European Science Editing

74 November 2018; 44(4)

Editorial

Questionnaire structure - how much do editors need to know?
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Conducting a survey, ie collecting data with a questionnaire,
is a very popular method of research, particularly in
medicine and the social sciences, with the results frequently
published. The data may be collected by self report, ie the
participant fills in the data alone, now often online, or by
a researcher. The use of a questionnaire as a quantitative
method was presented by the Statistical Society of London
in the first half of the 19th century. From that time, the
methodology of using questionnaires (development,
measuring and validation) was mainly established by
psychologists. New questionnaires, often called scales, are
still being created and described in the literature.

As an editor, author and reviewer, I have noticed that the
method is widely (mis)used and the results are frequently
misinterpreted. I would like to address some typical issues
of which journal editors (with or without a statistical editor
or reviewer) should be aware when reading a manuscript
describing a (novel) questionnaire.

Questionnaire construction and validation

The purpose of a questionnaire (or any other instrument)
is to measure a phenomenon with the least possible bias or
error. To fulfil that requirement, the questionnaire must be
developed following several methodological steps.*

Construction begins with theliterature search of the research
question within a theoretical framework. A questionnaire
should be constructed to test a theory - general or specific. For
example, to test health-related behaviour, one can use Theory
of reasoned actions (general) or Theory of health-related
behaviour (specific).! After reading and reviewing the existing
body of evidence, the research team brainstorms and devises
the questions® then sometimes uses focus groups or a Delphi
panel method to refine the questions, perhaps produce more,
and to gain more insight into the problem.

All questions (items) must be clearly formulated, as specific
as possible, and unambiguous.?® For example in the Croatian
version of the Chronic Venous Insufficiency Quality of Life
Questionnaire (CIVIQ),* the item: “Feeling nervous/tense” is
a double-barrelled question and can be problematic because
in the analysis of the answer one does not know whether
the respondent was nervous, tense or nervous and tense.
If the questionnaire is measuring knowledge or attitudes,
there should be a mix of the same number of positive and
negative statements. The order of items in the questionnaire
has to be considered carefully, to reduce item order effect.?’
The timeframe is also very important. For example, the
question: “Did you use iron supplements?” should be
formulated as: “Did you use iron supplements in the
last six months”. Five-point rating scales are widely used
and called Likert-type, but the true Likert scale is for the

measurement of attitudes, ie how much the participant
agrees or disagrees with a particular statement.? Verbal
response options are given instead of numerical values.>?
The length of a questionnaire depends on the number of
constructs to be measured. In my experience, it is preferable
that each scale has at least 10-15 items in the first version.

This phase of research results in a large questionnaire
that is usually tested in the second, piloting phase.

Pilottesting of the questionnaireisusually done withasmall
number of participants, who might not be representative of
the target population, for example a convenience or snowball
sample. The researcher then analyses the data and refines the
questionnaire, ie removes items that do not measure the exact
phenomena (validity testing, for example factor analysis or
structure equation modelling) or do not measure it reliably
(reliability testing, for example internal consistency or split
half reliability). The revised questionnaire is then used in the
target sample and a control group, preferably together with
other already validated instruments that measure the same
and different phenomena.

Validation in an independent population is very
important, especially in biomedicine. If data are collected,
the sample cannot be split in parts, so that one part is used for
the development of a scale, and the other for the validation.
Another cohort must be chosen and used for the validation.

Sample size and response rate

The number of the respondents should be 5-10 times
more than the number of items in the scale.® For example:
a manuscript that describes evaluation of a questionnaire
consisting of 20 items should include data from at least 100
respondents, preferably more.

The sample of respondents must be representative of
the whole population that is being investigated, eg in age,
gender, education level, illness characteristics. Sample size
calculators can be used to determine how many respondents
are needed (for example: https://www.surveymonkey.
com/mp/sample-size-calculator/), but if the sample is not
representative, however large the sample, the data cannot
be generalised to the population.

Response rate is also very important. For example
American Journal of Pharmaceutical Education has set a
response rate of 60% or higher in their journal,” but a lot
of published studies have a lower response rate. In order to
represent the chosen sample and to reduce the nonresponse
bias, the response rate has to be as high as possible.” I have
read several articles with very low response rate (such as
20%) and do not approve accepting manuscripts with very
low response rate even if the sample is relatively big but
there could be reasons for non-responding (sensitive topics
and delicate questions) and it is up to the editor to decide
whether he/she will send such a manuscript to peer review.
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Description of the questionnaire

The full evaluation process should be described in detail in
the Methods section such that it could be replicated. The
results of the pilot and validation studies should be presented
in full, with validity (factor analysis) and reliability analysis
(Cronbach alpha coefficient). Scree plots, eigen values and
reliability coefficients are all required for peer reviewers and
readers to decide whether the questionnaire was developed
properly.

If possible, the questionnaire should be published in
the article or as a supplement. Clear instructions about the
scale scoring should be given. Manuscripts presenting non-
standardised questionnaires should be rejected.

Data analysis

The exact number of responses to each item should be
presented.® The responses should also be analysed for any
variables that might affect the responses, such as gender,’
income level, urban vs rural living.'°

To interpret results that have been measured using
different scales, results are usually transformed to z-values
or linearly combined. For example, CIVIQ questionnaire
consists of 14 items and has 3 scales: pain (3 items), physical
(5 items) and psychological (6 items) dimension with
different number of items per scale. In order to compare
results on each scale a linear combination is used: ([Final
score — minimal possible score] / [Theoretical maximal -
minimal score]) x 100. The result can be converted to a 100
point scale (https://www.civig-20.com/scoring-missing-
data/calculation-global-index-score/) and the comparison
of results on different scales was possible.*

Questionnaires measure construct(s) indirectly and these
scales are continuous variables. The results usually present
the relation between several variables, using different models
of regression analyses. For multiple regression, variables have
to be normally distributed and correlated.® Data that do not
follow a normal distribution (Kolmogorov-Smirnoft test)
cannot be used in multiple regression analysis."

Many people think that it is very easy to conduct and
publish a survey: they just list some questions and send them
to some respondents. In fact, creating a valid, standardised
questionnaire is a complex endeavour that usually requires
a team of experts and considerable investment of time and
resources. Every manuscript describing a new questionnaire
should present a clearly defined objective and rationale for
the study, ie why there is a need for a (new) questionnaire
construction or attitudes measurement, within a theoretical
framework."? A statistical peer reviewer can be consulted
in order to help with the review of the questionnaire
construction and validation.
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Among485 guidelines on the EQUATOR network (https://
www.equator-network.org/), four address questionnaires and
surveys, the latest being published in 2009, and one includes
a checklist for web surveys (CHERRIES). Editors could give
more advice on how to report questionnaires in their journal
instructions for authors and maybe develop guidelines and
checklists for reporting standardised questionnaires.'?

Ksenija BaZdari¢
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