as spam and are automatically sent to the
trash, or simply are overlooked by the recipients considering them as commercial, low
priority or less relevant communications [10]. Sending survey invitation emails
anonymously could generate a response rate between 1 to 5%, while sending
personalized salutation emails could raise this rate up to 10 to 15% [11]. Alternately,
the names of the researchers still can be extracted, from the MEDLINE format results
file that we downloaded earlier, through checking the Affiliation (AD) field which
comes after the Author (AU) field in the MEDLINE format text file. However, if this
process is done manually it will take quite a long time, 30 seconds on average for each
email, which makes the total time needed to extract the names for the 5,817 emails
identified earlier about 48 hours of work. This time can be much reduced if a
programming code was written for this task, which is out of the cope of this paper.

In addition to personalizing each email by including the correct salutation and last
name of the recipient, researchers can use a range of strategies to improve response rate
of online surveys. These strategies include sending up to three reminders two weeks
apart, adding the updated response rate to the reminder emails to encourage others to
participate when they see the study is progressing, and stating the average time it would
take a participant to complete the survey in the text of the invitation email [12].
Providing the participants with the option to request to be acknowledged in the
publication of the study could also provide a good incentive to improve their response
rate, especially when they are active researchers [13]. Moreover, financial and non-
financial incentives of participants proved to have a significantly positive influence on
improving their response rate [14]. Studies show that online survey response rates can
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be increased by low to no cost incentive and text appeal strategies. There is a robust
evidence that both low-cost cash prize lottery incentives and cost-free text appeal
interventions targeting an individual’s egotistic need for approval may increase the
survey response rate [15]. It is also suggested that contacting participants through their
affiliated organizations, such as professional bodies, associations, and colleges, can
significantly improve their response rate to the online survey. Because this would
enhance the credibility of the survey study, increase the trust of participants and their
commitment towards completing the survey. However, this necessitates more efforts,
resources and time to organize [16]. As a conclusion, the recently developing easiness
of contacting a larger number of participants for survey research is associated with a
lower response rate due to many reasons. However, we still can overcome this
challenge by either generating larger participants’ lists or using strategies to improve
their response rates. It is true that the retrieved emails are publicly available through
online publications, however, it is essential to consider different data protection and
privacy regulations. It is advised that such lists should not be used for purposes other
than research and that contacting each researcher should be accompanied by an
explanation of how we got their emails and why we are contacting them.
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