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Abstract

Background: Response differences to survey questions are known to exist for different modes of questionnaire completion.
Previous research has shown that response differences by mode are larger for sensitive and complicated questions. However, it
is unknown what effect completion mode may have on HIV and AIDS survey research, which addresses particularly sensitive
and stigmatized health issues.

Objectives: We seek to compare responses between self-selected Web and tel ephone respondents in terms of social desirability
and item nonresponse in anational HIV and AIDS survey.

Methods: A survey of 2085 people in Canada aged 18 years and older was conducted to explore public knowledge, attitudes,
and behaviors around HIV and AIDS in May 2011. Participants were recruited using random-digit dialing and could select to be
interviewed on the telephone or salf-complete through the Internet. For this paper, 15 questions considered to be either sensitive,
stigma-related, or less-sensitive in nature were assessed to estimate associations between responses and mode of completion.
Multivariate regression analyses were conducted for questions with significant (P<.05) bivariate differencesin responsesto adjust
for sociodemographic factors. As survey mode was not randomly assigned, we created a propensity score variable and included
it in our multivariate models to control for mode selection bias.

Results: A total of 81% of participants completed the questionnaire through the Internet, and 19% completed by telephone.
Telephone respondents were ol der, reported less education, had lower incomes, and were morelikely from the province of Quebec.
Overal, 2 of 13 questions assessed for social desirability and 3 of 15 questions assessed for item nonresponse were significantly
associated with choice of mode in the multivariate analysis. For social desirability, Web respondents were more likely than
telephone respondentsto report more than 1 sexual partner in the past year (fully adjusted oddsratio (OR)=3.65, 95% CI 1.80-7.42)
and more likely to have donated to charity in the past year (OR=1.63, 95% Cl 1.15-2.29). For item nonresponse, Web respondents
were more likely than telephone respondents to have a missing or “don’t know” response when asked about: the disease they
were most concerned about (OR=3.02, 95% CI 1.67-5.47); if they had ever been tested for HIV (OR=8.04, 95% CI 2.46-26.31);
and when rating their level of comfort with shopping at grocery store if the owner was known to have HIV or AIDS (OR=3.11,
95% Cl 1.47-6.63).

Conclusion: Sociodemographic differences existed between Web and tel ephone respondents, but for 23 of 28 questions considered
in our analysis, there were no significant differences in responses by mode. For surveys with very sensitive health content, such
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asHIV and AIDS, Web administration may be subject to less social desirability bias but may also have greater item nonresponse

for certain questions.

(JMIR Public Health Surveill 2016;2(2):€37) doi: 10.2196/publichealth.5184
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Introduction

Choosing amode of datacollection is one of the most important
decisions that researchers make when designing a research
survey. The choice of mode may be shaped by feasibility, cost,
responserates, and potential for achieving amore representative
sample. Currently, two of the most frequently used
administration modes are telephone and Web [1,2]; the former
is often interviewer-administered and the latter is usually
self-administered. Often, telephone questionnaires have higher
response rates and can aso alow interviewers to clarify
guestions and motivate participants. However, telephone
guestionnaires can be relatively resource intensive and may
have difficulty using visual aids [3,4]. By contrast, Web
guestionnaires are often less expensive and easier to implement
but may be affected by lower response rates, item nonresponse,
greater potential for fraud, and Internet accessibility issuesthat
affect representativeness [3,5-7]. Given the compromises
between modes, another option is amixed-mode survey, which
is administered using two or more data collection modes to
allow participants an element of convenience and choice and
to aso compensate for the limitations of a single mode
[1,2,8-10]. In each case, the choice of mode, or modes, may
influence respondents answers, and accordingly, the
conclusionsthat researchers can draw about astudy population.

One recurring concern in the literature is the relationship
between survey mode and the accuracy of the information
provided by the respondent because survey mode may influence
respondents’ willingness to answer certain questions at all,
truthfully, or with socially desirable but inaccurate answers.
Social desirability bias may be heightened in
interviewer-administered telephone and face-to-face surveys
but reduced in self-administered Web surveys [11,12].
Furthermore, although Web surveys typically have lower
response rates than other modes of survey research, they can
have lower item nonresponse rates as well, possibly because of
the absence of interviewerswhose characteristics can influence
the kinds of attitudes and behaviors that people report [12-14].
In the context of mixed-mode surveys, these challenges can
lead to inaccurate conclusionsif researchers aggregate data that
were collected through different modes[10], or if they compare
results across multiple surveys that were collected by different
modes [12]. In addition, if respondents are given the choice of
mode, respondents may select a mode where the provision of
socially desirable answers is more prevalent, or choose to not
respond to certain questions, which may also prevent researchers
from making accurate comparisons across subgroups [15,16].

The emergence of Web surveys has provided researchers with
technology that creates new opportunities and challenges for
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addressing response bias. Accordingly, there has been much
recent research on Web surveys and how mode effects may
shape responses to survey questions [5,9,10,17-23]. Although
most research showsthat social desirability biasislower in Web
surveys compared with other modes [4,12,24], other work has
shown no difference [25,26]. This suggests that Web surveys
may reduce social desirability bias only under certain
circumstances and potentially only with certain types of
questions. Alternatively, as Internet use is increasingly
ubiquitous in society, the literature may be starting to reflect
the fact that Web surveys may no longer evoke differential
responses from survey participants.

In particular, how willing respondents are to report personal,
private, or sensitive matters in a survey setting can affect data
quality [9,17,18,22,27,28]. In a recent meta-analysis of 10
experimental studies that looked at Web administration versus
interviewer-administered modes for collecting potentially
embarrassing information, the authors concluded that
self-administration via the Web improved reporting accuracy
for socially undesirable responses[18]. Similarly, recent findings
from the British National Survey of Sexua Attitudes and
Lifestyles compared computer-assisted personal interviewswith
self-interview modes and found that reporting of sensitive
information was overall higher in the Web/self-administered
survey mode [21]. This could make Web surveys the preferred
mode for asking highly sensitive personal questions.

This body of research is encouraging for research fields that
investigate potentially sensitive topics. HIV and AIDS—elated
research often addresses particularly sensitive issues, and
avoiding sensitive questions is not possible in most HIV- or
AlIDS-related surveys. Given the sensitive content, it is likely
that studiesof HIV and AlDSface particularly strong challenges
arising from reporting biases, including social desirability and
item nonresponse biases. To our knowledge, no nationa
popul ation-based experimental studies have looked at response
differences between telephone and Web questionnaires for
extremely sensitive health content, such as HIV and AIDS.
Therefore, in this area of health research, observational studies
that do not randomize participants to a completion mode can
provide a helpful foundation for which to further explore the
issue of response bias by mode. Indeed, it may be advantageous
for health researchers considering mixed-mode survey designs
to learn whether their specific topic is prone to response bias
by mode, even when that data are nonexperimental in nature,
such as 2 recent observational studies that explored response
biases for specific health issues [26,27]. Understanding the
extent to which responses may differ and how they differ
depending on mode is essential given the use of mixed-mode
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designs and for the comparability of studies on sensitive health
topics that use different data collection modes.

A nationa HIV and AIDS survey was conducted among
Canadians in 2011 to determine public knowledge, attitudes,
and behaviors about HIV and AIDS. The survey used a
mixed-mode data collection method, whereby participants
selected whether they would prefer to completethe questionnaire
by telephone or the Internet, which allows us to compare
responses between (persons who chose) telephone and Web
completion modes. We seek to determine whether the mode of
guestionnaire compl etion influences responsesin terms of social
desirability and missing data. To explore whether any observed
associations vary by question type, we select different types of
questions including potentially sensitive, stigma-related, and
less-sensitive questions.

Methods

Questionnaire Development

The bilingual questionnaire was developed based on both
literature reviews and the expertise of researchers and other
professionals at the Canadian Institutes of Health Research
(CIHR) Socid Research Centre in HIV Prevention and the
Canadian Foundation for AIDS Research. Questions were
developed to resemble previouslarge-scale national HIV surveys
for comparative purposes[29]. Thefina questionnaire contained
sociodemographic items and questions about HIV and AIDS
knowledge, attitudes, and behaviors (for more details, see[30]).
Due to the study's sensitive nature, the survey was pretested
among a sample (n=100) and monitored for issues (none were
identified). Ethics approval was obtained from the University
of Toronto Ethics Review Board.

Survey Administration

The survey was conducted in English and French by The
Strategic Counsel, apolling and market research firm, between
May 5 and May 25, 2011 among individuals aged 16 years and
older inall Canadian provincesand territories. Participantswere
selected using a 2-stage sampling design. In the first stage,
participants were randomly sampled from the general population
using a random-digit-dial that used both cellular and landline
telephone numbers. Callswere managed by an interactive voice
response system, with numbers retired from the system after 1
initial call and 3 unanswered callbacks. Once contacted,
individuals entered basic sociodemographic information (age,
gender, postal code) on their telephone keypads and were asked
to participatein asurvey at alater date. If the participant agreed,
they were added to a panel of willing participants. For the
second sampling stage, these panel participants comprised the
sampling frame and were sampled directly (with stratification
by region) and were contacted by a live interviewer who
introduced the panel’sincentive scheme and invited participants
to compl ete the questionnaire over the Internet or by telephone.
The incentive scheme was used to exclude professiona
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respondents and awarded participants with charity dollars (eg,
option to donateto acharity of choice) and aticket for amonthly
raffle prize. The survey methodology isal so described elsewhere
[30-32]. The blended participation rate for the survey was 25%,
with participation higher among those who compl eted the survey
by telephone compared with those who did so through the
Internet (31.1% and 18.4%, respectively). For thisanalysis, we
exclude 16-17-year olds (n=54) because of their |ow Web-based
completion (n=2).

M easures

A total of 15 questions were selected from the 85 questions on
the questionnaire to test differences in responses and were
categorized by question type (Table 1). This subset of questions
was used to minimize the effect of multiple comparisonstesting.
We chose 5 sensitive and 5 stigma-related questions that we
hypothesized might be affected by response biases. We aso
chose 5 relatively benign or less-sensitive questions as controls.
We use the terms “sensitive” “stigmarelated,” and
“less-sensitive” as descriptorsfor the question typesto organize
our approach and interpretation; however, study participants
were not aware of these categories and will have uniquely
interpreted the sensitivity of each question.

Asoutlinedin Table 1, to study differencesin social desirahility,
wetested 13 questionsthat were suitable for predicting asocially
desirable response. Two of the questions were excluded from
this analysis because we did not believe there was a “socialy
correct” response, and if a mode difference were to be found,
it would be difficult to interpret the directionaity of the
differencewith respect to social desirability bias. Most questions
had binary (yes or no) or Likert scale responses, except for
question 1 (HIV or AIDStesting), where answerswere recoded
as voluntary versus nonvoluntary/nontested (using the same
definition as in [32]), and for question 3 (number of sexual
partners), where answerswere recoded as 1 versus greater than
1. To study differences in missing data (eg, item nonresponse),
all 15 questions were used. For analytical purposes, responses
were dichotomized: missing or not missing. Both the “do not
know/not sure” and “prefer not to answer” responses were
grouped with missing responses because they were coded as
missing during dataentry. Compl ete detail s about the questions,
including the response keys, are available in the Web-based
Multimedia Appendix 1.

Our independent variable of interest, mode of completion, isa
binary variable generated from each respondent’s mode of
guestionnaire completion—web or telephone. Additional
independent variables were self-reported sociodemographic
items; these included age, gender, highest level of education
attained, household income, sexual minority status, visible
minority status, and Canadian region, all of which were treated
as categorical variables in the anaysis. Minority status was
defined by the respondent indicating that they belonged to a
“visible minority” group or a*“sexua minority” group.
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Table 1. Anoverview of the questions selected for analysis by question type and study objective (complete details about the questions are available in
Web-based Multimedia Appendix 1).

Question Objective #1

Social desirability

Question type? # Objective #2

Item nonresponse

Sensitive
1 Have you ever been tested for HIV or AIDSfor any of thefollowing reasons? [

2 Have you ever had sex in your lifetime? O ad

3 How many different partners have you had sexual intercoursewithinthelast O O
12 months®

4 Were any of these casual partners? In other words, were they someonethat [ O

you are not in aregular or long-term relationshi p’.ja

5 What is your annual household income from all sources before taxes?® o
Stigma-related
6 | could not become friends with someonewho hasHIV or AIDS (select level O O
of agreement with statement)
7 | feel afraid of people living with HIV or AIDS (select level of agreement O g
with statement)
8 People living with HIV or AIDS have the right to be sexualy active (select O O

level of agreement with statement)

9 How comfortable or uncomfortable would you be with a close friend or O O
family member dating someone with HIV or AIDS? (select level of comfort)

10 How comfortable or uncomfortable would you be with shopping at asmall O O
neighborhood grocery store, if you found out that the owner had HIV or
AIDS? (select level of comfort)

L ess-sensitive

11 Thinking about ilInesses or diseases, what is the oneillness or disease that O
concerns you the most? (open ended)©

12 In the past year, did you actively seek out or look for information about HIV [ O
or AIDS?

13 Do you recall donating to any charitable or not-for-profit organizationinthe O O
last year?

14 To what extent do you believeit is government’s responsibility to continue [0 O
to fund HIV or AIDS research?

15 How knowledgeable would you say that you are about HIV or AIDS? a O
Total 13 15

3Question types are categories that are used to guide our analysis and may not be perceived thisway by participants.
Bywere only asked to those who were sexually active in the past 12 months.
®Were excluded from objective 1 because we did not believe there was a“socially correct” response.

Any significant bivariate associations observed were either
deemed attributable to sample differences in the study
population between the telephone and Web groups or to the
completion mode itself. To address the first possibility, sample

Statistical Analyses

Analyses were performed with Stata IC v. 12 using its survey
data analysis program. All reported results are weighted to

represent the Canadian population in 2011 in terms of age,
gender, and province or territory of residence. Standard errors
were estimated using linearized or robust variance estimators,
and 95% Cls are presented where appropriate. Descriptive
statistics and bivariate associations with mode of completion
were generated for all sociodemographic variables. Bivariate
associations between mode of completion and the selected
guestions were generated using Pearson’s chi-square or Wald
tests as appropriate.

http://publichealth.jmir.org/2016/2/€37/

differences between mode groups, a multivariate analysis was
conducted. Multivariate regression analyses were conducted
for only those questions with significant differences (P <.05)
in responses or missing responses between tel ephone and Web
administration modes. Separate regressions were run for each
question: logistic regression was used for binary responses and

linear regresson for continuous responses.  First,
sociodemographic  variables with significant bivariate

associations (P <.05) with mode of administration wereincluded
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in the regresson models as control variables. Second, to
minimize the effect of mode sel ection bias on confounding our
results, we use propensity score methodology, which was
developed to approximate the analysis of observational
(nonrandomized) data to that of randomized treatment
assignment [33]. The propensity score balances systematic
differences between the tel ephone and Web response groups so
that observed sociodemographic covariates are similar between
the 2 groups [33]. Therefore, the inclusion of the propensity
score as a covariate in our multivariate analysis helps reduce
biasthat may be present asaresult of respondents’ self-selection
into telephone or Web response modes. We generated a
propensity score using a logistic regression model in which
mode of completion was regressed on all the observed
sociodemographic characteristics in our study (age, gender,
education, income, sexual minority, ethnic minority, and
province of residence). An individual’'s estimated propensity
score is therefore the predicted probability of that individual
choosing to complete their survey on the Internet. After the
propensity score variable was generated, it was added as a
covariate in our multivariate models, by smply including it as
an independent variable in the model statement.

Respondentswith any missing observationsfor covariateswere
excluded from the regression analysis, with the exception of
missing househol d income values where an additional response
category was generated to maintain sample size. All logistic
regression models satisfied the Hosmer—Lemeshow test for
goodness of fit (F-adjusted mean residual >.05) [34].

Results

Characteristics of the Study Population

Intotal, 2085 Canadians aged 18 years and older completed the
guestionnaire. Overall, the unweighted sample closely reflected
the actual distribution of the 2011 Canadian populationinterms
of key demographic variables such as age, gender, and province
or territory (Table 2). The study sampleismore highly educated,
however, than the general Canadian population. A total of 1690
participants (81.0%) completed the questionnaire through the
Internet, and 395 (19.0%) completed by telephone. Table 3
presents the sociodemographic characteristics of the study
sample by mode of questionnaire completion. Mode was
significantly associated with most of the sociodemographic
characteristicswe considered, except for visible minority status.
Compared with Web respondents, tel ephone respondents tended
to be older (P<.001), were more likely to be female (P=.05),
reported less education (P<.001), had lower household incomes
(P<.001), and weremorelikely to live in the province of Quebec
(P<.001). Those who self-identified as being a member of a
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sexual minority group were more likely to have chosen to
complete the questionnaire through the Internet (P=.004).

Objective 1: Responsesto Questions According to
M ode of Completion

Responses for the 13 social desirability questions overall and
by mode of questionnaire completion are presented in Table 4.
Significant differences in responses were observed for 5 of the
13 questions. Among those who had been sexually activeinthe
last 12 months, a significantly higher proportion of Web
respondents (13.8%) than tel ephone respondents (4.3%) reported
having more than 1 sexua partner in the last 12 months
(P<.001). Web respondents reported a higher level of comfort
with shopping at asmall neighborhood grocery store wherethe
owner was known to have HIV or AIDS (3.20 vs 2.92 for
telephone respondents, P<.001). In response to whether survey
participants agreed with the stigma-related statement “I feel
afraid of people living with HIV and AIDS,” the overall mean
level of agreement in the study population waslow (2.53), which
fallsbetween “ 2—disagree”’ and “ 3—somewhat disagree.” Web
respondentstended toward “ disagree” (2.48), whereastelephone
respondentstended toward “ somewhat disagree” (2.74; P=.021).
Web respondents also reported more charitable giving in the
past year (86.5%) compared with tel ephone respondents (77.4%;
P<.001) and greater self-reported knowledge of HIV or AIDS
(4.56 vs4.39 for tel ephone respondents, P=.046). Theremaining
8 questions showed no statistically significant differences in
responses between the Web and tel ephone respondents.

Objective 2: Missing Data According to Mode of
Completion

Missing responses for the 15 questions overall and by mode of
completion are summarized in Table 5. Overall, the frequency
of missing data was low and ranged from 0.9% to 4.7% with
the exception of 2 questions: annual household income (15.2%
missing) and illness or disease that concerns you the most (9.8%
missing). Mode did not affect refusing to report annual
household income. Significant differencesin missing responses
were observed for 3 of the 12 questions. A missing or do not
know response to whether the respondent had tested for HIV
was significantly more likely in Web respondents (4.9%) than
telephone respondents (0.7%; P<.001). Web respondents were
also more likely to have a missing or do not know response
when asked to rate their comfort level with shopping at agrocery
store owned by someonewho hasHIV or AIDS (5.2% vs 2.7%
for telephone respondents, P=.041) and when asked about what
illness or disease concerns them the most (11.1% vs 4.3% for
telephone respondents, P<.001). No significant differences in
missing responses between the modes were observed for the
remaining 12 questions.
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Table 2. Key variablesfrom the 2011 general population in Canada, aged 18 years and older, compared with unweighted and weighted survey samples

(n=2085).
Variable Categories Canadian Population® % Unweighted survey sample %  Weighted survey sample %
Age

18-24 115 10.1 121
25-39 244 26.7 25.0
40-49 18.8 16.9 16.8
50-59 18.8 195 19.2
60+ 26.3 26.9 26.9
Gender
Mae 48.5 49.3 48.2
Female 51.5 50.7 51.8
Education®
Mae 485 49.3 48.2
Female 51.5 50.7 51.8
University 16.5 28.0 28.0
Grad or postgrad 9.4 17.3 17.2
Region
British Columbia 134 13.0 12.3
ALberta 10.6 10.1 10.2
Saskatchewan 3.0 3.7 3.0
Manitoba 35 39 35
Ontario 383 36.8 383
Quebec 239 235 24.0
New Brunswick 2.3 20 2.3
Nova Scotia 2.8 41 32
Prince Edward Island 0.4 0.4 0.3
Newfoundland and Labrador 1.6 13 16
Yukon 0.1 0.8 0.8
Northwest 0.1 0.4 0.4
Nunavut 0.1 0.1 0.1

3Based on 2011 census of Canada [35-37].

PEgucation shown for age 25 years and older (n=1860), as the Canadian Census does not report highest level of education for lessthan 25 years.
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Table 3. Sociodemographics of study population by mode of questionnaire completion.

Variable Categories Overall?% (n=2085) Web % (n=1690) Telephone % (n=395) Pval ue?
Overall (n=2085) 100 81.0 19.0
Age (n=2085)
18-24 121 131 79 <.001
25-39 25.0 28.0 12.3
40-49 16.8 171 154
50-59 19.2 18.7 215
60+ 26.9 231 42.9
Gender (n=2085)
Male 48.2 49.3 43.8 .050
Female 51.8 50.7 56.2
Education (n=2069)
<High school 20.8 14.3 48.3 <.001
College 319 325 29.3
University 319 354 17.2
Grad or postgrad 155 17.8 53
Income (n=2085)
<$40,000 233 19.6 39.1 <.001
$40,000-$80,000 284 28.1 29.6
>$80,000 33.2 37.8 13.7
Prefer not to answer 15.2 14.6 17.7
Sexual minority (n=2038) 48 55 2.0 .004
Visible minority (n=2038) 7.7 75 8.6 462
Region (n=2085)
West 29.1 30.6 227 <.001
Ontario 38.3 39.1 35.0
Quebec 24.0 216 34.1
East 7.4 7.3 81
Territories 13 15 0.2

80verall % based on “n” from cross tabulation.
bPearson chi-square corrected for weighted data (design-based F).
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Table 4. Objective 1 (socia desirability): responses to questions by mode of questionnaire completion.

Overall® % or
Response or mean (standard ~ Web % or mean  Telephone % or

Questiontype  Question scale? error-SE) (SE) mean (SE) P value®
Sensitive questions

Voluntary testing for HIV or AIDS Yes 29.7 29.9 29.0 .739

(n=1997)

Sexual activity in lifetime (n=2054) Yes 96.7 96.6 96.9 735

More than 1 sexua partner in last 12 Yes 124 138 4.3 <.001

months (n=1455)d

Casual sex partnersinlast 12 months ~ Yes 12.2 12.8 87 .089

(n=1461)°

Could not becomefriendswith someone  1-7 1.93(0.04) 1.91 (0.04) 2.04 (0.09) .169

who hasHIV or AIDS (n=2055)

Afraid of people living with HIV or 1-7 2.53 (0.04) 2.48 (0.04) 2.74(0.11) .021

AIDS (n=2065)

Peoplewith HIV or AIDS havetheright 1-7 4.39 (0.05) 4.35 (0.05) 4.57 (0.11) .084

to be sexually active (n=2005)

Comfort with aclose friend or family 1-4 2.37 (0.02) 2.37 (0.03) 2.38 (0.05) .897

member dating someone with HIV or
AIDS (n=2008)

Comfort with shopping at small grocery 1-4 3.15(0.02) 3.20(0.02) 2.92 (0.06) <.001
store owned by someone who has HIV
or AIDS (n=1987)

Less-sensitive questions

Actively seek information about HIV or  Yes 8.3 84 8.2 .919
AIDS (n=2061)

Charitable giving in the past year Yes 84.7 86.5 774 <.001
(n=2049)

Government responsibility to fund HIV ~ 1-7 5.54 (0.04) 5.51(0.04) 5.65 (0.09) 136
or AIDS research (n=2053)

Perceived HIV knowledge (n=2080) 1-7 4.52 (0.03) 4.56 (0.03) 4.39 (0.08) .046

81-7 Likert scale; 1=completely disagree, 4=neither agree nor disagree, and 7=completely agree. 1-4 Likert scale; 1=very uncomfortable, and 4=very
comfortable.

POverall % or mean based on “n” from cross tabul ation.
®Pearson chi-square (categorical variables) or Wald test (continuous variables) corrected for weighted data (design-based F).
HThese guestions were only asked to those who were sexually active in the past 12 months.
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Table 5. Objective 2 (item nonresponse): missing or do not know? responses for questions by mode of questionnaire completion (n=2085, unless

otherwise indicated).

Question type Question Overdl®%  Web % Telephone% P value®
Sensitive questions
Tested for HIV or AIDS 4.1 4.9 0.7 <.001
Sexual activity in lifetime 34 3.6 23 212
Number of sexual partnersin last 12 months? 13 14 0.8 476
Casual sex partnersin last 12 months 0.9 11 0.0 127
Annual household income 15.2 14.6 17.7 129
Stigma-related questions
Could not become friends with someonewho hasHIV or 1.4 17 05 .082
AIDS
Afraid of people living with HIV or AIDS 1.0 0.8 18 .061
Peoplewith HIV or AIDS havetheright to be sexually active 3.8 37 4.3 .567
Comfort with aclose friend or family member dating some- 3.4 39 34 .678
onewith HIV or AIDS
Comfort with shopping at small grocery store owned by 47 5.2 27 .041
someone who hasHIV or AIDS
Less-sensitive questions
IlIness or disease that concerns you the most 9.8 111 4.3 <.001
Actively seek information about HIV or AIDS 11 13 0.3 .085
Charitable giving in the past year 17 1.9 1.0 .249
Government responsibility to fund HIV or AIDSresearch 1.5 16 1.0 406
Perceived HIV knowledge 0.2 0.2 0.3 .983

8A|| responses recategorized into binary variables: missing or do not know (yes) or other (no).

bOverall % based on “n” from cross tabulation.
CPearson chi-square corrected for weighted data (design-based F).

HThese guestions were only asked to those who were sexually active in the past 12 months (n=1474).

Findingsfrom the Multivariate Analysis

The 8 questions that exhibited significant associations with
mode in the bivariate analysis were entered into separate
regression models to control for potential confounding by
differences between the online and tel ephone samples. Adjusted
associations with mode of completion and these questions are
shown in Table 6. After adjusting for sociodemographic
differences between the Web and tel ephone groups, differences
in responses remain for 5 of the 8 questions. When the
propensity score is added as a covariate to adjust for mode
selection bias, the significant differences remain. While the
propensity score does not resolve unmeasured differences
between the two groups, the fully adjusted estimates are
controlled for any confounding due to observed systematic
differences that predict choice of response mode. Web
respondents had 3.65 greater odds of reporting more than one
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sexua partner in the last 12 months, compared to telephone
respondents (sociodemographic and propensity score adjusted
oddsratio (OR)=3.65, 95% Cl 1.80-7.42). Those who completed
online were also more likely than telephone respondents to
report charitable giving in the past year (OR=1.63, 95% ClI
1.15-2.29). In terms of item non-response, web respondents
weresignificantly morelikely to have amissing or “don’t know”
response to questions about HIV testing (OR=8.04, 95% ClI
2.46-26.31), comfort with shopping at small grocery store owned
by someone who has HIV or AIDS (OR=3.11, 95% ClI
1.47-6.63), and most concerning illness or disease (OR=3.02,
95% Cl 1.67-5.47). After multivariate adjustment, the previously
observed significant differencesin responses between the modes
for the other three questions did not persist. This suggests that
the bivariate associations for these questions can be attributed
to sociodemographic differences between the samples.
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Table 6. Adjusted associations? between mode of questionnaire completion (exposure) and 8 sel ected questions (outcomes; see Multimedia Appendix

2 on the Internet for full regression results).

Question type and question Mode Sociodemographic adjusted” Sociodemographic® and propensity score
adjusted
Odds rtio or 95% CI Odds ratio or 95% ClI
B coefficient B coefficient
Objective 1: social desirability
Sensitive: More than 1 sexual partner in the last 12 months (n=1424)
Telephone 1.00 — 1.00 —
Web 3.76¢ (1.86-7.59) 3.65¢ (1.80-7.42)
Stigma-related: afraid of people living with HIV or AIDS (n=2008)°
Telephone 0.00 — 0.00 —
Web 0.000 (-0.23-0.23) 0.019 (-0.21-0.25)
Stigma-related: comfort with shopping at small grocery store owned by someone who has HIV or AIDS (n=1934)°
Telephone 0.00 — 0.00 —
Web 0.087 (-0.34-0.21) 0.069 (-0.05-0.19)
Less-sensitive: Charitable giving in the past year (n=1996)
Telephone 1.00 — 1.00 —
Web 1619 (115-2.27) 1639 (115-2.29)
L ess-sensitive: perceived HIV knowledge (n=2022)°
Telephone 0.00 — 0.00 —
Web -0.049 (-0.22-0.12) -0.057 (-0.23-0.11)
Objective 2: Item Non-Response
Sensitive: tested for HIV or AIDS (n=2027)
Telephone 1.00 — 1.00 —
Web 8680 (2.63-28.67) 8.04¢ (2.46-26.31)
Stigma-related: comfort with shopping at small grocery store owned by someone who has HIV or AIDS (n=2027)
Telephone 0.00 — 0.00 —
Web 2.99° (1.41-6.32) 3119 (1.47-6.63)
Less-sensitive: illness or disease that concerns you the most (n=2027)
Telephone 1.00 — 1.00 —
Web 3019 (1.68-5.39) 3.02¢ (1.67-5.47)

8Separate logistic regression analyses were run for all questions except for continuous outcomes.
bAdj usted for age, gender, education, household income, sexual minority status, and region.

CLinear regression analysis.
9indicates statistical significance at the 95% confidence level.

Discussion

We sought to determine whether there are differencesin social
desirability and missing data between people who chose to
completean HIV- and AIDS-related questionnaire by telephone
versus the Web. We anticipated that due to the sensitive and
personal nature of some of the questions, we would see
differences in  responses between the telephone
interviewer-administered questionnaire and the Web-based
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self-completed questionnaire. Although we saw large
sociodemographic differences between completion modes, for
most of the questions (23 of 28) we studied, there were no
significant differences in responses by mode. Overall, 2 of 13
guestions assessed for social desirability, and 3 of 15 questions
assessed for item nonresponse were significantly associated
with choice of mode in the multivariate analysis. However,
despite finding few significant response differences, those we
found were large in magnitude; ranging from 1.6- to 8-fold
difference.
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Participants were given a choice to complete the questionnaire
through the Internet or by telephone. As expected, and similar
to other mixed-mode studies that used a non-random method
for selecting participants [17,27,38], we see large differences
in sociodemographic characteristics between the Web and
telephone groups. The telephone group was older and had a
larger proportion of women. Similar to other Canadian studies,
we also found that Internet respondents reported higher incomes
and more education [27,38]. Other studies have found younger
age, higher incomes, greater education, and race to be strongly
associated with the Internet and email access [6,39-41].
Although we do not know whether that tel ephone respondents
inour study have accessto the Internet, our results are consistent
with what these findings suggest about Internet access. The
exception is that we found no difference in the proportion of
visible minorities between the two modes; this finding may be
unique to the Canadian population as compared with the
American population, owing to more targeted social policiesin
Canadato expand Internet access and reduce the digital divide
for disadvantaged and racialized groups [42].

We thought that sensitive and stigma-related questions might
be differentially affected by social desirability between
completion modes, but a pattern in responses by question type
was not apparent. We saw some evidence of social desirability
for sensitive questions, with telephone respondents reporting
lower numbers to questions about sexual partners they had in
the past year and in answering whether any of these sexua
partners were casual partners. This is in line with previous
research that has found that Web questionnaires are better at
eiciting truthful responsesto sensitive questions than telephone
questionnaires [9,20,22,27,28]. However, only the question
about number of sexual partners showed a statistically
significant difference, a difference that remained after
multivariate adjustment. This suggeststhat the social interaction
with the interviewer may have resulted in respondents stating
alower number of sexual partners—amore socially appropriate
response.

Four other questionsthat wetested for social desirability showed
significant differences in responses by mode, but not in the
anticipated direction. If social desirability wasat play, telephone
respondents would be expected to provide more tolerant
responses about their attitudes toward people living with HIV
and A1DS because these attitudes are more socially appropriate.
However, we found that telephone respondents gave lesstol erant
responses than Web respondents when asked if they felt afraid
of people living with HIV and AIDS and when rating their
comfort level with shopping at a grocery store owned by
someone who is HIV seropositive. Yet, these differences did
not remain in the multivariate analysis and are therefore
attributed to sampl e differences between mode groups. Similarly,
telephone respondents reported |ess knowledge about HIV and
AIDS and less charitable giving than Web respondents, which
are considered socialy undesirable responses, yet only, the
difference in charitable giving persisted in the multivariate
analysis. Thisresult suggeststhat when reporting their charitable
donationsto alive interviewer, telephone respondents were not
affected by social desirability and did not feel socially obligated
to appear more charitable. Although we adjusted for income
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and education in our models, Web respondents may be different
from telephone respondents in other important characteristics
that could account for the counterintuitive result to this question,
such as religious affiliation, awareness of need, altruism, and
personal values, all of which are known motivatorsfor charitable
giving [43]. Another possible explanation isthat some telephone
respondents may fear that the live interviewer will ask them to
donateto acharity at the end of the questionnaireif they appear
charitable and therefore choose to answer “no” to avoid the
perceived solicitation.

With respect to the missing data objective, we also saw no clear
pattern of response differences between question types. Among
the questions we considered, there was generally a greater
frequency of item nonresponse to sensitive and stigmatizing
guestions and among the Web sample. One question from each
category was found to have significant differences in item
nonresponse between the telephone and Web groups, with a
greater frequency of missing responsesin the Web questionnaire.
These differences also remained in the multivariate analysis,
which suggests that they are attributable to the mode and not
to sociodemographic differences between the samples. The
greatest amount of item nonresponse was for annual household
income (15.2%), with more nonresponse among telephone
participants (17.7%) than Web participants (14.6%), athough
thisdifference was not statistically significant. Questions about
income arewell known to generate alarge frequency of missing
datain most surveys.

Our findings for item nonresponse are consi stent with those of
other experimental and observational studies that looked at
missing data by mode and also found that Web questionnaires
produced more missing data [9,27,44,45]. It is thought that
telephoneinterviewers may inadvertently persuade respondents
to answer, or that they may further explain or clarify questions.
Some of these studies found that differences were particularly
evident for complicated or difficult questions [9], although
neither question that we saw differences for is considered
difficult. Due to the nature of how the data were entered and
coded, we are unable to distinguish between different types of
missing data (eg, “do not know” responses vs not answered
guestions), and therefore, we cannot tell where “do not know”
responses may be genuine answers. The concerning illness or
disease question was an open-ended question, and this likely
contributed to item nonresponse among the Web sample as
typing was required, and no interviewer was present to prompt
for aresponse. This is consistent with other studies that have
also found increased missing data for open-ended questions on
Web surveys [22,27]. In contrast, the HIV testing question
provided response categories, but some respondents may not
have known if they had ever been tested for HIV and
legitimately selected the  do not know” response, which would
have contributed to item nonresponse for this question.

Our study benefitsfrom several strengths. We conducted alarge
national survey, and so, we anticipate that our results have fair
generalizability to the Canadian population. Our sample was
recruited from a respondent panel that was constructed using
random-digit-dial, and this strengthens our ability to make causal
inferences [46]. We also performed a multivariate regression
analysisto control for sampl e differences between the telephone
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and Web groups and included a propensity score that can help
adjust for mode selection effects [10]. After accounting for
sociodemographic disparities between the groups, it is more
likely that any remaining differences in responses can be
attributed to the mode of completion.

The results of our observational study should be considered
along with its limitations. First, and most importantly, we did
not randomize respondentsto mode, and therefore, our estimates
may be subject to selection bias. We attempted to control for
therisk of selection bias by including a propensity scorein our
regression models. Theinclusion of the propensity score neither
changed the significance of our results from the
sociodemographic-adjusted models nor did it greatly change
their magnitude. This indicates that relatively little selection
bias is present. Furthermore, the fact that our results persist in
the face of the propensity score control would suggest that our
results do describe the effect of survey mode on response
patterns. However, there may be other unmeasured
characteristics that we are unable to control for, such as
differences in people’s experiences and opinions between the
groups, and if these characteristics also affect mode selection,
this could be confounding our results. Although, if these
characteristics are unrelated to mode selection, they would only
produce nondifferential misclassification, which would indicate
our estimates are conservative. Furthermore, the regression
model that generated the propensity score was limited to
variables contained within our questionnaire, and as such, there
may be variablesthat help explain why one chose agiven survey
mode that are missing from the model specification. The
propensity score is therefore not a perfect predictor of mode
selection, and there is some degree of misspecification as the
probability of choosing a mode and actually choosing it are
distinct constructs. In addition, because the sample size of
telephone respondents was much smaller than the sample of
Web respondents, the propensity score may not be able to
adequately balance sociodemographic variables across the
response groups. Second, the participation rate from the
random-digit-dial panel was low, and more people who opted
to complete by telephone finished the questionnaire (31.1%)
than those who opted to compl ete through the Internet (18.4%).

Jones et al

Although this participation rate limits the external validity of
our results, particularly for the Web sample, it is nevertheless
consistent with response rates from similar surveys in Canada
that report response rates between 14% and 28% [31,47].
Finally, beyond social desirability and missing data, we did not
consider other potential ways that responses could differ
between modes, such as nondifferentiation bias (eg, answering
the same response across a series of items), acquiescence bias
(eg, agreeing across questions), and avidity bias (eg,
disproportionate representation of those interested or invested
in the survey topic of HIV and AIDS), due to study scope and
design of the questionnaire.

In summary, there has been considerable concern in the survey
methodology literature about the use of Web questionnaires to
conduct research. Primary concernsinclude low responserates,
low representativeness, sampling issues, and the comparability
of Web-collected data to data collected by other modes
[6,44,46,48]. Although these are important concerns that are
not fully addressed by our study, we have shown that in a
nonrandomized mixed-mode survey for aparticularly sensitive
health topic, the differences between telephone- and
Web-collected responses were minimal in terms of socia
desirability biasand item nonresponse. Thisis promising given
that Web surveys are significantly cheaper and faster to
implement. On the basis of our analysisin this nonrandomized
study, we cautiously suggest a comparative strength of Web
surveys is that they may provide more truthful results,
particularly for questions about sexual behaviors. Although we
did see more item nonresponse among the Web group overall,
it was mostly nonsignificant and may be addressed through
improved Web questionnaire design, such as using promptsthat
alert respondents if they attempt to move forward without
completing aquestion [2,22].

Our results, although limited by the observational study design,
may be important to consider in light of the increasing use of
mixed-mode surveys that combine telephone and Web
completion modesto reduce costs and increase validity and may
help inform future experimental survey methods studies and
population-based research in the area of HIV and AIDS.

Acknowledgments

Thiswork was supported by a generous donation from Andy Pringle and in-kind support of the CIHR Social Research Centrein

HIV Prevention (SRC).

The authors specialy thank the study participants, The Strategic Counsel for conducting the survey, Canadian Foundation for
AIDS Research (CANFAR) for their collaboration on the project, and SRC staff and members for their work on the national
study (Laura Bisaillon, Caroline Godbout, Jill Morse, Robin Montgomery, Melissa Walters and Samantha White). They also
thank Rahim Moineddin for consulting on the statistical methods for this paper.

Conflictsof Interest
None declared.

Multimedia Appendix 1
[PDE File (Adobe PDF File), 48K B-Multimedia Appendix 1]

http://publichealth.jmir.org/2016/2/€37/

JMIR Public Health Surveill 2016 | val. 2 |iss. 2| €37 | p. 12
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=publichealth_v2i2e37_app1.pdf&filename=e6e6ff4338ebf9a1a0a7b0e86214942e.pdf
https://jmir.org/api/download?alt_name=publichealth_v2i2e37_app1.pdf&filename=e6e6ff4338ebf9a1a0a7b0e86214942e.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Jones et a

Multimedia Appendix 2
[PDE File (Adobe PDF File), 77KB-Multimedia Appendix 2]

References

1.

Blom AG, Bosnjak M, Cornilleau A, Cousteaux A, Das M, Douhou S, et al. A Comparison of Four Probability-Based
Online and Mixed-Mode Panelsin Europe. Social Science Computer Review. Feb 2016;34(1):8-25. [doi:
10.1177/0894439315574825]

2. Dillman D, Smyth J, Christian LM. Internet, phone, mail, and mixed-mode surveys: the tailored design method. New York.
Wiley; 2014.

3. JonesTL, Baxter MA, Khanduja V. A quick guide to survey research. Ann R Coll Surg Engl. Jan 2013;95(1):5-7. [FREE
Full text] [doi: 10.1308/003588413X 13511609956372] [Medline: 23317709]

4.  Tourangeau R. Measurement Properties of Web Surveys. In: Beyond traditional survey taking: adapting to a changing
world. Statistics Canada; 2014. Presented at: Proc Stat Canada Symp; 2014; Gatineau, Québec, Canada.

5.  Bauermeister J, Pingel E, Zimmerman M, Couper M, Carballo-Diéguez A, Strecher VVJ. Data Quality in web-based HIV/AIDS
research: Handling Invalid and Suspicious Data. Field methods. Aug 1, 2012;24(3):272-291. [FREE Full text] [doi:
10.1177/1525822X 12443097] [Medline: 23180978]

6. RivaraFP, Koepsell TD, Wang J, Durbin D, Jaffe KM, VavilalaM, et a. Comparison of telephone with World Wide
Web-based responses by parents and teens to a follow-up survey after injury. Health Serv Res. Jun 2011;46(3):964-981.
[FREE Full text] [doi: 10.1111/j.1475-6773.2010.01236.x] [Medline: 21275989]

7.  Teitcher JE, Bockting WO, Bauermeister JA, Hoefer CJ, Miner MH, Klitzman RL. Detecting, preventing, and responding
to “fraudsters’ in internet research: ethics and tradeoffs. J Law Med Ethics. 2015;43(1):116-133. [FREE Full text] [doi:
10.1111/jlme.12200] [Medline: 25846043]

8. Bosnjak M, Das M, Lynn P. Methods for Probability-Based Online and Mixed-Mode Panels: Selected Recent Trends and
Future Perspectives. Social Science Computer Review. Feb 2016;34(1):3-7. [doi: 10.1177/0894439315579246)]

9.  GreeneJ, Speizer H, WiitalaW. Telephone and web: mixed-mode challenge. Health Serv Res. Feb 2008;43(1 Pt 1):230-248.
[FREE Full text] [doi: 10.1111/j.1475-6773.2007.00747.x] [Medline: 18211527]

10. Hox JJ, DeLeeuw ED, Zijlmans EA. Measurement equivalence in mixed mode surveys. Front Psychol. Feb 2015;6:87.
[EREE Full text] [doi: 10.3389/fpsyq.2015.00087] [Medline: 25699002]

11. Persoskie A, LeyvaB, Ferrer RA. Mode Effects in Assessing Cancer Worry and Risk Perceptions: |s Social Desirability
Biasat Play? Med Decis Making. Jul 2014;34(5):583-589. [ FREE Full text] [doi: 10.1177/0272989X 14527173] [Medline:
24718657]

12. Atkeson LR, Adams AN, Alvarez RM. Nonresponse and Mode Effects in Self- and Interviewer-Administered Surveys.
Political Analysis. May 28, 2014;22(3):304-320. [doi: 10.1093/pan/mpt049]

13.  ShinE, Johnson TP, Rao K. Survey Mode Effects on Data Quality: Comparison of Web and Mail ModesinaU.S. National
Panel Survey. Social Science Computer Review. May 2012;30(2):212-228. [doi: 10.1177/0894439311404508]

14. Houle B, Angotti N, Clark SJ, Williams J, Gomez-Olivé FX, Menken J, et al. Lets Talk about Sex, Maybe: Interviewers,
Respondents, and Sexual Behavior Reporting in Rural South Africa. Field Methods. May 2016;28(2):112-132. [doi:
10.1177/1525822X 15595343]

15. Olson K, Smyth JD, Wood HM. Does Giving People Their Preferred Survey Mode Actually Increase Survey Participation
Rates? An Experimental Examination. Public Opinion Quarterly. Aug 02, 2012;76(4):611-635. [doi: 10.1093/pog/nfs024]

16. Beebe TJ, McAlpine DD, Ziegenfuss JY, Jenkins S, Haas L, Davern ME. Deployment of a mixed-mode data collection
strategy does not reduce nonresponse biasin agenera population health survey. Health Serv Res. Aug 2012;47(4):1739-1754.
[FREE Full text] [doi: 10.1111/].1475-6773.2011.01369.X] [Medline: 22250782]

17. Chang L, Krosnick JA. National Surveys Via RDD Telephone Interviewing Versus the Internet: Comparing Sample
Representativeness and Response Quality. Public Opinion Quarterly. Dec 01, 2009;73(4):641-678. [doi: 10.1093/poa/nfp075]

18. Tourangeau R, Conrad FG, Couper MP. Measurement Error on the Web and in Other Modes of Data Collection. In: The
Science of Web Surveys. New York. Oxford University Press; May 09, 2013.

19. DillmanD, ReipsU, Matzat U. Advicein Surveying the General Public Over the Internet. Int JInternet Sci. 2010;5(1):1-4.

20. delLeeuw ED. To Mix or Not to Mix Data Collection Modes in Surveys. J Off Stat. 2005;21(2):233-255.

21. Burkill S, Copas A, Couper MP, Clifton S, Prah P, Datta J, et al. Using the Web to Collect Data on Sensitive Behaviours:
A Study Looking at Mode Effects on the British National Survey of Sexua Attitudes and Lifestyles. PLoS One. Feb 11,
2016;11(2):e0147983. [FREE Full text] [doi: 10.1371/journal.pone.0147983] [Medline: 26866687]

22. Fricker S, Galesic M, Tourangeau R, Yan T. An Experimental Comparison of Web and Tel ephone Surveys. Public Opinion
Quarterly. 2005;69(3):370-392. [doi: 10.1093/pog/nfi027]

23. Godling SD, Vazire S, Srivastava S, John OP. Should we trust web-based studies? A comparative analysis of six
preconceptions about internet questionnaires. Am Psychol. 2004;59(2):93-104. [doi: 10.1037/0003-066X.59.2.93] [Medline:
14992636]

http://publichealth.jmir.org/2016/2/e37/ JMIR Public Health Surveill 2016 | val. 2 |iss. 2| €37 | p. 13

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=publichealth_v2i2e37_app2.pdf&filename=f851309c369385bb1bcf7584739afe7b.pdf
https://jmir.org/api/download?alt_name=publichealth_v2i2e37_app2.pdf&filename=f851309c369385bb1bcf7584739afe7b.pdf
http://dx.doi.org/10.1177/0894439315574825
http://europepmc.org/abstract/MED/23317709
http://europepmc.org/abstract/MED/23317709
http://dx.doi.org/10.1308/003588413X13511609956372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23317709&dopt=Abstract
http://europepmc.org/abstract/MED/23180978
http://dx.doi.org/10.1177/1525822X12443097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23180978&dopt=Abstract
http://europepmc.org/abstract/MED/21275989
http://dx.doi.org/10.1111/j.1475-6773.2010.01236.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21275989&dopt=Abstract
http://europepmc.org/abstract/MED/25846043
http://dx.doi.org/10.1111/jlme.12200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25846043&dopt=Abstract
http://dx.doi.org/10.1177/0894439315579246
http://europepmc.org/abstract/MED/18211527
http://dx.doi.org/10.1111/j.1475-6773.2007.00747.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18211527&dopt=Abstract
http://dx.doi.org/10.3389/fpsyg.2015.00087
http://dx.doi.org/10.3389/fpsyg.2015.00087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25699002&dopt=Abstract
http://europepmc.org/abstract/MED/24718657
http://dx.doi.org/10.1177/0272989X14527173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24718657&dopt=Abstract
http://dx.doi.org/10.1093/pan/mpt049
http://dx.doi.org/10.1177/0894439311404508
http://dx.doi.org/10.1177/1525822X15595343
http://dx.doi.org/10.1093/poq/nfs024
http://europepmc.org/abstract/MED/22250782
http://dx.doi.org/10.1111/j.1475-6773.2011.01369.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22250782&dopt=Abstract
http://dx.doi.org/10.1093/poq/nfp075
http://dx.plos.org/10.1371/journal.pone.0147983
http://dx.doi.org/10.1371/journal.pone.0147983
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26866687&dopt=Abstract
http://dx.doi.org/10.1093/poq/nfi027
http://dx.doi.org/10.1037/0003-066X.59.2.93
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14992636&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Jones et a

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

Poder TG, Bellemare CA, Bédard SK, Lemieux R. Social acceptance and population confidence in telehealth in Quebec.
BMC Health Serv Res. 2015;15:72. [FREE Full text] [doi: 10.1186/s12913-015-0727-1] [Medline: 25889230]
Ansolabehere S, Schaffner BF. Does Survey Mode Still Matter? Findings from a 2010 Multi-Mode Comparison. Political
Analysis. May 28, 2014;22(3):285-303. [doi: 10.1093/pan/mpt025]

Livingston MD, Komro KA, Wagenaar AC. The effects of survey modality on adolescents' responsesto alcohol use items.
Alcohol Clin Exp Res. Apr 2015;39(4):710-715. [doi: 10.1111/acer.12659] [Medline: 25752744]

Plante C, Jacques L, Chevalier S, Fournier M. Comparability of Internet and telephone data in a survey on the respiratory
health of children. Can Respir J. 2012;19(1):13-18. [FREE Full text] [Medline: 22332126]

Link MW, Mokdad AH. Effects of survey mode on self-reports of adult alcohol consumption: a comparison of mail, web
and telephone approaches. J Stud Alcohol. Mar 2005;66(2):239-245. [Medline: 15957675]

EKOS Research Associates Inc. Oct 2012. URL: http://www.catie.ca/sites/defaul t/files/

2012-HIV-Al D S-attitudinal -tracking-survey-final -report.pdf [accessed 2015-09-30] [WebCite Cache ID 6bwlL ZAu2l]
CANFAR. The CIHR Social Research Centrein HIV Prevention; 2012. URL : http://www.srchiv.ca/National Survey/
wp-content/upl oads/2012/04/Attitudinal - Survey-Summary-Report Junel5.pdf [accessed 2015-09-30] [WebCite Cache ID
6bwL JsxcN]

Allman D, Calzavara L, Worthington C, Tyndall M, Adrien A, Walters M, et al. Charitable giving for HIV and AIDS:
resultsfrom a Canadian national survey. PLoS One. 2014;9(8):€103184. [FREE Full text] [doi: 10.1371/journal .pone.0103184]
[Medline: 25153827]

Worthington CA, Calzavara LM, White SJ, Allman D, Tyndall MW. Individual and jurisdictional factors associated with
voluntary HIV testing in Canada: Results of anational survey, 2011. Can JPublic Health. Nov 2014;106(2):e4-€9. [Medline:
25955665]

Austin PC. An Introduction to Propensity Score Methods for Reducing the Effects of Confounding in Observational Studies.
Multivariate Behav Res. May 2011;46(3):399-424. [FREE Full text] [doi: 10.1080/00273171.2011.568786] [Medline:
21818162]

Archer K, Lemeshow S. Goodness-of-fit test for alogistic regression model fitted using survey sample data. Stata Journal.
Feb 2006;6(1):97-105.

Statcan. Ottawa, ON. Statistics Canada; 2011. URL: http://www12.statcan.gc.cal/census-recensement/2011/as-sa/98-311-x/
98-311-x2011001-eng.pdf [accessed 2016-07-21] [WebCite Cache ID 6]9s0Jh2L |

Statcan. Ottawa, ON. Statistics Canada; 2012. URL: http://www12.statcan.gc.cal/census-recensement/2011/as-sa/98-310-x/
98-310-x2011001-eng.pdf [accessed 2016-07-21] [WebCite Cache ID 6]9svIWHN]

Statcan. Ottawa, ON. Statistics Canada; 2013. URL: http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-012-x/
99-012-x2011001-eng.pdf [accessed 2016-07-21] [WebCite Cache ID 6j9t8Deri]

Poder TG, He J, Simard C, Pasguier JC. Willingnessto pay for ovulation induction treatment in case of WHO |1 anovul ation:
a study using the contingent valuation method. Patient Prefer Adherence. 2014;8:1337-1346. [FREE Full text] [doi:
10.2147/PPA.S67742] [Medline: 25328385]

Atkinson NL, Saperstein SL, Pleis J. Using the internet for health-related activities: findings from a national probability
sample. JMed Internet Res. 2009;11(1):e4. [FREE Full text] [doi: 10.2196/jmir.1035] [Medline: 19275980]

Martin S, Robinson J. The Income Digital Divide: Trends and Predictionsfor Levels of Internet Use. Social Problems. Feb
2007;54(1):1-22. [doi: 10.1525/sp.2007.54.1.1.HeinOnline]

Fairlie RW. Explaining differences in access to home computers and the Internet: A comparison of Latino groups to other
ethnic and racia groups. Electron Commerce Res. Dec 2007;7(3):265-291. [doi: 10.1007/s10660-007-9006-5]

Howard P, Busch L, Sheets P. Comparing Digital Divides: Internet Access and Social Inequality in Canada and the United
States. Can J Commun. 2010(1):109-128. URL : http://www.cjc-online.calindex.php/journal/article/view/2192[WebCite
Cache D 6j1QpvH2M]

Bekkers R, Wiepking P. Accuracy of self-reports on donations to charitable organizations. Qual Quant. Jun
2010;45(6):1369-1383. [doi: 10.1007/s11135-010-9341-9]

Fricker RD, Schonlau M. Advantages and Disadvantages of Internet Research Surveys: Evidence from the Literature. Field
Methods. Nov 01, 2002;14(4):347-367. [doi: 10.1177/152582202237725]

Amari E, Vandebeek C, Montgomery CJ, Skarsgard E, Ansermino JM. Telephone and web-based pediatric day surgery
guestionnaires. Int JHealth Care Qual Assur. 2010;23(3):339-351. [doi: 10.1108/09526861011029398] [Medline: 20535905]
Schonlau M. Will web surveys ever become part of mainstream research? J Med Internet Res. Sep 23, 2004;6(3):e31.
[FREE Full text] [doi: 10.2196/jmir.6.3.e31] [Medline: 15471757)

Yeager DS, Krosnick JA, Chang L, Javitz HS, Levendusky M S, Simpser A, et al. Comparing the Accuracy of RDD
Telephone Surveysand I nternet Surveys Conducted with Probability and Non-Probability Samples. Public Opinion Quarterly.
Oct 05, 2011;75(4):709-747. [doi: 10.1093/poag/nfr020]

Galesic M, Tourangeau R, Couper MP. Complementing random-digit-dial telephone surveys with other approaches to
collecting sensitive data. Am J Prev Med. Nov 2006;31(5):437-443. [doi: 10.1016/j.amepre.2006.07.023] [Medline:
17046416]

http://publichealth.jmir.org/2016/2/e37/ JMIR Public Health Surveill 2016 | val. 2 |iss. 2| €37 | p. 14

(page number not for citation purposes)


http://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-015-0727-1
http://dx.doi.org/10.1186/s12913-015-0727-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25889230&dopt=Abstract
http://dx.doi.org/10.1093/pan/mpt025
http://dx.doi.org/10.1111/acer.12659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25752744&dopt=Abstract
http://europepmc.org/abstract/MED/22332126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22332126&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15957675&dopt=Abstract
http://www.catie.ca/sites/default/files/2012-HIV-AIDS-attitudinal-tracking-survey-final-report.pdf
http://www.catie.ca/sites/default/files/2012-HIV-AIDS-attitudinal-tracking-survey-final-report.pdf
http://www.webcitation.org/

                                            6bwLZAu2l
http://www.srchiv.ca/NationalSurvey/wp-content/uploads/2012/04/Attitudinal-Survey-Summary-Report_June15.pdf
http://www.srchiv.ca/NationalSurvey/wp-content/uploads/2012/04/Attitudinal-Survey-Summary-Report_June15.pdf
http://www.webcitation.org/

                                            6bwLJsxcN
http://www.webcitation.org/

                                            6bwLJsxcN
http://dx.plos.org/10.1371/journal.pone.0103184
http://dx.doi.org/10.1371/journal.pone.0103184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25153827&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25955665&dopt=Abstract
http://europepmc.org/abstract/MED/21818162
http://dx.doi.org/10.1080/00273171.2011.568786
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21818162&dopt=Abstract
http://www12.statcan.gc.ca/census-recensement/2011/as-sa/98-311-x/98-311-x2011001-eng.pdf
http://www12.statcan.gc.ca/census-recensement/2011/as-sa/98-311-x/98-311-x2011001-eng.pdf
http://www.webcitation.org/

                                            6j9soJh2L
http://www12.statcan.gc.ca/census-recensement/2011/as-sa/98-310-x/98-310-x2011001-eng.pdf
http://www12.statcan.gc.ca/census-recensement/2011/as-sa/98-310-x/98-310-x2011001-eng.pdf
http://www.webcitation.org/

                                            6j9svlWHN
http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-012-x/99-012-x2011001-eng.pdf
http://www12.statcan.gc.ca/nhs-enm/2011/as-sa/99-012-x/99-012-x2011001-eng.pdf
http://www.webcitation.org/

                                            6j9t8Deri
http://dx.doi.org/10.2147/PPA.S67742
http://dx.doi.org/10.2147/PPA.S67742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25328385&dopt=Abstract
http://www.jmir.org/2009/1/e4/
http://dx.doi.org/10.2196/jmir.1035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19275980&dopt=Abstract
http://dx.doi.org/10.1525/sp.2007.54.1.1.HeinOnline
http://dx.doi.org/10.1007/s10660-007-9006-5
http://www.cjc-online.ca/index.php/journal/article/view/2192
http://www.webcitation.org/

                                            6jIQpvH2M
http://www.webcitation.org/

                                            6jIQpvH2M
http://dx.doi.org/10.1007/s11135-010-9341-9
http://dx.doi.org/10.1177/152582202237725
http://dx.doi.org/10.1108/09526861011029398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20535905&dopt=Abstract
http://www.jmir.org/2004/3/e31/
http://dx.doi.org/10.2196/jmir.6.3.e31
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471757&dopt=Abstract
http://dx.doi.org/10.1093/poq/nfr020
http://dx.doi.org/10.1016/j.amepre.2006.07.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17046416&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Jones et a

Abbreviations

AIDS: acquired immune deficiency syndrome
Cl: confidenceinterval

DK: do not know

HIV: human immunodeficiency virus

OR: oddsratio

SE: standard error
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