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Abstract
Study objective—To study the eVect of
using a mail questionnaire or home inter-
views on the size and the selectivity of
response to national health surveys.
Design—The interview survey and the
mail survey were both carried out in the
same country (the Netherlands) using the
same sample frame, the same study
period (1998) and collected partly the
same data on demographic, socioeco-
nomic and health characteristics.
Setting—The Netherlands.
Participants—Dutch non-institutionalised
inhabitants aged 25 years and over.
Main results—Response to the mail sur-
vey was lower (46.9%, n=3664) than to the
interview survey (58.5%, n=6061). The
mail survey gave higher response rates for
women and lower response rates for
persons with lower levels of education.
Respondents to the mail survey reported
lower rates of smoking but a slightly worse
health status and higher figures on the use
of health care services. No diVerences by
method of data collection were found for
age, marital status, region, household
composition, work status and categories of
body mass index.
Conclusion—Although the response of the
mail survey was lower than the home
interview survey, respondents showed
generally small diVerences, with excep-
tion of level of education.
(J Epidemiol Community Health 2001;55:408–413)

National health surveys are the main sources
for data on many (public) health indicators.
Data collection can be carried out by face to
face interviews, telephone interviews, mail
questionnaires or a combination of methods. In
the Netherlands we often use face to face inter-
views carried out at home or mail question-
naires. The choice of the mode of data
collection is determined by several factors,
including available resources and response
expectations. Face to face interviews surveys
are much more expensive than mail surveys.1

Several eVects of mode of data collection on
response are known.

Firstly, it is generally thought that response
rates are better for interview surveys than mail
surveys,2 some evidence for elderly people is
available.3 Secondly, those who respond to
interview surveys can be diVerent from those
who respond to mail surveys. There is some
evidence that lower socioeconomic classes are
under-represented in mail surveys compared
with interview surveys.4 Thirdly, people can

respond diVerently to questions on paper than
to questions asked by an interviewer. For
instance, for some disability indicators it is
known that systematically higher prevalences
are found using self administered question-
naires compared with interviews.5 The same is
found for other health indicators.6–8 In addi-
tion, questions that can be aVected by social
desirability, for example, alcohol consumption,
using of car belts, are suspected to do better in
self administered questionnaires than in face to
face interviews. However, information on
height, household composition, work status is
considered not to be aVected by mode of data
collection.9

For this paper we were able to study the
response to a health mail survey and to a health
interview survey, both using the same sample
frame (population register), the same target
population (the Dutch non-institutionalised
population) and mainly the same topics and
questions. The question of our study is: does
using a mailed survey or an interview survey
lead to diVerent response groups? According to
the (limited) data in the literature we expect (1)
the response on the mail survey to be lower
than on the interview survey, (2) that respond-
ents to the mail survey with lower educational
levels are underrepresented and (3) that popu-
lation estimates on non-mode dependent ques-
tions such as work status, number of persons in
the household, height and weight, are not
aVected by mode of data collection. (4) Our
last hypothesis is that population-based esti-
mates of health indicators based on mail survey
will represent a less favourable health status
compared with the interview survey.

Methods
Two health surveys carried out in the Nether-
lands were analysed (1) the Netherlands
Health Interview Survey (NetHIS) of 1998,
which uses face to face interviews at home car-
ried out by trained interviewers combined with
a paper questionnaire, and (2) the baseline of
the Dutch Musculoskeletal Complaints and
Consequences Cohort study (DMC3-study),
which uses mail questionnaires. General char-
acteristics of the two studies are presented in
table 1. The NetHIS is a continuous survey
started in 1981 and carried out by Statistics
Netherlands. From 1997 the NetHIS is one
module of the integrated system of face to face
interviews of Statistics Netherlands. The
DMC3-study is carried out by the National
Institute of Public Health and the Environment
in collaboration with Statistics Netherlands.
For the two surveys the same sample frame
(population register) and sample method were
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used, although for the DMC3-study this was a
stratified sample. The sample frame provides
us with data on date of birth, sex, marital status
and address details of the persons in the
sample. The surveys collected identical infor-
mation for sociodemographic characteristics,
health indicators, risk indicators and the use of
health services. We have, however two excep-
tions: the questions on houshold composition
and on educational level were much more
detailed in the NetHIS than in the DMC3-
study.

The net response was calculated by dividing
the number of respondents by the number of
those actually approached excluding those who
were known to be deceased or those whose
address was unknown. The response figures are
presented for both surveys: for the total group
and by sample frame characteristics—that is,
age group, sex, marital status and region. For
NetHIS two response figures are given: one for
the interview and one for questionnaire. After
the interview, which is carried out by trained
interviewers with laptop computers the inter-
viewees were handed the paper questionnaire
and asked to fill it in and send it back by free
post return envelope.

To compare the results of the surveys, both
surveys were weighted. Weighting factors were
constructed in such a way that the distribution
of both surveys by age, sex, region and marital
status was equal to that of the Dutch

population of 1998. The surveys were then
compared for (1) sociodemographic character-
istics (household composition, education, work
status), (2) health indicators (perceived health,
limitations in daily life, chronic conditions), (3)
risk factors (smoking, body mass index) and
(4) the use of health care services.

Household composition presents the
number of persons living in the household.
Level of education was measured as the highest
level reached and then summarised in four
groups: primary school, junior (vocational)
education, secondary (vocational) education,
vocational colleges/university. Work status is
defined according to four categories: have paid
work for more than 12 hours a week, does not
have paid work for more than 12 hours per
week but wants to have work for more than 12
hours a week, does not have nor wants work for
more than 12 hours a week, and those who are
work disabled or have a pension (at least every-
body above 65 years of age). Perceived health
was measured with the question, “How do you
rate your health using a mark for a school
report?” In the Netherlands these marks are
between 1 and 10 with 10 as the best mark. The
following groups were made according to other
descriptions of health10: mark 1 to 5 (bad
health), 6 to 7 (average health), 7.5 to 8.5
(good health) and higher than 8.5 (excellent
health). Limitations in daily life were measured
by a simple question “Do you have any limita-
tion in your daily activities due to a health
problem?” For the assessment of chronic
conditions a list of chronic health problems was
used. The majority of the descriptions of
chronic conditions were identical for the
DMC3-study and the NetHIS. These were:
COPD (chronic obstructive pulmonary dis-
ease), sinusitis , coronary heart disease or other
severe heart disease, hypertension, (conse-
quences of) stroke, peptic ulcer, severe intesti-
nal disorder, diabetes, thyroid disorders, epi-
lepsy, dizziness and falling, migraine, severe
skin disease and cancer.

For smoking five fixed response categories
were used: every day smokers, occasional
smokers, former every day smokers, former
occasional smokers and never smokers. “Occa-
sional” smokers are those who smoke less than
one cigarette a day. Body mass index (BMI) is
calculated by dividing weight (kg) by squared
length (m) and was categorised as < 18.5
(underweight), 18.5–25 (normal weight),
25–30 (moderate overweight) and > 30 (severe

Table 1 Overview of survey characteristics

DMC3-study NetHIS

Period of research September 1998–January 1999 January–December 1998
Sample Two phase sample from population register, persons of 25 years and

older, stratified by age (10 years groups) and sex
Two phase sample from population register

First contacts Mail questionnaire with letter signed by hand Advance letter and after a week visit of trained interviewer with
structured questionnaire programmed in laptop computer

Extra contacts One reminder after three weeks (letter), second reminder after six
weeks (response card, telephone or questionnaire)

A maximum of three home visits on diVerent times, one reminder
(letter) for the questionnaire

Duration 30–60 minutes for completion of questionnaire Interview duration of 45 minutes on the average and 15 minutes for
the questionnaire

Data collection Questionnaire of 28 pages with routing indicated by colours and free
post return envelope

Interview and questionnaire of 12 pages (which was left behind and
could be sent by free post return envelope)

Contents General characteristics (20%) General characteristics (50%)
Health characteristics (80%) Health characteristics (50%)

Table 2 Response for DMC3-study (mail survey) and NetHIS (interview survey) by
demographic characteristics available from the sample frame

DMC3-study NetHIS

Sample
Number

Response Sample
Number

Response
interview

Response
questionnaire*

Number % Number % Number %

Total 7818 3665 46.9 10378 6061 58.4 4970 47.9
Men 3942 1641 41.6 4969 2907 58.5 2395 48.2
Women 3876 2024 52.2 5410 3154 58.3 2575 47.6
Age group (y)

25–44 2552 1178 46.2 4760 2799 58.8 2288 48.1
45–64 2741 1348 49.2 3629 2130 58.7 1795 49.5
65+ 2613 1139 43.6 1989 1132 56.9 887 44.6

Marital status
Not married 1338 475 35.5 2076 1005 48.4 817 39.4
Married 5172 2626 50.8 6780 4278 63.1 3573 52.7
Widow 760 327 43.0 765 408 53.3 284 37.1
Divorced 548 237 43.2 737 370 50.2 296 40.2

Region of living†
North 872 405 46.4 1130 697 61.7 572 50.6
West 3179 1453 45.7 4641 2432 52.4 2000 43.1
East 1770 831 46.9 2192 1414 64.5 1165 53.1
South 1997 976 48.9 2410 1518 63.0 1233 51.2

*These are the numbers of the persons who participated in the interview and also returned the
supplement paper questionnaire. †The Netherlands is divided into 12 provinces. Three provinces
are combined to one region.
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overweight).11 The use of health care services
was measured identically in both surveys for
contact with general practitioner (GP), medical
specialist and physiotherapist. For the GP and
the medical specialist two indicators were
calculated: contact in the past two months and
contact in the past year. For the physiotherapist
only contact in the past year was measured.

DiVerences in results between the surveys
were calculated using the weighted percentages
and the 99% confidence limits were calculated
using the standard errors of the unweighted
prevalences.

Results
The response to the interview of the NetHIS
was higher (58.4%) than the response of the
mail questionnaire of the DMC3-study
(46.9%) (table 2). Using a questionnaire as a
second step after the interview survey gave
some additional non-response, resulting in a
net response to the NetHIS questionnaire of

47.9%. The mail survey gave higher response
rates for women than for men whereas the
NetHIS shows no diVerences by sex. The
response patterns of the two surveys for age,
marital status and region were similar. The
response of persons of 65 years and over was
slightly lower than of the other age groups.
Those who were married showed the highest
response and those who were not married the
lowest. By region of living we found a slightly
lower response in the west, which is the most
urbanised region of the Netherlands, including
Amsterdam, Rotterdam and The Hague.

Table 3 presents the estimations of diVerent
characteristics of the Dutch population aged
25 years and over according to the two surveys.
These estimations were almost identical for
household composition and work status, but
for level of education we found that those with
only primary school were underrepresented in
the DMC3-study with 14.5% compared with
21.1% in the NetHIS. If this figure is estimated

Table 3 Estimations of sociodemographic and health and health related characteristics according to DMC3-study and
NetHIS, both surveys weighted for the Dutch population of 1998, and the diVerences between the surveys, including 99%
confidence limits (CL)

DMC3-study % NetHIS % DiVerence* % 99% CL

Sociodemographic characteristics
Household composition

One person 16.7 17.4 0.7 −1.3, 2.7
Two persons 40.6 39.5 1.1 −1.6, 3.8
More than two 42.7 43.2 0.5 −2.2, 3.2

Education (highest level reached)
Primary school 14.5 21.1 6.6 4.4, 8.8
Junior (vocational) education 34.7 26.0 8.7 6.2, 11.2
Secondary (vocational) education 28.3 32.0 3.7 1.3, 6.1
Vocational colleges, university 22.6 20.8 1.8 −0.4, 4.0

Work status
Have paid work >12 hours/week 55.5 56.0 0.5 −2.2, 3.2
Wants paid work >12 hours/week 6.4 6.6 0.2 −1.1, 1.5
Does not want paid work >12 hours/week 14.9 15.0 0.1 −1.9, 2.1
Pension, work disabled 23.2 22.4 0.8 −1.7, 3.3

Health indicators
Perceived health (by mark)†

1–5 (bad) 6.2 6.3 0.1 −1.3, 1.5
6–7 (average) 30.1 24.7 5.4 2.8, 8.0
7.5–8.5 (good) 40.6 44.1 3.5 0.7, 6.3
>8.5 (excellent) 23.2 24.2 1.0 −1.4, 3.4

Limitations in daily life 12.7 16.6 3.9 1.9, 5.9
Chronic conditions†

COPD 8.1 7.8 0.3 −1.2, 1.8
Sinusitis 11.8 9.6 2.2 0.5, 3.9
Coronary heart disease or other severe heart disease 2.9 3.7 0.8 −0.3, 1.9
Hypertension 11.9 11.1 0.8 −1.1, 2.7
(consequences of) Stroke 0.8 0.9 0.1 −0.5, 0.7
Peptic ulcer 1.9 1.5 0.4 −0.4, 1.2
Severe intestinal disorder 4.0 2.2 1.8 0.8, 2.8
Diabetes 3.1 3.0 0.1 −1.0, 1.2
Thyroid disorders 2.6 1.8 0.8 −0.1, 1.7
Epilepsy 0.6 0.5 0.1 −0.3, 0.5
Dizziness and falling 2.9 1.8 1.1 0.2, 2.0
Migraine 10.0 7.5 2.5 0.9, 4.1
Severe skin disease 2.0 1.9 0.1 −0.7, 0.9
Cancer 1.6 1.3 0.3 −0.4, 1.0

Risk indicators
Smoking†

Every day 24.2 29.4 5.2 2.8, 7.6
Occasionally 5.5 5.4 0.1 −1.1, 1.3
Former every day 22.2 24.2 2.0 −0.5, 4.5
Former occasionally 13.6 10.1 3.5 1.6, 5.4
Never 34.5 31.0 3.5 0.9, 6.1

Body mass index
<18.5 1.5 1.7 0.2 −0.5, 0.9
18.5–25 57.0 55.9 1.1 −1.6, 3.8
25–30 33.1 33.7 0.6 −2.0, 3.2
>30 8.4 8.8 0.4 −1.2, 2.0

Use of health care services
Contact with GP, past two months 46.2 36.6 9.6 6.9, 12.3
Contact with GP, past year 76.9 77.3 0.4 −1.8, 2.6
Contact with medical specialist, past two months 20.3 16.1 4.2 2.1, 6.3
Contact with medical specialist, past year 35.3 40.8 5.5 2.8, 8.2
Contact with physiotherapist, past year 22.7 18.9 3.8 1.6, 6.0

*Absolute diVerence of the prevalences of the two surveys. †In NethHIS assessed by paper questionnaire.
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on the basis of those who participated in the
NetHIS and also returned the questionnaire,
we get a percentage of those with only primary
school of 19.5%. Of the NetHIS respondents
who did not return the questionnaire 28.4%
(p<0.01) had only primary school. For the
other characteristics there was no diVerence
between the respondents of NetHIS who did
and who did not return the questionnaire (not
shown).

For the health indicators we see that
estimated proportions of the extreme values of
subjective/perceived health (bad and excellent)
were the same for both surveys but that there
was a small shift to better health in the NetHIS.
In contrast with that the NetHIS reported a
higher prevalence of persons with limitations in
daily life (16.6% versus 12.7%), suggesting a
worse health for the respondents of NetHIS.
The estimated prevalences of 14 chronic
conditions were the same in both surveys or
slightly higher in the DMC3-study. The latter
was true for: sinusitis, severe intestinal disor-
der, dizziness with falling, and migraine.

The DMC3-study gave a lower figure for
every day smokers than the NetHIS, 24.2%
versus 29.4% but the estimations of BMI
categories were the same for both surveys. The
use of health care services (GP or specialist)
during the past two months and contact with
the physiotherapist during the past year was
more often reported by the respondents of the
DMC3-study. The percentage of persons with
contact with the GP during the past year was
the same for both studies and the percentage
with contact with medical specialist during the
past year was relative lower in the DMC3-study.

Discussion
In this study we found that a health mail survey
had a lower response rate than a health
interview survey but that the diVerences in the
respondents by mode of data collection were
small with exception of educational level.

Other studies also reported higher response
rates for interview surveys than mail surveys.3

However, it is very diYcult to make absolute
statements about this because many other fac-
tors could have aVected response such as study
design diVerences. In our study one important
drawback of the mail survey was the length of
the questionnaire. The questionnaire was
rather long, with 28 pages. However, the ques-
tionnaire was divided in a few parts indicated
by coloured paper and if a screening question
was negative many pages could be skipped.
There is some evidence that long question-
naires aVects response negatively,12 13 although
one study did not found a diVerence in
response by using a 4 page or 16 page
questionnaire.14 We think that the response of
the mail survey would have been higher if we
had used a much shorter questionnaire but
then the amount of information gathered
would have been much less.

In both surveys analysed in this paper, high
risk groups for low response were: higher age
groups (65 years and over), and those who were
not married (anymore), and this was found

before.13–17 Usually men were also underrepre-
sented but we did not find this in the NetHIS.
We found no diVerences between the mail sur-
vey and the interview survey with regard to age,
marital status and region of living. Other stud-
ies also reported no diVerence by region18

although rural areas had a slightly higher
response than urbanised areas.13 For the demo-
graphic characteristics, we conclude that our
national mail and interview surveys with
respect to health related topics have similar,
slightly selective, response.

An under-representation of lower socioeco-
nomic groups in the mail survey has been
found before, regardless the indicator being
income levels17 19 or level of education.14 20

However, also examples exist with no diVer-
ences in response by income groups.21 Because
level of education is in general such an impor-
tant determinant of health22 and health related
behaviour23 it was important to look for
response bias attributable to educational level.
Unfortunately there is no other source than
population surveys for the information on the
distribution by level of education in the Neth-
erlands. So it is impossible to say whether or
not the estimations of the surveys represent an
underestimation or overestimation. This study
indicates that those with only primary school
were less likely to respond to a mail question-
naire than to an interview survey.

For a health survey it was also important to
identify response bias attributable to health.
What are the health characteristics of respond-
ents and non-respondents? In general it is sug-
gested that respondents to health surveys are
the “worried well”24: healthy people who see
their doctor regularly and follow healthy
lifestyle practices. Our study showed that the
mail survey gave higher rates of health care uti-
lisation and a lower prevalence of smoking
compared with the health interview survey.
The overestimation of the utilisation of health
services by mail surveys was found before25 26

and the same was true for the underestimation
of smokers.20 27 The mail survey gave a slightly
more unhealthy picture of the population than
the interview survey, based on subjective health
and a few chronic conditions. However, in con-
trast with what we expected5 the prevalence of
limitations in daily life was higher in the inter-
view survey than in the mail survey. Examples
of studies on non-response bias with respect to
health characteristics are mail surveys among
the very elderly and non-response bias was
often found9 attributable to bad health and

KEY POINTS

x For many health topics carefully designed
mailed surveys are probably an equally
good alternative for the—much more
expensive—interview surveys.

x People with only primary school should
receive extra attention in the health
survey design.

x Investigating non-response bias should be
part of every survey regardless of the
response rate.
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diminished cognitive functioning,28 aVecting
health related estimations more than factual
information.9 Elderly non-responders also had
higher death rates.9 24 In general we can expect
that health surveys miss the very unhealthy part
of the population and that respondents of mail
surveys can be described as the “worried well”.
It was important to note however that although
some of the diVerences between the NetHIS
and the DMC3-study are statistically significant
the diVerences in terms of percentage points
are small. A lack of diVerential non-response in
comparing mail surveys and interview surveys
was also found in other studies.21 29

A limitation of this study is that both surveys
have a rather low response. Surveys in the
Netherlands are in general confronted with
lower response rates than health surveys
elsewhere in Europe,30 or compared with mail
surveys published in medical journals31 despite
intensive eVorts to reduce non-response. Gen-
eral guidelines to increase motivation for
participation32 were used where possible, in-
cluding an interesting topic (health), confiden-
tiality, a good reputation of the two organisa-
tions responsible for the surveys, approval by
oYcial institutions, use of advance letters in the
home interview survey, repeated contacts (with
a maximum of three), use of trained interview-
ers and attractive questionnaires. Systematic
diVerences in health and health related topics
between those participating and not participat-
ing in health surveys—whether or not by mail
or interview—are possible. If such extreme
groups exist we are never able to investigate
them but they do not diVer in terms of
sociodemographic characteristics and they do
hardly diVer between a mail or interview
survey.

An additional limitation is the diVerence in
time period of data collection between the
NetHIS (all year in 1998) and DMC3-study
(September to December 1998). In 1998 the
response to the HIS per month varied from
55.7% (June) to 64.1% (October). The re-
sponse to the NetHIS is somewhat lower in the
summer months because of holidays. There is
however no systematic variation in health
prevalences by month or season.10

DiVerences in sponsorship or themes of the
surveys can also contribute to the response.
Statistics Netherlands was involved in both
studies and in the DMC3-study also the
National Institute of Public Health. Both
organisations are national government associ-
ated non-profit organisations. We do not think
that diVerences in the perception exist or
should have aVected response rates. Because
the focus of the DMC3-study was on musculo-
skeletal health problems, and the NetHIS was a
general health survey, the response could have
been higher for those with musculoskeletal
health problems than for those without
musculoskeletal health problems. Because
musculoskeletal health problems are very com-
mon this would not have aVected the response
rate but an overrepresentation of musculo-
skeletal health problems can be expected. For
limitations in daily life, however, we found a

higher prevalence in the NetHIS than in the
DMC3-study.

Our comparisons showed that the response
was lower on the mail survey than the interview
survey, that responders with lower educational
levels are underrepresented in the mail survey,
and that estimates of questions such as work
status, number of persons in the household,
height and weight, are not aVected by mode of
data collection. Our fourth hypothesis, stating
that population-based estimates of health indi-
cators based on mail survey will represent a less
favourable health status compared with the
interview survey, is not confirmed for all health
indicators. In general, we can conclude that the
diVerences in respondents between interview
surveys or mail surveys are no reason for great
concern.
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