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Abstract
Objectives Using the European Health Interview Survey (EHIS) questionnaire, a web-based survey was organized

alongside a face-to-face (F2F) survey including a paper-and-pencil (P&P) questionnaire for sensitive topics. Associated

with these different modes, other design features varied too (e.g., recruitment, incentives, sampling). We assessed whether

these whole data collection systems developed around the modes produced equivalent health estimates.

Methods Data were obtained from two population-based surveys: the EHISWEB (web-administered, n = 1010) and the

Belgian Health Interview Survey 2018 (BHIS2018) (interviewer-administered, n = 2748). Logistic regression analyses

were used to assess mode system differences while adjusting for socio-demographic differences in the net samples.

Results For the P&P mode of the BHIS, significant mode system differences were detected for 2 of the 9 health indicators.

Among the indicators collected via the F2F mode, 9 of the 18 indicators showed significant differences.

Conclusions Indicators collected via the web-based and P&P self-administered modes were generally more comparable

than indicators collected via the web-based and F2F mode. Furthermore, fewer differences were detected for indicators

based on simple and factual questions compared to indicators based on subjective or complex questions.

Keywords Health surveys � Data collection � Web-based surveys � Face-to-face surveys � Mode systems �
Data comparability

Introduction

General population health surveys serve as an important

data source for monitoring population health and policy-

making. The European Health Interview Survey (EHIS)

takes on this role by periodically providing harmonized

statistics on the health status, health care use and health

determinants of the European Union and European Eco-

nomic Area populations (Eurostat 2018; Santourian and

Kitromilidou 2018). Two EHIS data collection waves have

already been implemented, and the third wave was orga-

nized in 2019 (European Union 2018). The data collection

is organized in each member state by conducting a stand-

alone EHIS or integrating the EHIS within another survey.

The member states are free to choose the data collection

mode, but since the EHIS model questionnaire is long and

contains complex questions, face-to-face (F2F) interview-

ing is recommended (Eurostat 2018; Santourian and

Kitromilidou 2018). During the second EHIS wave, orga-

nized between 2013 and 2015, F2F interviewing with a

paper-and-pencil (P&P) self-administered questionnaire for

the sensitive questions was still a commonly used approach

(Santourian and Kitromilidou 2018). However, for logis-

tical and financial reasons, member states increasingly

started using mixed-mode designs, including a web-based

mode.

The comparability of data collected across different

member states and at different time points is crucial for

adequate policymaking (Verschuuren et al. 2013).

Nonetheless, if different modes are used, the comparability

of health estimates collected through these modes should
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be assessed. Indeed, the mode characteristics may affect

how the respondent understands the question, retrieves

relevant information, uses it to decide on an adequate

response and finally chooses the answer (Tourangeau et al.

2000).

A web-based mode and a F2F mode (administered via

computer-assisted personal interviewing—CAPI) differ in

several ways. Firstly, in a web-based mode the questions

and answer categories are presented visually, whereas in a

F2F mode they are posed orally (except for questions and

answer categories presented via show cards) (Tourangeau

et al. 2000). The presentation may affect the order in which

respondents consider answer options. Visual modes are

more prone to primacy effects (selection of the first rea-

sonable answer category in a list), whereas auditory modes

are more susceptible to recency effects (selection of the last

reasonable answer category) (Krosnick 1991; Schwarz and

Hippler 1991). Auditory modes eliminate the need for lit-

eracy but in case of long and complex questions, they may

overtax the respondents’ listening and comprehension

ability (Tourangeau et al. 2000). Visual modes may,

however, impose a lower cognitive burden as respondents

can consider the questions, instructions and answer cate-

gories more thoroughly (Tourangeau et al. 2013). Fur-

thermore, web respondents can reread the questions at their

own pace.

Secondly, a web-based mode is self-administered,

whereas a F2F mode is interviewer-administered. The

presence of an interviewer may result in higher levels of

social desirability bias, e.g., an underreporting of undesir-

able health behavior and sensitive health problems

(Bowling 2005; Burkill et al. 2016). Furthermore, inter-

viewers can distract respondents and vary in the way they

pose questions. Interviewer characteristics (gender, age,

ethnicity, etc.) may also affect the responses (Tourangeau

et al. 2000). On the other hand, interviewers may improve

the data quality since they can clarify complex questions,

probe for responses and keep respondents motivated

through long questionnaires (Bowling 2005; Tourangeau

et al. 2000).

Web-based and P&P modes do not differ in terms of

these characteristics (both visual and self-administered).

Nevertheless, in contrast to a P&P questionnaire, a web-

based questionnaire is computer-assisted and can present

the advantage of automatic data entry, integrated warning

messages in case of missing, inconsistent and out-of-range

answers, and automatic branching logic. Furthermore, a

web-based mode can generate more honest responses than

a P&P mode regarding (highly) sensitive topics (Gnambs

and Kaspar 2015). Web respondents can be transported into

a virtual world, wherein they forget their immediate sur-

rounding and therefore it can create an illusion of privacy

(Gnambs and Kaspar 2015, Weisband and Kiesler 1996).

Previous mode comparison studies in the public health

domain found evidence that differences are less likely to

occur between different types of self-administered modes

than between self- and interviewer-administered modes

(Braekman et al. 2018; Hoebel et al. 2014). There is evi-

dence that some types of health indicators are less prone to

mode differences than others. Indicators based on factual

questions are less affected by the mode than indicators

based on questions requiring a subjective self-assessment

(Braekman et al. 2018; Christensen et al. 2014; Feveile

et al. 2007; Hoebel et al. 2014; Kralj et al. 2015; Tagseth

et al. 2019). A factual question deals with objective issues,

e.g., the presence of a disease or chronic condition, the use

of medicines and health services or the occurrence of

accidents and injuries. A subjective question requires a

judgment of the own personal feelings when responding.

Questions dealing with the level of pain experienced, self-

rated general, mental and social health or socially unde-

sirable health topics, such as substance abuse, could be

examples of this. A distinction can further be made

between easy-to-answer questions, i.e., questions with

simple answer categories and more cognitively demanding

questions that require attention to detail. The latter type of

questions is more likely to differ between an interviewer-

administered F2F mode and a self-administered P&P mode

(Tipping et al. 2010).

In practice, a switch from a F2F EHIS, including a P&P

self-administered questionnaire for sensitive topics, to a

web-based EHIS, is more than a mode change as other

features may also vary (sampling, recruitment strategy,

incentives, questionnaire content, etc.) (Biemer and Lyberg

2003). Consequently, studies comparing whole systems of

data collection developed around different modes—‘‘mode

system effects’’ instead of ‘‘pure mode effects’’—are of

particular interest for survey practitioners (Biemer and

Lyberg 2003; Struminskaya et al. 2015). Our objective is to

assess the differences in health estimates collected via two

different mode systems; one developed for a web-based

survey versus one developed around a F2F survey includ-

ing a P&P self-administered questionnaire. We expect

health indicators collected via the web-based versus P&P

mode to yield more comparable results than indicators

collected via the web-based versus F2F mode. Further-

more, fewer differences are expected for health indicators

based upon simple factual questions than for indicators

requiring a subjective assessment, or for those based on

complex questions.
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Methods

Study design

Two parallel cross-sectional population studies were

organized: the pilot European Health Interview Survey by

web (EHISWEB), a web-based survey, and the Belgian

Health Interview Survey 2018 (BHIS2018), a F2F survey

including a P&P self-administered questionnaire.

Pilot European Health Interview Survey by web

The data collection took place from April to November

2018, with a break during July and August. Individuals

aged 16 to 85 years were selected from the National

Register according to a multistage clustered sampling

procedure. People belonging to collective or institutional-

ized households and those living in East Belgium (German

speaking community,\ 1% of the population) were

excluded from the sampling frame. In a first step, a regional

and provincial stratification was performed. In each stra-

tum, municipalities were selected according to a ‘‘proba-

bility proportional to size’’ sampling. Next, a systematic

sampling was applied to select individuals within munici-

palities. Sample substitution was applied during data col-

lection: non-participating individuals were replaced, if

necessary several times, by similar individuals matched on

statistical sector (i.e., a subdivision of municipality), sex

and age. The target sample size was 1000 individuals.

All selected individuals received a postal invitation

letter including an URL, an ID-code and a password to

access the questionnaire. Information about the purpose,

content and voluntary character of the study, the incentive

and the access period was also covered in this letter. The

conditional incentive was a €10—gift voucher that could

be spent in different types of stores. A reminder letter was

sent to non-respondents 7 days after the invitation.

The EHISWEB questionnaire covered all the EHIS

wave 3 variables requested by the European Statistical

Office in three public health domains, i.e., health status,

health care use and health determinants (Eurostat 2018).

The survey addresses 21 health-related topics (i.e., EHIS

sub-modules) with a coherent set of one or more questions

within these domains. More details about the EHISWEB

study design are described elsewhere (Braekman et al.

2019).

Belgian Health Interview Survey 2018

The BHIS is a household survey organized periodically

since 1997 and designed to be representative for the Bel-

gian population (Demarest et al. 2013). It supports the

variables requested in the framework of the various EHIS

waves. BHIS2018 data were used in this comparison study.

The sampling strategies applied in both studies were

comparable, with the exception that the BHIS2018 is a

household survey (max. 4 individuals per household were

interviewed) with households selected according to a

multistage clustered sampling procedure. A household

instead of an individual level sampling is routinely applied

in F2F surveys for logistical and financial reasons. Non-

participating households were substituted with similar

households matched on statistical sector, household size

and age of the reference person. In contrast to EHISWEB,

people living in elderly care facilities and in East Belgium

were included in the sampling frame and there was no age

limit. The target sample size was 11,300 individuals.

Selected households received an advance letter and were

later contacted by an interviewer. No incentive for partic-

ipation was foreseen. Proxy interviewing was conducted

for selected individuals younger than 15 or for those not

capable of responding themselves.

The BHIS2018 extended the set of EHIS variables with

additional questions for national purposes and was there-

fore longer than the EHISWEB questionnaire. A F2F mode

has greater potential in terms of questionnaire length than a

web-based mode (De Leeuw 2008). The bulk of the

questions were administered via CAPI, but a P&P self-

administered questionnaire including sensitive topics also

had to be completed during the interview session. Details

concerning the BHIS2018 methodology can be found

elsewhere (Demarest et al. 2019).

Both studies were based on mutually exclusive samples.

In order to make the net samples of the BHIS2018 and

EHISWEB comparable, only the BHIS data of respondents

aged 16–85 years, not living in an institutionalized envi-

ronment or in East Belgium and not having a proxy

interview, were considered. Furthermore, to coincide with

the EHISWEB data collection period, only respondents

who completed the BHIS2018 between April and

November 2018 (without the holiday months) were kept.

Based on the region, sex and age distribution of the

BHIS2018 net sample, post-stratification weights were

calculated and assigned to the EHISWEB participants in

order to compensate for the differential composition of the

net samples of the two studies. For both studies, an

authorization was received from the Ethics Committee of

the University Hospital of Ghent and from the Sectoral

Committee of the National Register.

Health outcomes

This study compared the outcomes of binary health indi-

cators that are based on questions with a similar wording in

both studies. One or more indicators are presented for each

Comparing web-based versus face-to-face and paper-and-pencil questionnaire… 7
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EHIS sub-module. They were selected according to the

following criteria: (1) indicators calculated using all or

multiple questions from the sub-module; (2) (if possible)

indicators applicable to all the respondents and not based

upon follow-up questions depending on the conditional

branching; (3) indicators with a prevalence of at least

5.0%; and (4) if different questions from the same sub-

module could produce multiple indicators, these indicator

outcomes were compared in terms of mode system differ-

ences. In this case, we present indicator(s) with an outcome

in line with most other outcomes from the sub-module.

Table 1 provides an overview of the selected indicators.

Statistical analyses

The (unweighted) socio-demographic characteristics of the

EHISWEB net sample were compared with those of the

BHIS2018 net sample.

We calculated differences between the weighted

prevalence rates of the EHISWEB and the BHIS2018 study

by subtracting the EHISWEB estimate from the BHIS2018

estimate for each health indicator. Corresponding confi-

dence intervals (CI) were assessed using the Delta method

(Oehlert 1992). Logistic regression analyses were con-

ducted to assess possible mode system differences (crude

analyses). Subsequently, logistic regression analyses

adjusting for sex, age, region, marital status, household

size, educational attainment and country of birth were

conducted to observe possible mode system differences

when accounting for the differential composition in the net

samples (adjusted analyses). All analyses took into account

the multistage stratified sampling design of both surveys by

using specific survey analysis techniques offered by our

software package that included a ‘‘weights,’’ ‘‘strata’’ and

‘‘cluster’’ statement. Statistical analyses were performed

using SAS� Enterprise Guide 7.1 and Stata/SE� 13.

Results

Net sample characteristics

Compared to the BHIS2018 respondents, EHISWEB

respondents were more likely to be younger, live in the

Brussels Capital Region and be more educated (Table 2).

They were less likely to be divorced, separated or wid-

owed, live alone or be born outside Europe.

Data comparability

Health status

Both the crude and adjusted analyses showed no significant

differences between three chronic health conditions collected

via web versus F2F: high cholesterol level, low back disorder

and asthma (Table 3). In addition, no significant differences

were detected for restrictions in performing household

activities. However, EHISWEB respondentsweremore likely

to report a leisure activity injury, absence from work and

having trouble remembering and concentrating. They repor-

ted suffering frombodily pain during the pastmonth less often

than BHIS2018 respondents. These four differences found in

the crude analyses remained statistically significant after

adjustment for socio-demographic characteristics. Higher

levels of restrictions in performing daily activities were

reported in EHISWEB compared to BHIS2018 respondents,

but this difference only became significant after adjusting for

socio-demographic characteristics.

Good self-rated health was reported more often among

EHISWEB than BHIS2018 P&P respondents, but this

difference was no longer significant after adjusting for

socio-demographic characteristics. No significant differ-

ences were detected between the web and P&P mode

system for experiencing a chronic health problem, daily

activity limitations or a depressive disorder.

Health care

The crude and adjusted analyses showed no significant

differences by mode system for three out of five health care

indicators: ‘‘contact with a specialist,’’ ‘‘blood pressure

measured within the past 5 years’’ and ‘‘postponement of

medical consumption’’ (Table 4). EHISWEB respondents

were more likely to report an inpatient hospitalization in

the past 12 months compared to BHIS2018 respondents,

but this difference only became (borderline) significant in

the adjusted analysis. Both the crude and adjusted analyses

indicated that significantly more EHISWEB than

BHIS2018 respondents reported using non-prescribed

medicines in the past 2 weeks.

Health determinants

For the indicators collected via web versus F2F, the crude

analysis showed lower rates of obesity among EHISWEB

respondents (Table 5). After adjustment for socio-demo-

graphic characteristics, this difference was no longer sig-

nificant. In addition, no significant difference was found for

the indicator ‘‘eating at least 2 portions of fruit daily.’’

According to the crude and adjusted analyses, EHISWEB

8 E. Braekman et al.
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Table 1 Overview of the selected health indicators (Pilot European Health Interview Survey by web, Belgian Health Interview Survey 2018,

Belgium 2018)

Sub-module Indicator # items/

questions

Instrumenta Comparisonb

European health status module

Health status Good self-rated health 1 MEHM Web vs. P&P

Chronic health problem 1 MEHM Web vs. P&P

Daily activity limitations 1 MEHM Web vs. P&P

Diseases and chronic health conditions High cholesterol level in the past 12 months 1 Web vs. F2F

Low back disorder in the past 12 months 1 Web vs. F2F

Asthma in the past 12 months 1 Web vs. F2F

Accidents and injuries Leisure accident resulting in injury in the past 12 months 1 Web vs. F2F

Absence from work (due to health

problems)

Absence from work due to a health problem in the past 12 monthsc 2 Web vs. F2F

Functional limitations Difficulties in remembering and concentrating 1 BI-M2 Web vs. F2F

Personal care activities Restrictions in performing daily activities in people aged 55 and

olderd,e
6 ADL Web vs. F2F

Household activities Restrictions in performing household activities in people aged 55 and

olderd
7 IADL Web vs. F2F

Pain Moderate to very severe bodily pain in the past 4 weeksd 1 SF-36v2� Web vs. F2F

Mental Health Depressive disorderf 9 PHQ-9 Web vs. P&P

European health care module

Use of inpatient and day care Inpatient hospitalizations in the past 12 months 2 Web vs. F2F

Use of ambulatory and home care Contact with a specialist in the past 12 months 1 Web vs. F2F

Medicine use Usage of non-prescribed medicines in the past 2 weeks 1 Web vs. F2F

Preventive services Blood pressure measured within the past 5 years 2 Web vs. F2F

Unmet needs for health care Postponement of medical consumption due to financial reasonsg 5 Web vs. F2F

European health determinants module

Weight and height Obesity (body mass index C 30) in adults (people aged 18 and older) 3 Web vs. F2F

Physical activity/exercise Being sufficiently physically active in totald 6 EHIS-PAQ Web vs. F2F

Dietary habits Eating at least 2 portions of fruit dailyd 2 Web vs. F2F

Smoking Current smokers 3 Web vs. P&P

Ever daily smokers 4 Web vs. P&P

Alcohol consumption Daily drinkers 1 Web vs. P&P

Weekly risky single occasion alcohol drinking (6 ? drinks/occasion) 2 Web vs. P&P

Social Support Poor social support 3 OSS-3 Web vs. P&P

Provision of informal care or assistance Providing informal care 1 Web vs. F2F

aMEHM = Minimum European Health Module (Cox et al. 2009), BI-M2 = Budapest Initiative-Mark 2 (Washington group 2012),

ADL = Activities of Daily Living, IADL = Instrumental Activities of Daily Living, SF-36v2� = 36-item Short Form Health Questionnaire, 2nd

edition (domain: Bodily pain) (Ware and Sherbourne 1992), PHQ-9 = Patient Health Questionnaire, 9-item depression screener (Kroenke et al.

2001), EHIS-PAQ = the European Health Interview Survey-Physical Activity Questionnaire (Finger et al. 2015), OSS-3 = Oslo 3-items Social

Support Scale (Meltzer 2003)
bThe EHISWEB study included a web-based mode, and the BHIS2018 included a face-to-face (F2F) mode with a supplementary paper-and-

pencil (P&P) questionnaire
cThis indicator was only calculated for currently employed respondents
dFor items/questions of these indicators, BHIS2018 interviewers had to refer to show cards. These cards included the response categories, which

respondents had to read before choosing the appropriate category
eEurostat requests including 5 personal care activities for which respondents may experience restrictions in performing them. In the EHISWEB

and BHIS2018, one of these requested items ‘‘Getting in and out of a bed or chair’’ was split in 2 items: ‘‘Getting in and out of a bed’’ and

‘‘Getting in and out of a chair’’
fEurostat recommends the use of the PHQ-8 due to the high sensitivity of the 9th item. However, the PHQ-9 was used in the EHISWEB and

BHIS2018
gQuestions related to this indicator were asked to only one household member (reference person or partner) in the BHIS2018 (n = 1672).

Eurostat requests including 4 types of health service that may not be affordable because of financial reasons. In the EHISWEB and BHIS2018, a

fifth item was included ‘‘Eye glasses or contact lenses.’’ Contrary to the recommendation of Eurostat, no answer category ‘‘No need for…’’ was

foreseen

Comparing web-based versus face-to-face and paper-and-pencil questionnaire… 9
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respondents were significantly more likely to be suffi-

ciently physically active and to provide informal care

compared to BHIS2018 respondents.

For the alcohol indicators (‘‘daily drinkers’’ and ‘‘weekly

risky single occasion alcohol drinking’’) and the smoking

indicator ‘‘ever daily smoker,’’ collected via web versus P&P,

both the crude and adjusted analyses showed no significant

differences. However, according to the crude and adjusted

analyses, EHISWEB respondents were less likely to smoke

currently. Higher levels of receiving poor social support were

reported in EHISWEB compared to BHIS2018 respondents,

but this difference only became significant in the adjusted

analysis.

Discussion

Due to its logistical and financial advantages, web-based

data collection is gaining popularity for large-scale health

surveys. In this study, we assessed the comparability of

Table 2 Socio-demographic

characteristics of the Pilot

European Health Interview

Survey by web and the Belgian

Health Interview Survey 2018

study population (Belgium

2018)

EHISWEB (n = 1010) BHIS2018 (n = 2748)

n % (95% CI) n % (95% CI)

Characteristics used for the EHISWEB sampling

design

Sex

Male 501 49.6 (46.5–52.7) 1293 47.1 (45.2–48.9)

Female 509 50.4 (47.3–53.5) 1455 52.9 (51.1–54.8)

Age

16–24 142 14.1 (11.9–16.2) 233 8.5 (7.4–9.5)

25–44 309 30.6 (27.8–33.4) 847 30.8 (29.1–32.6)

45–64 380 37.6 (34.6–40.6) 1041 37.9 (36.1–39.7)

65–85 179 17.7 (15.4–20.1) 627 22.8 (21.2–24.4)

Region

Flemish 355 35.1 (32.2–38.1) 1091 39.7 (37.9–41.5)

Brussels Capital 330 32.7 (29.8–35.6) 746 27.1 (25.5–28.8)

Walloon 325 32.2 (29.3–35.1) 911 33.2 (31.4–34.9)

Latent characteristics

Marital status

Never married or in a registered partnership 308 30.5 (27.7–33.3) 766 27.9 (26.2–29.6)

Married or in registered partnership 573 56.7 (53.7–59.8) 1528 55.6 (53.7–57.5)

Divorced, separated or widowed 124 12.3 (10.3–14.3) 454 16.5 (15.1–17.9)

Missing 5 0.5 (0.1–0.9) 0

Household size

1 153 15.1 (12.9–17.4) 601 21.9 (20.3–23.4)

2 351 34.8 (31.8–37.7) 915 33.3 (31.5–35.1)

3 168 16.6 (14.3–18.9) 453 16.5 (15.1–17.9)

3? 332 32.9 (30.0–35.8) 779 28.3 (26.7–30.0)

Missing 6 0.6 (0.1–1.1) 0

Educational attainment

Low 194 19.2 (16.8–21.6) 684 24.9 (23.3–26.5)

Intermediate 318 31.5 (28.6–34.4) 910 33.1 (31.4–34.9)

High 458 45.3 (42.3–48.4) 1088 39.6 (37.8–41.4)

Missing 40 4.0 (2.8–5.2) 66 2.4 (1.8–3.0)

Country of birth

Belgium 817 80.9 (78.5–83.3) 2094 76.2 (74.6–77.8)

European country 114 11.3 (9.3–13.2) 252 9.2 (8.1–10.2)

Non-European country 76 7.5 (5.9–9.2) 397 14.4 (13.1–15.8)

Missing 3 0.3 (0.0–0.6) 5 0.2 (0.0–0.3)

EHISWEB Pilot European Health Interview Survey by web, BHIS2018 Belgian Health Interview Survey

2018, CI confidence interval
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123



health estimates collected by a mode system developed for

a web-based EHIS versus by a mode system developed for

a F2F EHIS including a P&P self-administered question-

naire for sensitive topics. For less than half of the presented

health indicators, significant mode system differences were

detected and indicators in the domains of health status,

health care use and health determinants were equally prone

to differences.

In line with the results of previous studies (Braekman

et al. 2018; Hoebel et al. 2014), indicators collected via the

two self-administered modes were less likely to differ than

indicators collected via the self- and interviewer-

administered mode. There were two exceptions: EHIS-

WEB respondents reported lower perceived social support

and lower rates of current smoking compared to BHIS2018

respondents. Other studies also found differences in the

reporting of social support between self-administered

modes (Hoebel et al. 2014; Tipping et al. 2010). Contrary

to our findings, other studies usually found high mode

equivalence for smoking status indicators (Braekman et al.

2018; Hoebel et al. 2014; Vergnaud et al. 2011). When

considering all the analyzed smoking indicators, we found

that indicators related to current smoking behavior (‘‘cur-

rent smoking’’ and ‘‘current daily smoking’’) were

Table 3 Weighted prevalence rates of health status indicators and results from logistic regression analyses showing the association between

mode system and health status indicators (Pilot European Health Interview Survey by web, Belgian Health Interview Survey 2018, Belgium

2018)

Weighted prevalence Crude OR

(EHISWEB vs.

BHIS2018)b

(95% CI)

Adjusted OR

(EHISWEB vs.

BHIS2018)c

(95% CI)

EHISWEB BHIS2018 Diff.a

% % % (95% CI)

Web versus F2F

High cholesterol level in the past 12 months 21.1 18.7 2.4 (- 0.7 to 5.5) 1.16 (0.96–1.41) 1.21 (0.98–1.49)

Low back disorder in the past 12 months 22.5 23.5 - 1.0 (- 4.2 to 2.2) 0.95 (0.79–1.13) 0.94 (0.78–1.14)

Asthma in the past 12 months 7.6 6.6 1.0 (- 1.0 to 2.9) 1.16 (0.87–1.55) 1.22 (0.91–1.64)

Leisure accident resulting in injury in the past

12 months

7.3 4.4 2.8 (1.0 to 4.6) 1.68 (1.24–2.28) 1.62 (1.17–2.24)

Absence from work due to a health problem in the

past 12 months

52.9 44.4 8.5 (3.5 to 13.5) 1.41 (1.15–1.72) 1.43 (1.16–1.77)

Difficulties in remembering and concentrating 34.4 20.4 14.0 (10.5 to 17.5) 2.05 (1.73–2.42) 2.20 (1.84–2.63)

Restrictions in performing daily activities among

people aged 55 and older

17.4 14.0 3.5 (- 1.0 to 7.9) 1.30 (0.94–1.80) 1.62 (1.14–2.32)

Restrictions in performing household activities

among people aged 55 and older

26.2 27.4 - 1.2 (- 6.6 to 4.2) 0.94 (0.71–1.24) 1.19 (0.87–1.64)

Moderate to very severe bodily pain in the past

4 weeks

24.1 29.0 - 5.0 (- 8.3 to - 1.7) 0.77 (0.65–0.92) 0.80 (0.66–0.95)

Web versus P&P

Good self-rated health 80.0 76.2 3.9 (0.7 to 7.0) 1.25 (1.04–1.52) 1.16 (0.94–1.42)

Chronic health problem 30.6 30.8 - 0.2 (- 3.8 to 3.3) 0.99 (0.84–1.17) 1.01 (0.85–1.21)

Daily activity limitations 20.8 23.6 - 2.8 (- 6.0 to 0.4) 0.85 (0.71–1.03) 0.90 (0.74–1.09)

Depressive disorder 15.0 16.4 - 1.5 (- 4.2 to 1.3) 0.90 (0.73–1.10) 0.91 (0.73–1.13)

All analyses were done taking into account the multistage stratified sampling design of both surveys (post-stratification weights, strata and

clusters)

EHISWEB Pilot European Health Interview Survey by web, BHIS2018 Belgian Health Interview Survey 2018, OR odds ratio, CI confidence

interval, F2F face-to-face, P&P paper-and-pencil
aDiff. = difference in prevalence rates
bResult of a logistic regression analysis with only mode system as independent variable
cResult of a logistic regression analysis with mode system as independent variable and an adjustment for sex, age, region, marital status,

household size, educational attainment and country of birth
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significantly higher among BHIS2018 compared to EHIS-

WEB respondents. Nevertheless, indicators referring to

ever smoking (‘‘ever smoker,’’ ‘‘ever daily smoker’’ and

‘‘ever tried electronic cigarettes’’) did not differ

significantly.

For indicators collected via web versus F2F, three rea-

sons could potentially explain why some health indicators

are less prone to mode system differences. Firstly, health

indicators derived from factual questions, such as those

about diseases or health care use, are less likely to differ

between self- and interviewer-administered modes (Chris-

tensen et al. 2014; Hoebel et al. 2014; Kralj et al. 2015;

Tipping et al. 2010). In agreement with this reasoning, no

differences were detected for the presence of a chronic

disease or condition (i.e., high cholesterol level, low back

disorder, obesity and asthma) and for two health care

indicators (i.e., ‘‘contact with a specialist’’ and ‘‘blood

pressure measurement’’). Nevertheless, significant differ-

ences emerged for two other health care indicators: ‘‘in-

patient hospitalizations’’ and ‘‘use of non-prescribed

medicines’’ were significantly higher among EHISWEB

respondents. Potential alternative reasons for these differ-

ences are; (1) EHISWEB respondents could reflect longer

about the questions and the most adequate response,

allowing them to better recall hospitalizations or use of

non-prescribed medicines; (2) BHIS2018 respondents were

more likely to give socially desirable answers due to the

presence of an interviewer (e.g., using non-prescribed

medicines could be regarded as socially undesirable by

some respondents).

Secondly, according to Tipping et al. (2010) health

indicators based on questions that are more cognitively

demanding and require attention to detail are more likely to

differ between a self-administered P&P mode and an

interviewer-administered F2F mode. Some elements make

questions more cognitively demanding: the length, the

complexity of the sentences and the words (i.e., the reading

level), the inclusion of abstract concepts and the request for

qualified judgments (i.e., questions with a qualified time

frame or a qualified definition) (Holbrook et al. 2006). A

mode system difference was detected for the physical

activity indicator derived from the EHIS-PAQ instrument,

which contains detailed questions on work-related, trans-

port-related and leisure-time physical activity (Finger et al.

2015). These questions use complex wording, contain

abstract concepts (e.g., ‘‘a typical week’’) and include

multiple qualified time frames (e.g., ‘‘at least 10 min’’).

The health status indicator ‘‘leisure accident resulting in

an injury’’ and the health determinants indicator ‘‘provid-

ing informal care’’ are based upon factual questions.

Nevertheless, the prevalence of these indicators was sig-

nificantly higher among EHISWEB versus BHIS2018

Table 4 Weighted prevalence rates of health care indicators and results from logistic regression analyses showing the association between mode

system and health care indicators (Pilot European Health Interview Survey by web, Belgian Health Interview Survey 2018, Belgium 2018)

Weighted prevalence Crude OR

(EHISWEB vs.

BHIS2018)b

Adjusted OR

(EHISWEB vs.

BHIS2018)cEHISWEB BHIS2018 Diff.a

% % % (95% CI) (95% CI) (95% CI)

Web versus F2F

Inpatient hospitalizations in the past

12 months

12.1 10.1 2.0 (- 0.4 to 4.4) 1.22 (0.97–1.55) 1.28 (1.00–1.63)

Contact with a specialist in the past 12 months 63.1 60.2 2.9 (- 0.7 to 6.5) 1.13 (0.97–1.32) 1.11 (0.94–1.30)

Usage of non-prescribed medicines in the past

2 weeks

44.6 29.0 15.6 (11.9 to 19.3) 1.97 (1.68–2.30) 1.88 (1.60–2.22)

Blood pressure measured within the past

5 years

93.8 93.2 0.6 (- 1.2 to 2.3) 1.10 (0.82–1.47) 1.03 (0.74–1.42)

Postponement of medical consumption due to

financial reasons in the past 12 months

13.4 12.4 1.0 (- 1.6 to 3.7) 1.10 (0.87–1.38) 1.19 (0.92–1.55)

All analyses were done taking into account the multistage stratified sampling design of both surveys (post-stratification weights, strata and

clusters)

EHISWEB Pilot European Health Interview Survey by web, BHIS2018 Belgian Health Interview Survey 2018, OR odds ratio, CI confidence

interval, F2F face-to-face
aDiff. = difference in prevalence rates
bResult of a logistic regression analysis with only mode system as independent variable
cResult of a logistic regression analysis with mode system as independent variable and an adjustment for sex, age, region, marital status,

household size, educational attainment and country of birth
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respondents. One possible explanation for this mode sys-

tem difference could be that these indicators are also cre-

ated using rather complex questions that contain some

abstract concepts, e.g., defining a ‘‘leisure accident,’’ an

‘‘injury,’’ providing ‘‘care’’ and ‘‘help.’’ When posing

complex questions via a F2F interview, interviewers could

give more explanation, clarify abstract concepts or

emphasize the reference periods. This is not an option in

web-based surveys, but web respondents do have the

ability to reread the questions and instructions at their own

pace and to think longer about the most adequate response.

Thirdly, there is evidence that indicators from questions

assessing subjective information, such as general health,

mental health or socially undesirable topics, have a higher

chance of differing between interviewer- and self-admin-

istered modes (Bowling 2005; Christensen et al. 2014;

Feveile et al. 2007; Hoebel et al. 2014; Kralj et al. 2015;

Tipping et al. 2010). This might explain why a difference

was found for the health status indicators ‘‘experiencing

bodily pain,’’ ‘‘difficulties in remembering and concen-

trating’’ and ‘‘restrictions in performing daily activities,’’

which involve a self-assessment of subjective information.

Furthermore, underreporting ‘‘being absent from work,’’

‘‘having memory problems,’’ ‘‘facing problems while

conducting basic daily activities such as dressing, washing

and feeding yourself’’ or ‘‘using non-prescribed medici-

nes’’ may be related to a social desirability bias, as people

may be reluctant to report this to an interviewer. Never-

theless, there was certainly no exhaustive evidence of this

increased social desirability bias found when using a F2F

mode as no significantly higher rates of indicators typically

sensitive to socially desirable answering [e.g., performing

physical activity (Adams et al. 2005) or experiencing

financial troubles paying for health care (Keeter et al.

2015)] were reported in the EHISWEB study.

Although this study found evidence for some mode

system differences, future EHIS data are expected to be

increasingly collected via web-based questionnaires due to

the cost advantage. Therefore, we advise taking actions to

minimize these differences. One strategy could be the

development of an EHIS model questionnaire specifically

designed for a web-based mode. The questions and

Table 5 Weighted prevalence rates of health determinants indicators and results from logistic regression analyses showing the association

between mode system and health determinants indicators (Pilot European Health Interview Survey by web, Belgian Health Interview Survey

2018, Belgium 2018)

Weighted prevalence Crude OR (EHISWEB vs.

BHIS2018)b (95% CI)

Adjusted OR (EHISWEB vs.

BHIS2018)c (95% CI)
EHISWEB BHIS2018 Diff.a

% % % (95% CI)

Web versus F2F

Obesity in adults 14.0 17.0 - 3.0 (- 5.7 to - 0.3) 0.80 (0.64–0.99) 0.84 (0.67–1.05)

Being sufficiently

physically active in total

62.9 52.2 10.7 (7.0 to 14.4) 1.55 (1.33–1.82) 1.56 (1.32–1.83)

Eating at least 2 portions of

fruit daily

36.8 34.4 2.4 (- 1.3 to 6.1) 1.11 (0.95–1.30) 1.08 (0.92–1.28)

Providing informal care 23.6 14.1 9.5 (6.4 to 12.6) 1.89 (1.55–2.29) 1.80 (1.47–2.21)

Web versus P&P

Current smokers 15.4 19.9 - 4.5 (- 7.4 to - 1.6) 0.73 (0.60–0.90) 0.76 (0.62–0.95)

Ever daily smokers 41.2 38.2 3.0 (- 0.8 to 6.9) 1.14 (0.97–1.33) 1.13 (0.96–1.34)

Daily drinkers 12.9 10.8 2.1 (- 0.5 to 4.7) 1.22 (0.96–1.55) 1.16 (0.90–1.51)

Weekly risky single

occasion alcohol

drinking

9.4 8.3 1.0 (- 1.2 to 3.2) 1.14 (0.87–1.49) 1.19 (0.90–1.58)

Poor social support 20.2 17.4 2.8 (- 0.2 to 5.9) 1.21 (0.99–1.47) 1.26 (1.03–1.55)

All analyses were done taking into account the multistage stratified sampling design of both surveys (post-stratification weights, strata and

clusters)

EHISWEB Pilot European Health Interview Survey by web, BHIS2018 Belgian Health Interview Survey 2018, OR odds ratio, CI confidence

interval, F2F face-to-face, P&P paper-and-pencil
aDiff. = difference in prevalence rates
bResult of a logistic regression analysis with only mode system as independent variable
cResult of a logistic regression analysis with mode system as independent variable and an adjustment for sex, age, region, marital status,

household size, educational attainment and country of birth
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instructions could be altered in order to give the same

perceived stimuli to respondents as questions posed

through F2F interviewing (De Leeuw et al. 2008). This

could be done by adding comprehensive definitions for

abstract concepts such as ‘‘providing care’’ in the web-

based mode. Furthermore, motivational phrases and feed-

back mechanisms that resemble an interviewer’s interac-

tion could be integrated. Showing warning messages if

respondents give inconsistent answers or respond too

quickly are examples of this. An extensive pre-testing of

this model questionnaire using different devices (comput-

ers, tablets and smartphones) should be done in order to

assess its equivalence with other modes. How mode system

differences can be accounted for during analysis should

also be thoroughly assessed.

Strengths and limitations

The main strength of this study lies in the assessment of

mode system differences for a wide arrange of health

indicators, which proves usefulness within the broader

European context. The trend toward more web-based data

collection is expected to continue in future EHIS data

collection.

Using a different data collection mode was linked to

applying a different sampling and recruitment strategy and

caused a differential non-response in the EHISWEB and

BHIS2018 studies. This led to differences in the socio-

demographic composition of the net samples: EHISWEB

respondents were generally younger, more often living in

the Brussels Capital region and more highly educated than

BHIS2018 respondents. As we aimed to assess mode sys-

tem differences in a systematic way, post-stratification

weights were applied and a statistical adjustment for socio-

demographic characteristics was conducted in order to

control for the differences in the socio-demographic com-

positions of the net samples. Nevertheless, it is still pos-

sible that some of the health outcomes are impacted by

composition effects that could not be accounted for. Sch-

nell et al. (2017) found, for example, that internet users

have a better subjective health status than internet non-

users and that weighting for socio-demographic charac-

teristics does not eliminate this observed health difference.

Moreover, in our study the adjusted odds ratios that take

into account the socio-demographic characteristics of the

net samples hardly differ from the crude odds ratios, which

indicates that socio-demographic differences in the net

sample compositions have a poor impact on the differences

between the health estimates from the EHISWEB and the

BHIS2018 data sources.

The BHIS2018 survey included more questions than the

EHISWEB survey and this might also have influenced the

outcomes. Furthermore, the context for completing the two

self-administered modes (web and P&P) differed substan-

tially (e.g., the presence of an interviewer) which probably

also affected the responses.

Conclusion

Our findings suggest that the existence of mode system

differences depends on the type of modes that are com-

pared. Fewer differences were detected for health indica-

tors collected via the web-based and P&P mode versus via

the web-based and F2F mode. Furthermore, not all health

indicators are equally prone to mode system differences.

Indicators based on simple and factual questions, such as

having an objective physical condition, are generally more

comparable than indicators from questions that are rather

complex or that contain abstract concepts. Finally, indi-

cators derived from questions involving a certain amount

of subjective assessment when responding are slightly

more susceptible to mode system differences.
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