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INTRODUCTION

During recent decades, survey response rates in most Western
countries have declined. In The Netherlands, response rates of
official governmental surveys are very low, with rates drop-
ping from 80% in the 1980s to ~60% at the end of the 1990s;
moreover, this negative trend is continuing. The low response
rates in The Netherlands may be due partly to the fact that
participation in governmental surveys is not mandatory (De
Heer, 1999).

Non-response leads to a smaller final sample size and, there-
fore, to a loss of accuracy in population estimates. However, 
if the non-response is not related to the research variable of
interest, taking larger samples can compensate for this loss.
Conversely, if non-response is directly related to the research
topic, errors may occur, which can seriously distort the survey
results. This non-response bias occurs when a significant num-
ber of people in the survey sample fail to respond and have
relevant characteristics that differ from those who do respond
(Dillman, 2000). In such cases, the non-response is selective.

A widely used method to correct for a non-response bias 
is corrective weighting of the survey data by use of socio-
demographic variables (Lemmens et al., 1988; Bongers et al.,
1997). However, it has been shown that this method does not
correct the bias sufficiently, because the inherent assumption
that respondents and non-respondents within the same socio-
demographic category are also equal on the outcome variable
seems untenable (Bradburn, 1992; Presser and Traugott, 1992;
Van Goor and Stuiver, 1995).

In the field of alcohol research, non-response is frequently
considered as a causal factor of the discrepancy between the
survey-based estimates and the official (taxes-) based estimates
of alcohol consumption. Pernanen (1974) has reported that
many survey subpopulations with a higher proportion of heavy
drinkers tend to show higher non-response rates; this can cause
underreporting of the survey data on alcohol consumption,
compared to the official sales data on alcohol consumption.
Garretsen (1983) showed an underreporting of both the frequency
and the quantity of alcohol consumption. The underestimation
varied according to the subpopulations; for example, under-
reporting of alcohol consumption was higher among women
than men, but there was no support for a higher non-response

among the problem drinkers. Knibbe (1982) found some
evidence for a higher percentage of abstainers and ‘excessive’
drinkers among the non-respondents whereas Lemmens et al.
(1988) found no support for the hypothesis of higher alcohol
consumption among non-respondents, compared with respond-
ents. In the same study, Lemmens and colleagues did show that
female non-respondents generally drank less and had higher
abstention rates. Furthermore, although occasional heavy
alcohol use in the previous 6 months was more frequent among
male non-respondents than among male respondents, the reverse
was true for frequent heavy alcohol use. A follow-up of non-
respondents of the (American) National Household Survey of
Drug Abuse showed no differences between non-respondents
and respondents in the prevalence of alcohol consumers (Caspar,
1992). Gmel (2000) found no differences between non-
respondents and respondents in higher alcohol consumption;
although the mean consumption and the percentage of heavy
drinkers were higher in non-respondents, these differences were
not significant. Wild et al. (2001) showed that non-responders
to a follow-up questionnaire on alcohol use and beliefs about
drinking reported consuming five or more standard drinks
once per week or more at a slightly greater rate (19.1%) than
did respondents (14.3%).

A limitation of most follow-up studies among non-respondents
is the relatively low response rates of these secondary surveys.
In the follow-up of non-respondents, generally there are many
initial non-respondents who cannot be reached or who refuse
again (Sosdian and Sharp, 1980; Jansen and Hak, 1999). It is often
assumed that excessive drinkers and/or problem drinkers are
difficult to reach because of their lifestyle characteristics (e.g.
homelessness, seldom at home, not answering their mail). It is
also assumed that excessive drinkers and/or problem drinkers,
if reached, are more likely to refuse to participate in a survey
than light and moderate drinkers.

Various models and theories have been developed to
identify and explain non-response. Dillman (2000) applied the
social exchange theory as a basis for survey design methods
aiming at maximizing the response rate. According to this theory,
actions of individuals, in this case responding or not respond-
ing, can be predicted on the basis of three elements: rewards,
costs and trust. Rewards are what one expects to gain from a
particular activity, e.g. social validation, appreciation, ‘liking
to do’, or tangible rewards, such as money. In conducting a
survey, a phrase such as ‘we very much appreciate your help’
has a reward value for many people. ‘Liking to do’ is also a
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powerful determinant of behaviour; most people enjoy partici-
pating in a survey if the topic is of interest to them. Costs are
what one gives up or spends to obtain the rewards, e.g. incon-
venience, embarrassment, feeling subordinated, anxiety, great
physical or mental effort, or invasion of privacy. A simple act
such as inclusion of a (paid) envelope for a mailed question-
naire increases the response rate, whereas questions that 
may cause embarrassment or anxiety lower the response rate.
The third element in the social exchange theory is trust. This
is the expectation that in the long run the rewards of doing
something will outweigh the costs, e.g. participants may see a
legitimate authority or a token of appreciation in advance as 
a form of trust.

On a more concrete level, Groves et al. (1992) reported
various (reward/cost) factors which can influence survey
participation. They distinguished factors at four levels: i.e.
societal-level factors; attributes of the survey design; attributes
of the interviewer and respondent–interviewer interaction; and
characteristics of the sample person. Examples of societal-
level factors are the survey-taking climate, the legitimacy of
societal institutions or social cohesion. Attributes of the survey
design can be the mode of the survey, the length of the question-
naire or the survey topic. Relevant personal characteristics are
age, gender, income and health status of the sample person.
These latter characteristics are also important for the interviewer.
Factors related to respondent–interviewer interaction can include
strategies of the interviewer to persuade the respondents or
expectations of the interviewer and the interviewee.

These theories are tools for understanding the decision to
participate (or not) in a survey, but do not specifically address
the question of non-response bias. Most factors mentioned 
by Groves et al. (1992) may cause bias only in an indirect way,
whereas non-response bias is strongest when respondents
select themselves in relation to the perceived topic of the survey.
Therefore, here the focus is on ‘topic’ as the main explanatory
factor of non-response in our earlier survey on alcohol con-
sumption. The two main aspects of the topic with regard to
responsiveness are reported to be salience and social desir-
ability. Heberlein and Baumgartner (1978) showed that salience
(interested or not interested in the topic) has a strong influence
on the response rate. When the topic of the survey is salient 
to the respondent, the costs of responding may be reduced.
Martin (1994) verified that people’s interest in the survey topic
can have considerable impact on response rates: persons were
almost twice as likely to participate if the topic was of high
interest. Similarly, Dillman and Carley-Baxter (2000) showed
that salience is a significant determinant of response rate.
Others have shown that people who feel threatened by a topic
behave socially less desirably or feel embarrassed/ashamed
with respect to the survey topic and thus respond less (Gannon
et al., 1971; Green, 1991). For example, socially acceptable
behaviour, such as exercise and good nutrition, may be frequently
overreported, whereas undesirable behaviour, such as smoking
and drinking, may be underreported (Warnecke et al., 1997;
Bongers, 1998). Van Goor and Stuiver (1995) showed a pattern
of overrepresentation of non-response in both ‘extreme’
categories of his outcome variable, i.e. the effectiveness of
governmental organizations in policy making with regard to
trailer camps. In his explanation of this pattern, the factor ‘topic’
plays an important role in that the very effective organizations
lost interest in the topic of effectiveness and the less effective

organizations did not respond because they felt threatened 
by the survey because of their poor performance. This latter
study gave rise to a two-tailed pattern of non-response bias.
We hypothesize that this pattern can also be applied to surveys
on alcohol consumption. Two hypotheses are formulated: (1)
non-response is high at the lowest end of the research variable,
in our case the abstainers; (2) non-response is also high at the
upper end of the research variable, in our case the frequent
excessive drinkers. These hypotheses rely on the same
reasoning as used by Van Goor and Stuiver (1995). Abstainers
do not respond because they have no experience with alcohol
and therefore may not be interested in it and/or may not see
the relevance of their response. Frequent excessive drinkers do
not respond because this group may perceive their amount of
consumption as socially undesirable.

In the present study, the two hypotheses were tested by
conducting a follow-up investigation of non-respondents to a
mailed questionnaire on alcohol consumption, in order to
compare them with respondents.

SUBJECTS AND METHODS

Procedure and sample

The non-response follow-up study presented here is part of
a main methodological study conducted in 1999 on alcohol
surveys. For the main study, a random sample of 1000 persons
aged 16–69 years was drawn from the municipal registry in
Rotterdam, The Netherlands. These people received a mailed
questionnaire on alcohol consumption. After two reminders
(one of which included the questionnaire again), the overall
response rate was 44%. In order to facilitate and intensify our
follow-up study on non-response, we selected 25 postal areas
in the centre of Rotterdam. This sample (the ‘secondary’ sample)
consisted of 310 persons: 133 respondents of the primary sur-
vey (i.e. the mailed questionnaire) and 177 non-respondents.
These persons were designated as primary respondents and
primary non-respondents, respectively. The persons who did or
did not respond to our non-response survey were called second-
ary respondents and secondary non-respondents, respectively.

Information about the primary respondents’ alcohol use was
derived from their answers to two alcohol questions in the
mailed questionnaire, which were completed by all of them.
All primary non-respondents were approached by means of
house visits without prior notice. A maximum of five attempts
was made to reach the right person at home. During the field-
work, 22 of the 177 primary non-respondents appeared to have
moved house or were absent for a long period; these persons
were deemed ineligible. Moreover, it proved impossible to
contact another 26 primary non-respondents (they were not 
at home or did not open the door). Finally, having lost 48/177
persons to follow-up, 129 primary non-respondents were
contacted during the house visits; this yielded a contact rate of
83% [129/(177 – 22)]. Of the several questions asked of the
primary non-respondents, two were about alcohol use. Of 
the 129 primary non-respondents, 102 answered at least one
alcohol question and 80 of these 102 secondary respondents
answered both alcohol questions; this yielded a net response
rate of 52% [80/(177 – 22)].

Both the primary respondents and secondary respondents
were asked the same two alcohol questions.
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Measures

Alcohol consumption was measured by the following two
items: ‘Do you ever drink alcoholic beverages?’ and ‘Do you
ever drink six or more units of alcoholic beverages in one
day?’ The frequency of the alcohol consumption was assessed
in the first instance by a 9-point scale (every day, more than 
3 times a week, 2 or 3 times a week, once a week, 2 or 3 times
a month, once a month, less than once a month, never drinking
≥6 units in one day and never drinking alcohol at all). Table 1
presents the classification used for alcohol consumption. This
classification is based on a combination of those used by
Garretsen (1983) and Wild (2001). The socio-demographic
measures used for the analyses included: gender, age and nation-
ality. Age was classified as a categorical variable (16–25, 26–35,
36–69 years). Nationality was divided into two categories:
Dutch only and non-Dutch only.

Statistical analyses

The differences in self-reported alcohol consumption
between the primary respondents and secondary respondents
(i.e. primary non-respondents who responded to our non-
response survey) were first analysed by bivariate cross-
tabulation. Next, the cross-tabulation was stratified by gender,
age and nationality. Statistical significance was estimated 
by the χ2-test. Each category of drinking frequency was
tested separately. P ≤ 0.05 was regarded as statistically
significant.

RESULTS

Table 2 gives information on the differences between
primary and secondary respondents in their self-reported alco-
hol consumption. There were higher proportions of frequent
excessive drinkers and of abstainers among secondary respond-
ents than among primary respondents. The proportions of
occasional excessive and moderate drinkers were greater among
primary respondents than among secondary respondents. Thus,
non-response is highest among the frequent excessive drinkers
and abstainers. When stratified by gender (Table 3), a trend to
overrepresentation of non-response of both abstainers and fre-
quent excessive drinkers was seen amongst males and amongst
females, but the differences for males were not significant.

Table 4 shows that, in the age group of 16–25 years, there
were relatively more abstainers among the secondary respond-
ents, whereas there were relatively more frequent excessive
drinkers among the primary respondents. An overrepresentation

of non-response on both ‘extreme’ sides of the variable
‘alcohol consumption’ was seen in the age group 26–35 years.
Relatively more secondary respondents aged 36–69 years
were frequent excessive drinkers, occasional excessive drinkers
and abstainers. Significant differences in alcohol consumption
between primary and secondary respondents were found 
for moderate drinkers aged 26–35 and 36–69 years and for
abstainers aged 16–25 and 26–35 years. Table 5 gives data on
the differences between primary and secondary respondents in
their self-reported alcohol consumption after stratification 
by nationality. Dutch secondary respondents tended to be
abstainers more often than the Dutch primary respondents,
and were less likely to be moderate drinkers. Among the non-
Dutch, the abstention rate was also higher than among the
primary respondents. (No frequent excessive drinkers were
found among either the non-Dutch primary respondents or 
the non-Dutch secondary respondents.)

To summarize: this study showed significant underrep-
resentation of several categories in the primary survey: 
(1) abstainers were underrepresented, whereas frequent
excessive drinkers were not significantly underrepresented; 
(2) the underrepresentation of abstainers is greater for females
than for males, greater for those aged <35 years, and is greater
for the Dutch than for the non-Dutch group.

DISCUSSION

This study first explored whether there were any differences
in alcohol consumption between primary respondents (i.e.
respondents in our primary survey, the mailed questionnaire)
and secondary respondents (i.e. primary non-respondents who
responded only to our secondary survey, the non-response
follow-up study). Then, the hypothesis was tested that non-
response is overrepresented in the extreme categories of 
our alcohol consumption variable. There was strong evidence
for overrepresentation of non-response abstainers. The
differences in the abstention rates between the primary and
secondary respondents were also present when data were strati-
fied by gender, age and nationality. However, the evidence for
differences in the other extreme, i.e. the frequent excessive
drinkers, was weak and inconsistent. This latter result may
be due to the low prevalence of frequent excessive drinking in 
the study population, which led to very small numbers in the
relevant categories.

Some other limitations of the study should be addressed.
First, because the secondary non-response rate was ~52%, our
conclusions rely on the assumption that the secondary non-
response has the same effects on the estimates of alcohol
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Table 1. Classification of alcohol consumption

Classification of alcohol Frequencies (based on
consumption ‘drinking ≥6 units in 1 day’)

Frequent excessive drinker Every day
More than 3 times/week

2 or 3 times/week
Occasional excessive drinker Once a week

2 or 3 times/month
Moderate drinker Once a month

Less than once a month
Never drinking ≥6 units in one day

Abstainer Never drinking alcohol at all

Table 2. Distribution of alcohol consumption of primary respondents
and secondary respondents (%)

Primary Secondary
respondents respondents 

Alcohol consumption (n = 133) (n = 80) P

Frequent excessive drinker 3.8 6.3 0.405
Occasional excessive drinker 18.8 16.3 0.638
Moderate drinker 50.4 25.0 0.000
Abstainer 27.1 52.5 0.000

n = number of subjects.
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consumption as the primary non-response. Another limitation
concerns the representativeness of the sample. Only 25 postal
areas in the city centre were included to obtain the sample 
for the follow-up study and the age group 36–69 years was
underrepresented in this second sample. Nevertheless, there
were no significant differences in gender and nationality
between the primary survey sample and the secondary survey
sample. The study methods also differed. In the primary
survey, a mailed questionnaire was used, whereas the follow-
up of non-respondents consisted of face-to-face interviews. 
It has been suggested that, due to greater anonymity, mail
surveys encourage fuller report of sensitive topics than face-
to-face interviews (De Leeuw, 1992; Gmel, 2000; Kraus and
Augustin, 2001), whereas others found higher reported alcohol
consumption in personal interviews (Cutler et al., 1988; Rehm
and Arminger, 1996). Because of these conflicting reports, it
is difficult to assess the impact of the different methods used
in our alcohol surveys.

Despite these limitations, the results of this study reveal 
a serious non-response bias in our primary survey, which is
directly related to the topic of the survey, namely alcohol

consumption. This bias cannot be corrected by weighting data
on the basis of socio-demographic variables, because, within
our subgroups, the same bias exists. Therefore, the aim should
be to minimize non-response in a survey by, for example,
developing more appealing survey materials. Furthermore, this
study confirms the need for a thorough non-response follow-
up study to evaluate non-response biases, as also emphasized
by Hill and Roberts (1997) in the field of lifestyle surveys.
Because of the time-consuming effort required to contact
primary non-respondents, it is advisable to restrict the follow-
up study to a small subsample, thus allowing more attention to
be given to the individual subject.
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