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Survey-based studies in medicine gather important informa-
tion on an individual or institutional level about demo-
graphics, practice patterns, knowledge, experience, attitudes,
and behaviors that may otherwise be difficult to observe [1–3].
The often cited National Survey on Drug use and Health
(NSDUH), which is sponsored by the Substance Abuse and
Mental Health Services Administration (SAMHSA) provides
national data on substance abuse in the United States by sur-
veying a random selection of households based on address [4].
The National Institute on Drug Abuse (NIDA) has been
conducting the annual ‘Monitoring the Future’ survey of drug
use and attitudes among 8th, 10th, and 12th graders since
1975—an effort that continues to shape research, education,
and prevention in substance abuse [5].

Surveys may be used as a research strategy in both quanti-
tative and qualitative studies and may provide initial data for
hypothesis testing or to inform subsequent study design [2]. A
2013 survey of the New England Journal of Medicine’s phy-
sician readership found that 78 % of respondents supported
the use of medical marijuana in certain circumstances,
sparking debate in the medical community, and revealing the
urgent need for further research in this area [6]. Advantages of
survey-based studies include obtaining data within a short

time frame, relatively low cost, and results based on ‘real-
world’ observations [2]. Disadvantages include the challenge
of obtaining an adequate response rate, the possibility of data
skewing due to non-responders, and difficulty determining the
significance of data if an inadequate survey tool or inappro-
priate survey administration is used [2].

As the discipline of medical toxicology matures and strives
to promote excellence in research, toxicologists should aspire
to adhere to rigorous methodology in the design, implemen-
tation, and reporting of survey-based data. In order to translate
the time and effort spent designing a survey into a substantive
publication, authors should consider using study design guide-
lines available through publishers, academic institutions, and
the research literature. The publication of high-quality survey
studies has potential to shape all aspects of medical toxicolo-
gy, in as much as such studies are accurate, generalizable,
timely, and balance inherent methodological limitations with
thoughtful study design.

Important steps in designing a survey-based study include
formulating a research question and determining if a survey is
the best tool to address the construct of interest [7]. A literature
review will help to determine if a previously validated survey
tool exists [3]. When a survey is the best tool to answer a
specific research question, the chosen survey design and ap-
proaches to administration should address both reliability and
validity to ensure the study is conducted effectively and ap-
propriately [8, 9]. Reliability is the extent to which both the
survey instrument, and administration is reproducible [3].
Validity is the extent to which the survey measures the hy-
pothesized concept [1, 3]. Factors that affect reliability and
validity include ambiguous survey questions; the use of cog-
nitively burdensome and error-prone verbal answer scales;
inadequate survey response options; survey results that do
not address the research question; inadequate response rate;
failure to adequately characterize non-responders; and a study
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design that is poorly described and therefore difficult to repro-
duce [3, 10, 11].

In order to collect evidence surrounding reliability and var-
iability, authors should elicit expert reviews and content vali-
dation. Before the study is undertaken, a pilot study of poten-
tial respondents with characteristics similar to the intended
study sample should be used to inform revision of the survey
tool [3, 7]. Researchers should obtain Institutional Review
Board (IRB) approval for all survey studies and should engage
each subject in the informed consent process by providing a
description of potential benefits and harms, as well the ulti-
mate fate of study data [2, 12]. Although participation in a
survey study seems to be low risk, many studies have shown
how participating in a survey can actually change one’s per-
ceptions or behavior in unintended ways and can also create
Bsocial desirability bias^ or the desire of the subject to provide
responses that will be accepted and liked [13]. Thus, IRB
approval is needed. Further, researchers should choose study
subjects carefully so that they represent the study population
of interest [10]. Sample selection should be tailored to both
study objectives, and available resources, and can include ap-
proaches such as random sampling among a larger population
of interest (such as using a ‘lottery’ to select 50 toxicologists
to survey from a national membership organization); sampling
from heterogeneous clusters of potential subjects (such as
choosing one toxicologist to survey from each geographic
region within a country); and convenience sampling (such as
interviewing toxicologists on call for poison centers during a
specific time frame) [8].Maximization of response rate should
be undertaken while ensuring the ethical treatment of subjects
[12]. Approaches may include personalized pre-notification,
reminder notifications, the use of simple and accessible survey
tools, and the judicious use of incentives [14]. Appropriate
sample size should be determined while keeping any resource
limitations in mind [2].

Since survey research is designed to collect a ‘snapshot’ of
information from a representative sample, a delay in data
reporting limits the ability to estimate the parameters of inter-
est within a specific time frame, condition, or event [2].
Components of the implementation process that affect study
results include selection and recruitment of subjects, approach
to survey administration, incentives and reminders, and statis-
tical analysis of data. Each step in the survey study design and
implementation process should be outlined in the manuscript
‘Methods’ section, such that the study could be easily repli-
cated [7, 12]. Authors should provide clear details on study
design and outcomes to allow the reader to make an assess-
ment of reliability and validity [7].

Medical toxicologists with research questions that are well
answered with a survey should strive for a study design that
maximizes validity, reproducibility, protection of subjects, and
timeliness of data reporting. JMT frequently receives manu-
scripts describing survey-based investigations. Careful

forethought in the design phase of the study will maximize
the quality of the data obtained. The use of guidelines in the
preparation of survey-based studies will enhance standards in
medical toxicology research by encouraging robust study de-
sign and supporting the development of valid, credible, and
publishable studies.

Guidelines for the preparation of survey-based studies for
JMT:

1. IRB approval must be obtained prior to initiating a
survey-based study.

2. Authors should review the American Association for
Public Opinion Research Guidelines prior to designing
and implementing a survey-based study [12].

3. Survey studies must report response rate and should have
an adequate response rate (generally at least 50 %) or
should provide justification for why the response rate
was lower.

4. Authors should characterize demographics of non-
responders to ensure that study validity is not challenged
by responder bias. Where this is not feasible, authors
should provide an explanation for why it was not possible
to obtain this information and should note this as a limi-
tation in the manuscript.

5. Authors should explicitly report when data were collect-
ed. Timely reporting of data (ideally within 1–2 years of
data collection) is encouraged.

6. Authors should submit the survey instrument with the
manuscript for reviewer consideration. The instrument
may be published with the study if deemed appropriate
and of value to the journal’s readership.
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A Note from the Editor: This commentary was developed by a working
group of members of the JMT editorial board.

The guidelines included in this commentary were discussed, revised,
and agreed upon by our editorial board.
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