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Abstract

A review of the international literature about self-administered instruments talks
about the poorer responses in the completion of the questionnaire. In order to find out
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the better or poorer responses to a questionnaire (made up of questions of different

types and formats) it will be necessary to consider the impact of the questions
on the responses. Is it feasible to think that questions which provide high-quality
data in web surveys do not work in mail questionnaires? The purpose of this paper
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Introduction

Half way into the second decade of the 21* century, predictions
made prior to the year 2000 have been confirmed in terms of the
prevalence of self-administered questionnaires, as opposed to those
administered by an interviewer. Couper' explained it as being due
to the increasing time and cost necessary to locate, select, persuade
and interview an individual.>* He also reported the greater honesty of
respondents due to the lower level of social desirability bias in their
answers.*”’

The second point made by Couper when predicting the future
expansion of self-administered interviews is related to the major
development of audio-visual media, which has made communication
considerably easier, by combining oral, high-quality visual and even
sensory stimuli.*? All of these contribute to improve the collection of
data, as they make it possible to record the responses in digital format
and facilitate sound manipulation. It is also equally important to have
metadata to report on how the information was ‘collected’, the way
in which the questionnaire was responded to (time spent, completed
in one sitting or at different times, etc.). All these advancements
obviously refer to a specific type of self-administered interviews, such
as online surveys.®

A review of the international literature about self-administered
instruments (both traditional and modern) accounts for these
advantages of online surveys, as well as speed and economy, but these
benefits ‘pay a price’, such as the low rate of total response.®'> The
traditional mail survey, despite obtaining a higher (total) response rate,
presents a more ‘awkward’, more primitive, system of communication,
which may explain the poorer responses in the completion of the
questionnaire. In order to find out the better or poorer responses to a
questionnaire (made up of questions of different types and formats)
it will be necessary to consider the impact of the questions on the
responses. Is it feasible to think that questions which provide high-
quality data in web surveys ‘do not work’ in mail questionnaires?
This is the purpose of this paper: to assess how question format and
question type influences the number of non-responses in traditional
self-administered (pen and paper) questionnaires and in Web
questionnaires. To do so, a general population survey will be used,
which combines four question types and five questions formats. More
specifically, the objectives of this study are, firstly, to discover the

influence of the method of administration (web-based or paper-based)
on item non-response rates and, secondly, to analyse how item non-
response rates vary depending on the format and type of questions used.
The differences with respect to other studies previously carried out
are, on the one hand, the use of a general population and, on the other,
the wide scope of questions considered (in terms of type and format):
demographic, factual, attitudinal and behavioural, considering the
type; and with respect to format, dichotomical, nominal and ordinal
forced-choice with different number of categories (from 3 to §), multi-
item (forced-choice, check-all-that-apply and grid questions) and
open-ended (numerical and text).

Background

Item non-response is an important source of errors in surveys.'>!*
This is why one of the major problems in self-administered surveys
has been poor questionnaire completion. The meta-analysis carried
out by De Leeuw" clearly showed the higher number of unanswered
questions in self-administered surveys than in face-to-face and
telephone surveys. Although the item non-response rate of self-
administered questionnaires may increase when certain aspects of
the questionnaire layout are changed,'®!’ this situation persisted in
the study conducted by De Leeuw'® in The Netherlands and in more
recent research studies.'

Some experts consider that item non-response rates vary
according to the format of questions used,' whether the questions
require qualitative or quantitative answers,”>?? or whether the
questionnaire contains open or closed questions.*** The type of
question is not less important, and differences have been established
between demographic, factual, attitudinal or behavioural questions.
18132527 Concerning this point, a large number of researchers think
that too little attention has been paid to the quality of responses of
Web questionnaires and, more specifically, to ‘the way that Web
questionnaires might affect respondents’ willingness to complete
individual items within a questionnaire’.>*

Starting with the format of the questions, the most important
difference to be made is between open-ended and closed questions.'?
Open-ended questions can be classified according to the type of
response requested: numerical, list of items and description.!’ The
first ones show the lowest number of item non-response, which
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increases for those requesting a list of items, and increases even
further for open-ended questions requesting a description. Practically
all research studies have shown that open-ended questions in Web
questionnaires show lower item non-response rates than in mail
surveys. Open-ended questions can be classified according to the type
of response requested: numerical, list of items and description.”*
The first ones show the lowest number of item non-response, which
increases for those requesting a list of items, and increases even
further for open-ended questions requesting a description. Practically
all research studies have shown that open-ended questions generate
lower item non-response rates in Web questionnaires than in postal
Surveys'24.26,30,31

Closed questions are classified according to their scope, scale
(nominal or ordinal) and number of questions. Those with a narrower
scope, with two options, obtain a lower response rate, although there
are also few differences between modes.’*?” Nominal questions
receive poorer responses than ordinal questions, and this difference
is greater in Web surveys, due to the lower item non-response rate in
the latter.”’” Multiple answer questions may be asked in two formats:
check-all-that-apply or forced-choice, the latter receiving more
responses than the former. Several studies'**>* recommend using
forced-choice questions because a higher number of responses are
obtained and also, because they prevent a more frequent choice of
the first response options that occurs in check-all-that-apply questions
(primacy effect). Multiple answer questions are the questions with the
highest item non-response rate, although it is noticeably reduced in
Web surveys.?3

Sometimes grid questions are considered to be included within
multiple answer questions. Although few research studies have been
conducted on this issue to date, Israel** found higher item non-response
rates in Web surveys in two of his three studies, and the differences
are not significant. Regarding the type of question used, Dillman,'
differentiated between factual, attitudinal and behavioural questions.
Denscombe* found few differences between factual and attitudinal
questions, the Web survey being the one showing lower non-response
rates in opinion questions. The study conducted by Messer” is,
however, more exhaustive, as it was based on three general population
studies. Additionally, in this work four types of questions were used:
demographic, attitudinal, behavioural and other factual. The use of
a Multivariate OLS regression revealed the lack of influence of the
question type, except for the other factual ones, which showed the
highest non-response rate. In the specific context of self-administered
questionnaires, the dilemma currently lies in considering to what
extent Web surveys involve an increase in questionnaire response
rate. Some studies have reported higher rates of item non-response
in Web surveys, 21136 others have not identified any differences,*”
whereas others have suggested that Web surveys attract lower item
non-response rates. 2> 383314041 Consequently, there is no unanimous
position on this issue.

Methods

The data used in this paper came from a research study
commissioned and funded by the Regional Government of Andalusia,
whose objective was to understand the situation of people from
Andalusia who were resident in other countries.

The questionnaire

Question format: More than half of the questionnaire (30 questions)
was made up of forced-choice questions, the majority having five
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or two response choices, using round radio buttons in the Web
questionnaire. 13 of these questions were ordinal, 11 were nominal
and 6 presented two response categories (Yes/No). There were no
filter questions. There were also seven multiple-choice questions:
Three were check-all-that-apply questions and the remaining four had
a forced-choice format with a yes/no choice for each item.'**

Lastly, the questionnaire had three grid questions (6, 6 and 8 items
respectively) that used rating scales with a polar-point labelled scale
(0-10), with verbal labels only for the endpoints, and also seven open
questions:

In the four open-ended numerical questions, space was left blank
in the postal questionnaire that was large enough to write several-
digit numbers. Next to this space a template was placed to specify
the unit of measurement. %4> This template provided a guide for
the respondent without the need for long explanations: ‘People’ in
the question referred to the number of people who lived together in
the household, and ‘rooms’ in the question referred to the number
of rooms in the house. In the question concerning monthly income
the respondent was asked to indicate the amount, followed by the
currency of the country. In the Web-based questionnaire, two of these
questions were responded to with drop-boxes or a select-list following
Couper* recommendations, specifically, the number of people living
in the household and the number of rooms in the dwelling. Free space
was left for the rest of the questions, with no digit restriction. The
three open questions that required a phrase were designed to collect
up to three answers. Each answer had two lines available in the postal
questionnaire, bearing in mind that the space for the open question
is considered by respondents as an indicator of the ‘expected’ length
of their response. ' **#4In the Web-based questionnaire, a 1-line text
area'” * was made available with no indication of space. The space
to write the answer was intended to be visually the same size in both
questionnaires. One difference between the mail and Web surveys was
that responses to open-ended items in the Web version were limited
to 255 characters, while there is no such limit on the paper version.
Because none of the Web respondents entered responses this long, this
difference does not affect the comparisons made in this paper.

Question type

The questionnaire included 6 demographic questions (marital
status, level of education, occupation, level of income, nationality
of the respondents and nationality of their children) and 9 defined
as other factual, following the categories established by Messer.?’
The 12 questions about attitudes dealt with satisfaction with
their home and neighbourhood, opinion about the environmental
situation in Andalusia, assessment of their family relating to the
level of income, main problems and needs, degree of identification
with their Andalusian roots, opinion about political and economic
changes occurred in the last 10 years and opinion about the degree
of modernisation in recent years. The three grid questions were also
concerned with attitudes, more precisely, with the degree of trust in six
institutions in their country of residence and in Spain (12 items) and
a third one (8 items) was related to satisfaction with work, politics,
family, friends, leisure time, religion and education. The group with
the largest number of questions concerned behaviour, considering
aspects such as occupation, changes in expenses (in the last year)
due to economic problems, demand/use of social support institutions,
contact with public services in their country of residence, enjoyment
of benefits from the Spanish Government of the regional Government
of Andalusia (Junta de Andalucia), type of health cover, payment
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patterns when buying medicines and number of times that they have
travelled to Andalusia. The different number of questions of each type
is balanced out when considering the number of items (Chart 1): 35
(29+6) factual items, 37 attitudinal items and 39 behavioural items.
All these 47 numbered questions with 111 variables were included in a
S-page questionnaire, which was designed based on recommendations
by experts in self-administered questionnaires,!®3%% following
unified mode construction principles.'

With the aim of avoiding effects caused by the different ways of
viewing the questionnaire, it was decided that all the respondents
would ‘view the same’, regardless of the mode chosen to respond.
In other words, from the different existing options to present the
questions and answers in Web-based surveys'®# in this study, several
questions appeared at the same time on each computer screen, a
division that - in broad terms- mirrored each of the pages of the paper-
based questionnaire. The Web-based questionnaire did not use pop-
ups, help screens, or any form of automated keyboard response that
was not also available in the paper-based questionnaire, and therefore,
after answering each question, they had to scroll down to answer the
next question. The Web-based questionnaire allowed the possibility
of moving from one question to another without having to answer the
previous question.*’#

We are aware that this is not the most common way of asking
questions in a Web-based survey, since various pieces of research have
identified significant correlations between the questions appearing on
the same page**® as a consequence of context effects.* However, we
consider that, in this way, the response process for the Web-based
questionnaire is as similar as possible to that for the mail survey.*
Lastly, it should be noted that the response options were shown in the
same way in all the questionnaires, that they were not randomised,
and that the Web questionnaire did not use the ‘forced answer’ option.
This is fundamental for a study wishing to compare the quality of
the response to two questionnaires. It is important to note that, as in
the postal survey, the Web-based questionnaire allowed the option of
going back, reading the full questionnaire first and then answering
it afterwards, correcting errors, etc. It was also possible to interrupt
the response process. If this happened, the questionnaire would then
be re-opened at the last question answered, the same as a paper-
based questionnaire which- for example - the respondent had left at
question 12. That is, the procedure of answering the postal survey was
reproduced exactly, except in the ‘instrument’ used, where the pen
was replaced by the computer.

No ‘don’t know’ and ‘no answer’ categories were included for fear
that they would be used as a ‘refuge’ for respondents who did not want
to give their opinion.*® Abundant research into the attitudes concerning
questionnaires has shown that including these questions does not in
any way reduce random error in responses,’’*> and that their inclusion
sometimes leads to significant differences in the reliability and validity
of the answers.™** Based on these findings, and taking into account
that the majority of the questions in the questionnaire were factual
questions, it was decided that no questions —whether open or closed—
would have the options ‘don’t know’ or ‘no answer’, in a similar way
as in previous pieces of research with similar aims.? The object of
study is the number of partial item non-responses to the questions in
the questionnaire (items left blank), but the item non-response rate for
each question is used: that is, the number of missing responses divided
by the number of possible complete responses, multiplied by 100. We
used the z test with the Bonferroni-Holm correction for differences
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in proportions to determine if there were any statistically significant
differences in the rates of item non-response across modes. At a later
stage OLS regression will be used to find out the influence of the
mode of administration, question type and question format on item
non-responses. The implementation procedures resemble those used
in similar research. However, no monetary incentive was used, the
contact method was not changed and no successive reminders were
sent (only a single reminder). Financial issues, related to the cost
involved in sending letters to 20 countries, and time concerns (given
the need to allow time for the questionnaires to be returned) prevented
the use of any further reminders. Specifically, each of those selected
received by ordinary mail a package with a covering letter customized
with an identification (ID) number, a questionnaire and a pre-paid
envelope with which to reply. The covering letter gave assurance that
the data would remain confidential, and explained how to answer
the questionnaire. With the aim of highlighting the importance of
the research, the heading of the paper-based questionnaire included
the coat of arms of the Government of Spain and the logo of the
Spanish High Council for Scientific Research (Consejo Superior
de Investigaciones Cientificas), as well as that of the Regional
Government of Andalusia. These three symbols also appeared on each
of the pages of the Web questionnaire. The request for ‘help’ made by
these institutions to people originally from Andalusia who live away
from their place of birth should increase their wish to collaborate, thus
increasing the response rate.

During the first days of September 2009 we sent 11,959
questionnaires, which yielded 1,873 responses. Three months later we
sent 7,168 reminder letters. These letters, of which 1,867 never reached
their destination, generated 2,197 responses, which represented a
cooperation rate (COOP2) of 21.9%. This is reduced to 20% when
the Response Rate formula 3,%%" is used.? These are similar figures to
those obtained in comparable general population surveys conducted in
other contexts.!"1240:55 The analysis of the response pattern obtained by
each survey mode showed that the large majority of the questionnaires
(1,835) were received by post (83.5%), 321 by Internet (14.6%) and
41 (1.9%) by CATI. The latter will not be considered in this paper.

Results
Item non-response in the questionnaires

Table 1 shows the percentage of respondents who left items
unanswered, by mode of administration. 9% of respondents to the
Web survey replied to ALL the items in the questionnaire, and 63%
left less than 5% of the items unanswered; these percentages were
reduced to 4% and 38% in the ordinary mail survey. If these figures
are added, it can be seen that 73% of respondents to the Web survey
replied to 95% of the questions: 200 respondents failed to reply to an
average of 3 questions, most of which were concerned with the level
of income. 1.3% of the respondents who replied to less than half of
the questionnaire were dropped from the study, applying the criterion
used by Messer?” The small size of this group (24 people) involved a
reduction in the sample from 2,197 to 2,173 respondents (Table 1).

Table 2 shows the item non-response rate considering the question
format and question type by survey mode, either Web-based or paper-
based (mail) survey. An analysis of the overall table shows that there
is an average of 19 unanswered questions. This average is noticeably
higher in paper-based questionnaires than in electronic questionnaires,
with a difference of almost four percentage points. A detailed analysis
of the question format reveals that the poorer responses are those
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given to check-all-that-apply questions, followed by open-ended
questions and grid questions. Not considering these three types of
questions involves a decrease in the average of answered items to less
than 2. Lower item non-response rates are shown for ordinal questions
and dichotomical questions. The values in ordinal questions can be
accounted for by the fact that more than half had five categories (chart
1), although it is difficult to explain the poorer response obtained
from dichotomical questions (with only two categories), compared to
nominal questions, most of which have five categories (two questions
had more than six categories). The analysis itemised by survey modes
should shed some light on these results. By looking at the second and
third columns of the table, substantial differences can be observed
between modes in almost every single forced-choice question, and

Copyright:

©2019 Rada 118

these differences increase when they are part of a multiple response
question. In the mail survey item non-response in grid questions and
nominal questions doubles the rate of Web surveys, and this difference
increases even further for ordinal questions. Bearing in mind that the
reading pace of questionnaires on a computer is significantly faster
than on paper,’* this better response can be explained by the fact
that ordinal questions have ordered categories (graded from high to
low). Nevertheless, the most considerable differences were found in
the forced-choice questions included in a multiple response question,
where the differences between the survey modes were multiplied by
five. More similarities between modes were found in check-all-that-
apply questions, dichotomical questions, and open-ended questions
(Table 2).

Table | Response quality, considering the % of respondents who left questions unanswered (vertical percentages)

Percentage distribution of non-responses

% of unanswered questions Mail Web Total
None 4.00% 9.00% 4.70%
Less than 5% of the questions 38.00% 62.90% 41.70%
Between 5.1 and 10% * 30.80% 20.90% 29.40%
Between 11% and 20% 17.80% 4.00% 15.70%
Between 21% and 30% 5.40% 0.90% 4.70%
Between 31% and 50% 2.90% 0.30% 2.50%
Over half of the questionnaire 1.10% 1.90% 1.30%
1836 321 2157

Table 2 Item non-response rate by question format and question type

Number of items

Item non-response rate in...

Web Mail Both
Total 111 17,114 21,018 19,081
Question Format
Yes/no (dichotomical) 6 2,017 2,783 2,400
Nominal (forced-choice) 11 0,727 2,038 1,382 *
Ordinal (forced-choice) 13 2,200 4,938 3,569 *E
Multi-item
Forced-choice (4 g, 31 items) 31 1,242 6,694 3,968 ok
Check-all-that-apply (3 q, 17 items) 17 80,918 81,353 81,135
Grid question (3 g, 20 items) 20 5,340 10,525 7,933 ok
Open-ended 13 25,646 32,977 29,312
Question Type
Demographic 6 1,650 3,450 2,550
Other factual 29 21,493 23,966 22,729
Attitudinal 37 9,689 14,441 12,065
Behavioural 39 23,367 27,769 25,568
*) Significant at 0.10.
(*%) Significant at 0.05.
(FHF) Significant at 0.01.
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Regarding question type, behavioural questions had the poorest
response, followed by other factual questions. It must be noted that
both types of questions make up 68% (39+29/111) of the items in
the questionnaire. The values of the sociodemographic items only 6
questions - can be accounted for by the high percentage of people
who left the question regarding level of income unanswered. The
analysis itemised by modes makes it possible to observe that the
most important differences were identified in demographic and
attitudinal questions, and that these differences are not significant.
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Without underestimating these findings, a multivariate analysis will
permit an accurate assessment of the effect of each of the aspects
considered, regardless of the rest. To do so, an OLS regression was
performed, using as dependent variable the item non-response rate
for each question by mode and, as independent variables, question
type, question format and mode. All of the dependent variables have
been coded as dummy variables, using the coding system shown at the
bottom of Table 3.

Table 3 Multivariate OLS Regression Models predicting Item Non-response Rates by Question Type and Format by mode

Model 1 Model 2
Unstandardized Standard Unstandardized Standard
coefficients errors coefficients errors

MODE (1 = mail) 0.064 4.093 0.064 ** 1.687

Question Type
Demographic -0.12 ** 5.631
Other factual -0.182 o 3.921
Behavioural -0.17 ** 3.576
Attitudinal Reference

Question Format
Nominal (forced choice) -0.003 3.792
Yes / No -0.027 4.01
Ordinal (forced-choice) -0.101 *E 4.046
Open-ended (numerical and text) 0.214 Hokk 341
Multi-item
Check-all-that-apply 0913 HoHk 2.683
Grid question -0.097 *E 4.384
Forced-choice Reference

R2 0.004 0.838

N 222 222

(*) Significant at 0.10.

(**) Significant at 0.05.

(***) Significant at 0.01.

Model 1 is a bivariate OLS regression with mode as an independent
variable, and in Model 2 we included the survey mode controlled for
question characteristics. In Model 1 the mode of administration of
the questionnaire is statistically significant, which indicates that, it
constitutes, in itself, a noticeable change in item non-response rate
for each respondent? Its coding system indicates that the mail survey
increases the item non-response rate. Despite this being remarkable,
this model has low explanatory value, with an R2 of 0.004. When
introducing question type and question format in the regression, the
explanatory power of the model becomes substantially higher, since
R2 of 0.84 is obtained, while also making it possible to assess the
influence of the mode compared to the rest of the aspects considered
here. The mode coefficient does not change with respect to the
previous model, although it shows a lower value to those found in
question type and in some components of question format, which
indicates the high explanatory value of both variables. Starting with
question type, attitudinal questions have higher item non-responses

than the rest, whereas other factual and behavioural questions show
the opposite results. The influence of the question format reveals a
decrease in item non-response rate for ordinal questions and grid
questions with respect to multi-item forced-choice questions; but also
a considerable increase in item non-response rate produced by check-
all-that-apply questions and open-ended questions.

Conclusion

This study has shown the great influence that the mode of
administration has on item non-response rate, thus confirming the
results obtained for specific populations (e.g. students, teachers/
faculty, and counsellors). When inviting respondents to use their
mode of choice, considerable preference was observed for traditional
mail (83.5%), to the detriment of the Web survey (14.6%) and CATI
(1.4%). The analysis of item non-response rates showed that less than
half (exactly 42%) of the respondents who used the mail survey to
answer the questionnaire completed most of the questions , and the
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percentage increased to 72% in the Web survey. One in every three
mail respondents failed to respond to between 5% and 10% of the
questions, and almost 20% of them left between 11% and 20% of the
questions unanswered. In line with the criterion proposed by Teclaw
et al. (2010), which defined as ‘partial’ any surveys with between
51% and 80% of the questions answered, with the recommendation
not to analyse any which exceeded that percentage, this would
involve discarding 27.2% of the mail surveys (500) and only 7.1%
of the Web surveys. The analysis of the question format shows
that the poorest responses were those given to check-all-that-apply
questions, open-ended questions and grid questions, although only
grid questions were found to have a significant difference between
modes. These conclusions are consistent with the findings in other
contexts, 235358 which showed that multi-item questions obtained
poorer response rates, although the breakdown of the general concept
‘multi-item” into specific question formats constitutes a substantial
enhancement when designing the questionnaire. The questions which
present the most substantial differences between survey modes are
forced-choice questions, where the item non-response rate in web
surveys is 1/5 with respect to mail surveys, as well as grid questions
and nominal questions, whose item non-response rate doubles in
mail questionnaires. The analysis of the question types indicates that
behavioural questions obtained the poorest response rates, followed by
other factual questions. In terms of question type, the most substantial
differences between survey modes are associated with forced-choice
type questions, where the item non-response rate in web surveys is 1/5
that found in postal surveys, and grid and nominal questions, whose
item non-response rates double in postal questionnaires. Analysis by
question type indicates that the poorest response rates correspond to
behavioural questions: other factual and behavioural, in that order.

The use of OLS regression has shown the great relevance of survey
mode, question format and question type for item non-response rates,
although the last two have a greater influence than the first one.
Attitudinal questions presented a higher rate of item non-response
when compared to other factual, behavioural and demographic
questions, whereas ordinal questions and grid questions showed
a decrease in item non-response rates when compared to forced-
choice questions which are part of a multiple response question. The
questions that obtained the poorest response rates were check-all-that-
apply questions and open-ended questions. The high non-response
percentages for open-ended questions requires taking into account that,
in free-text open questions, respondents were offered three possible
answers, but not all respondents had had three occupations, nor did
they all declare the three most important problems, nor did they state
three reasons for staying in their country of residence. In fact, 55%
of those interviewed did not state a second problem, and 75% did not
express a third. In other words, only 25% gave three answers to this
question. Something similar happened with the question regarding the
reasons for staying in the country, with 68% giving two answers and
42% three. In fact, considering the answers to the first option involves
a decrease in non-response rates to 8.23%, which ranges between
6.5% in Web survey and 11.5% in mail surveys.
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