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ABSTRACT. Objecrive: This study describes the characteristics of
nonrespondents and assesscs the impact of unil nonresponse on estimates
of central alcohol consumption variables by examining the impact of
corrective weighting. Method: The data came from a Finmsh general
population random sample of 1,932 respondents (987 women) (responsc
rate: 78.1%). The survey was carried oul in the year 2000 using face-
to-face interviews. The impact of unit nonresponse waus assessed by com-
paring results using (1) no weighting; (2) poststratificd weights adjusied
tor age, gender and region; (3) weights obtained from a statistical model
predicting response propensity; and (4) weights from the model, adjusted
to match the population distribution for age, gender and region. Exten-
sive auxiliary information used to predict response propensity came from

admimstrative registers. Results: Compared with respondents, both mule
and female nonrespondents had fewer children, lived in urban arcas and
lived in southern Finland. Male nonrespondents were also older; female
nonrespondents more often had only a basic education and were less
often in the second-highest income quartile, The change in alcohol vari-
ables resulung from the adjustment for nonresponse was small, how-
ever, and the diftference between the different weighting schemes was
even smaller. Conclusions: It nonrespondents’ drinking, differs consid-
erably from that of respondents, this difference cannot be captured even
by using extensive auxiliary information and an claborate model pre-
dicting propensity of nonresponse, (f Stud. dlcohol 64: 589-596, 2003)

HE RELATIVELY LLOW and declining response rates

to general population surveys continuc Lo pose serious
problems to survey researchers in the alcohol field. This 1s
because nonrespondents may differ in their alcohol consump-
tion habits from respondents and such sclective nonresponse
could scverely bias the results. In his review of the litera-
ture on nonresponsc that had a special focus on alcohol
and drug surveys, Caetano (2001) concluded that, first, there
arc too few studies in the alcohol field on the subject and,
second, that survey respondents do seem to differ from
nonrespondents in their use of alcohol and illicit drugs, but
“the jury is still out” on the question of whether non-
respondents arc more likely than respondents to be drink-
ers, heavier drinkers or dependent on alcohol and illicit
drugs.

A few studies have been published in which ¢xtra effort
has been made to obtain information on nonrespondents’
drinking. Lemmens et al. (1988) followed up the
nonrespondents to a face-to-face survey with a telephone
interview, with a response rate of 39% in the follow-up
survey. The secondary respondents (those who were
nonrespondents in the original study but responded to the
follow-up) had lower mean consumption levels, were less
often frequent hcavy drinkers and were, among women,
more often abstainers compared with the primary respon-
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dents (those who participated in the original study). Lahaut
et al. (2002) did a follow-up face-to-face survey of non-
respondents to a survey using mailed questionnaires, with a
responsc rale of 52%. The secondary respondents were more
often abstainers compared with the primary respondents.
Their slightly higher rate of [requent excessive drinking
was not statistically significant. Hill ¢t al. (1997) used tele-
phone interviews to follow up a sample of the nonrespond-
ents in a survey conducled using postal questionnaires. The
response rate was 54%. Compared with the primary re-
spondents, the secondary respondents were less often heavy
drinkers.

In other studies, the respondents in a survey have been
asked to participate in a follow-up study, and the respon-
dents and nonrespondents in the follow-up survey have been
compared. In both Gmel’s (2000) and Wild et al.’s (2001)
studies, the original respondents came [rom a telephone
intervicw (that included alcohol questions) and the follow-
up was done by means of a mail questionnaire. In Gmel’s
(2000) study, nonrespondents to the mailed questionnaire
were more often abstainers than were respondents, and the
drinkers among the nonrespondents were more often haz-
ardous drinkers and had a slightly higher level of mean
consumption; however, the differences were not statistically
significant. In Wild et al.’s (2001) analysis, agreement to
receive the follow-up questionnaire was unrelated to alco-
hol use, but the return rate was relatively low among those
who drank any alcohol weekly and even lower among thosc
who drank five or more drinks weekly.
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In these study designs, researchers have compared the
drinking of those who replied n the first survey to that of
those who replied in the follow-up only (or, alternatively,
the drinking of those who replied in two rounds to those
who replied in one round only). It scems that those
nonrespondents who reply after extra effort are more often
abstainers than are respondents. Subsamples of respondents
who agree to respond in a follow-up study, however, may
not be at all representative of the remaining nonrespondents.
[t could be, for example, that the secondary respondents
are recruited from among those who refused to participate
due to lack of time in the first round, and that the subsamples
of nonrespondents that could not be found or who refused
on principle did not participate in the follow-up and have
very different drinking habits. In addition, the survey modec
has usually been different for the two groups of respon-
dents, which may bias the results.

In studies using register data, it has been possible to
follow the whole study sample. In Romelsji’s (1989) study,
a sample of 6,217 was sent a questionnaire (response rate
65.8%0): the nonrespondents were interviewed by telephone
(another 12.7% responded, response rate: 37%) and regis-
ter data existed for all. Romelsjé found that the secondary
participants were more often hospitalized with alcohol di-
agnoses than were the primary respondents (3.3% vs 1.9%
among men, 1.0% vs 0.8% among women); however, the
rate was even higher among those who did not participate
in either survey (4.8% among men, 1.2% among women).
Ohlson and Ydreborg (1985) studied the nonparticipants in
a health examination for men formerly employed at an as-
bestos cement plant in Sweden (participation rate: 57%).
The nonparticipants (particularly those who did not answer
and those who accepted but did not participate) were more
often found in the register of the Temperance Board for
excessive alcohol intake, compared with participants.

In the current study, the approach taken to study the
cffeets of nonresponse was more indirect than in the studies
cited above. Although we had no measurement on the drink-
ing of the nonrespondents, we had extensive data on the
background factors of both respondents and nonrespondents.

When a survey researcher has a data-set at hand and
would like to do something about the possible bias caused
by selective nonresponse, the standard approach is to con-
struct and use weights that restore the representativeness of
the sample. Often, however, the pool of background vari-
ables available tor nonrespondents and respondents alike is
small. Whether one uses only a few basic variables or a
wide range of variables to describe the sample may be very
important to the functioning of the weighting.

Finnish drinking-habits surveys have the advantage that
the samples have been drawn [rom a population register
with extensive background information on the subjects. This
mformation can be used to find out more about who re-
sponds to the surveys and who does not. The data on re-

spondents can be used to explore whether these background
factors are strongly related to alcohol consumption vari-
ables. If this is the case, the information on the relationship
between background factors and nonresponse can be used
for constructing weights to improve the results on alcohol
consumption variables obtained using the respondent sample.

Lemmens et al. (1988) used gender, age, marital status,
urbanization and region to predict and correct for non-
response. The effect of the corrections on typical consump-
tion, mean consumption level and quantity-frequency-
variability measure was marginal. In the current study, the
auxiliary information used to predict nonresponse includes
age, gender, mother tongue, marital status, education, in-
come of the dwelling unit, size of the dwelling unit, num-
ber and age of children in the dwelling unit, and region and
urbanization of the area.

The aims of this article are (1) to describe the nonre-
spondents in the Finnish drinking-habits survey of the year
2000, (2) to assess how the background factors associated
with nonresponse are related to drinking variables (among
respondents) and (3) to compare the results on central alco-
hol consumption variables obtained with different correc-
tions for nonresponse and sampling error.

Comparisons were made between (1) raw results, with
no weighting used (no correction); (2) results with weight
adjustment, in which the distribution by a few basic vari-
ables has been matched with that of the population (rough
correction for both sampling error and nonresponse); (3)
results obtained using weights from a statistical model pre-
dicting propensity to respond (an elaboratec way to correct
tor nonresponse); and (4) results with the model-based
weights additionally adjusted to match the population dis-
tribution by a few basic variables (an elaborate correction
for nonresponse combined with a rough correction for sam-
pling error).

Method

Sample

The data came from the Finnish Drinking Habits Survey
carried out in September-October 2000 using face-to-face
interviews. Finns between the ages of 15 and 69 were
sampled. Excluded were those living in the Aland Islands:;
the homeless and those with an unknown place of resi-
dence (0.5% of the population); the institutionalized (0.7%
of the population); and people known not to reside in their
official place of residence (0.3% of the population). Of a
simple random sample with a size of 2,500, 1,932 (987
women) responded. Subjects were first approached by means
of a letter notifying them of the survey and then contacted
via telephone by the interviewer. There was no limit to the
number of times the interviewer tried to contact the re-
spondents. The mean number of contacts was 3.5 for re-
spondents and 6.5 for nonrespondents.
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Measures

The sample was drawn from census records (the census
in Finland 18 now based on computerized databascs rather
than questionnaires). Background variables available to re-
scarchers included age, gender, marital status, mother tongue
(Finnish or other), number of children younger than 18 liv-
ing in the same dwelling, age of these children, educational
level, income decile in state taxation (calculated separately
for women and men), income decile in municipality taxa-
tion and municipality. We had two measures of urbaniza-
tion for the municipalitics. These were “urbanization rate”
(1.c., the percentage of the population living in densely popu-
lated areas) and “urbanization™ (a categorization made by
Statistics Finland—based on the rate of urbanization and
the size of the largest population center—into urban,
midurban and rural municipalities). Geographical classifi-
cations of the municipahitics consisted of 6 “greater regions,”
13 old and 5 new administrative counties and 19 “cultural
regions” or provinces.

On the basis of preliminary analyses of the predictive value
of the background variables on response rate, some overlap-
ping variables were removed from the analysis at this early
stage. Of the geographical classifications listed above, the
six “greater regions” was selected, with one of the greater
regions divided into two (1.e., a total of seven regions).

Annual intake was calculated on the basis of the amounts
consumed on all drinking occasions within a period of time
preceding the interview; this period of time varied between
I week and 12 months depending on the average drinking
frequency of the respondent (for details, see Mékeld, 1971).

The frequency of drinking was measurcd by a variable
with 11 categories ranging from “never” to “daily.” This
variable was transformed into times per year. The frequency
of intoxication was measured by the question “How often
do you drink cnough to really feel it?” with the same re-
sponse categories and transformation as for frequency of
drinking. Heavy drinking was defined as drinking 10 liters
of" absolute alcohol per year (slightly less than two stan-
dard Finnish drinks per day) for men and 5 liters for women.

Weighting procedures

The basic weights provided by the interviewer organiza-
tion, Statistics Finland, were based on poststratification.
These weights were constructed in each combination of gen-
der, age (four age groups) and geographical greater region
(combined into three categories); thus, there were 24 dif-
ferent subgroups. The weights were constructed so that the
weighted proportion of respondents in each subcategory
equaled the corresponding proportion in the target popula-
tion. In practice, the weights were obtained by dividing the
latter proportion with the former. These weights varied be-
tween 0.62 and 1.47, with a mean of 1.0.

By forcing the demographic distribution of the respon-
dents to be the same as that in the population, the method
simultaneously corrects for possible sampling error (the dif-
ference between target population and the original samplc)
and for response bias (the difference between the original
sample and the respondent sample). This method cannot be
used with a large number of background vanables because
with new variables added the number of cells in the cross-
classificd table quickly increases and the number of obser-
vations per ccll decreases. Also, the full distribution of the
variable combinations in the target population has to be
known in order to use this type of analysis.

The sccond set of weights was constructed with the aim
of making the respondent sample correspond as much as
possible to the original sample (not to the whole target
population, for whom similar data is not available). Hence,
these weights corrcet [or nonresponse more thoroughly, tak-
ing more factors into account than do the poststratificd
weights, but do not correct for sampling error. Logistic re-
gression models predicting the response probability (0
nonresponse, 1 = responsc) were fitted by gender, to help
decide which variables to use in the adjustment and to de-
rive less-random estimates for the responsc propensity in
each cell. A stepwisc selection procedure was used, in which
main effects and all first-order interaction effects were used
as the pool of potential terms to be included. After this, it
was further checked whether there was a need to include
some additional main effects, inleraction etfects or dummy
variables (1dentified from the examination of residuals). The
a level of 0.05 was used to decide whether to include terms
or not. The inverses of the predicted probabilities of re-
sponse were used for weighting adjustment. These were
scaled so that the weighted total of respondents remained
the same as the unweighted total. The weights varied be-
tween 0.78 and 2.63, with a mean of 1.0. (cf.,, Lkholm and
Laaksonen, 1991; Kalton and Kasprzyk, 1986; Rizzo et al.,
1996).

[n the next stage, the weights from the regression model
were further adjusted so that the weighted distribution by
age, gender and greater region in the respondent sample
equaled that observed in the population (i.e., these weights
corrected for sampling error as well). The weights varied
between 0.56 and 2.62, with a mean of 1.0.

Statistical analysis

The statistical significance of the association between
background factors and the percentage of nonrespondents
and heavy drinkers was assessed using logistic regression
models, in which the background factors were included as
categorical variables. For annual consumption (volume of
drinking), frequency of drinking and frequency of intoxica-
tion, a linear regression model was fitted using a logarith-
mic transformation of the outcome variables.
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Results
Reasons for nonresponse

The response rate was 78.1% (Table 1). Among men, 7
of 10 nonrespondents refused to participale; among women
the number was 8 of 10. “Lack of time” and “principle”
were the most popular single reasons given for refusal; re-
fusal due to the theme of the study was mentioned by onc
tenth of all nonrespondents (by women more often than by
men). Approximately half of the rest of nonrespondents
were “‘not-at-homes.” Difficulties in tracing the subject were
not common, in part because some groups that are close to
impossible to reach for interview were excluded from the
sampling frame (1.5% of population, see Method section).

Response by background factors

Many of the background variables were statistically sig-
nificant predictors of nonresponsc (Nonrespondents, Tables
2 and 3). Characteristics associated with a high nonresponse
rate were not having any children, living in an urban mu-
nicipality and living in southern Finland. Among men,
higher age and, among women, basic education and other
than moderately high (third quartile) income also were as-
sociated with nonresponse.

The associations between background variables and the
rate of refusals were quite similar as for any nonresponsc
(data not shown in a table). Lack of time was given as the
reason for refusal morc often among younger age groups,
parcnts whose youngest child was under 7 years (the age
when school starts), people who lived in urban municipali-
ties or in southern Finland, and women who earned either
very little or very much. “Principle”™ most commonly was
miven as the reason for refusal among older age groups,
among married people and among men living in eastern
and northern Finland. The theme of the study was men-
tioned more often as the cause for refusal among the oldest
age group (both men and women), among the youngest
(men only) and in some parts of southern Finland.

Reasons for nonresponse other than refusal were usually
associated with the same factors that were associated with
nonresponse in general (data not shown in a table). The
exceptions were that the rate of nonresponse due to other
reasons was low among women in general and among mar-
ried men, and it was high in groups with lower than me-
dian income and, among women, in both young and old.

The fact that nonrespondents do not come equally from
all sociodemographic groups alone is not sufficient to yield
biased results on alcohol consumption, What 1s needed, in
addition, for the bias to occur is that the same background
variables that arc associated with nonresponse also be as-
sociated with the outcome variables of interest, that is, with
some central variables on alcohol consumption (for example,

Tapie I, Gross and net sample size, nonresponse and reasons for not
participaling

% of nonresponse

N All Men Women
Gross sumple size 2,500
Did not belong to the
sampling frame 20
Net sample size 2,474 (100%)
Respondents 1,932 (7R.1%)
Nonrespondents, total 542 (21.9%) |00 100 100
Refusals 401 74.0 (8.4 R(.7
Lack of time B6 15.9 12.2 20.2
Principle 92 17.0 19.4 14.1
Theme of the study 50 10.3 7.8 13.3
Other or unknown reason 167 30.8 29.0 331
Not at home 74 13.7 174 8.9
Inability to participate
(lack of time, sickness,
language problems, elc.) 41 1.6 8.8 .1
Untraced (address unknown
or cannot be found) 1) |.8 14 (.0
1.7 4.4

(ther 16 10

“the old respond less and drink less™). Therefore, the last
four columns in Tables 2 and 3 show, among respondents,
the mean values of annual intake, annual frequency of drink-
ing, annual frequency of intoxication and the proportion of
heavy drinkers in categories of the background variables.

All background variables were associated with at least
one of the four alcohol consumption variables and, hence,
it was reasonable to include all of them as potential predic-
tors in the derivation of weights. In general, the same vari-
ables thal were associated with nonresponse were also
associated with alcohol consumption (as bascd on the analy-
sis among respondents). The direction of the associations
often was such that we would expect the nonrespondents to
have higher than average values for drinking. Nonrespondents
were often urban residents, who usually drink a lot; they
came more often from regions in which alcohol is drunk
more and they often did not have children (associated with
more drinking). It is, however, important to note that some
associations worked in the opposite direction. For example,
old age was associated with higher than average nonresponse
and a lower than average alcohol intake, and this applied to
low income, for the most part, as well. To some extent,
these associations varied between the drinking measures
used; the nonrespondents more often had only a basic edu-
cation, which is associated with less drinking overall but a
higher frequency of intoxication-oriented drinking, at least
among men.

Models for response propensity
Modeling of response propensity as a function of the

different background variables listed in Tables 2 and 3 was
carried out as explained in the¢ Method section. For men,
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Tasie 2. Distnbution of whole sample and nonrespondents, and the connection between background variables and
alcohol consumpuon vanubles among respondents: Men

Average annual

Proportion Non- [requency Frequency Heavy
of sample respondents  Consumption,  of drinking,  of intoxication, Jdrinkers
% (%) centiliters limes per year tHimes per year (%)

All 50 25 484 76 9.5 I4

Agre, years (.04) (<001) (=001} (<.001) (.U%)
15-24 16 24 496 ab 15.2 14
25-39 28 20) 581 U 101 Y
40-54 33 28 472 B3 9.3 13
55-70 21 235 357 72 4.4 10

Marital status (.04 ) (<.001)
Single 3y 25 538 649 13.3 16
Married 50 24 435 B2 6.2 14
Other Il 26 526 74 11.5 12

Mother tongue (<.001) (.04)
Finnish 04 25 496 77 9.8 I3
Other 6 24 288 64 39 i

Children aged 0-17

years living in the

same dwelling (.009)
No 63 27 510 76 10.7 14
Y es, youngest 0-0 17 18 432 17 6.4 13
Yes, voungest 7-17 18 23 448 ¢ 5.5 L6

Children aged 0-17

years iving in the

same dwelling (.01} (.003) (05)
No b5 27 S10 76 10.7 14
Yes, 1-2 27 21 472 sl 1.6 16
Yes, 3 or more B |7 329 635 6.6 9

Urbanization of

municipality (<.001) (.04) (.02} {(.001)
Urban bl 24 385 83 10.9 | &
Midurban 16 15 361 b 7.0 7
Rural 23 19 409 67 5.1 12

Urbanization ratc

of municipality? (==.001) (.013) (.001)
<62 .8 21 18 428 70 7.3 13
62.U-854 19 17 349 65 8.0 6
85.5-95.9 18 30 511 13 10.2 16
96.0-97.6 15 30 s34 89 11.9 I8
Q7. 7-100 2% 28 596 56 10.8 19

Region (<.001) (.002) (.005) (.007) (.0d)
Capital arca 18 28 650 Y6 12.3 21
(Other Uusimaa b 40 468 74 2.0 15
Kanta-Hime

and Pirkanmaa 12 |7 487 87 10.6 15
Other southern
Finland 24 31 529 Bl 1.7 16

Eastern Finland 14 16 382 62 9.0 8
Middle Finland 13 18 355 65 9.6 11
Northern Finland 11 20 451 64 1.9 11

Income in state

taxation (.04) (<=.001) (.04)
|st decile 9 24 455 50 14.4 13
2-5 deciles 33 28 471 67 10.4 13
6-9 deciles 42 23 462 82 8.2 13
10th decile 14 21 593 - A 8.3 23

Education (=.001) (<.001) (.0U6) (.045)
Rasic or missing 35 27 436 1 8.8 11
Middle 41 24 488 76 10.7 14
High 24 21 542 97 8.4 19

Notes: p values smaller than 0.1 are given in parentheses. A p value less than 03 is considered to indicate statistical

significance. “Proportion of the population in the municipality living in densely populated arcas.



JOURNAL OF STUDIES ON ALCOHOL / JULY 2003

TasLe 3. Distribution of whole sample and nonrespondents, and the connection between background variables and
alcohol consumption variables among respondents: Women

Average annual

Proportion Non- Frequency Frequency Heavy
ot sample respondents  Consumption,  of drinking,  of intoxication, dnnkers
Yo (“a) centiliters times per year limes per year %)

All () 21 158 40) 3.0 7

Age (<.001) (<.00]) (<.001) (,002)
15-24 19 20 |94 35 6.2 8
25-39 24 17 133 43 2.5 7
40-54 34 23 201 48 31 | ]
55-70 22 23 (T 29 0.5 2

Marital status (=<.001) (<.001)
Single 34 22 177 37 4.5 O
Married 47 20 146 42 1.8 7
Other 19 23 151 39 31 8

Mother tongue (.08}
[Finnish 95 21 159 40 3.0 7
Other 5 18 134 35 (! 9

Children aged 0-17

years living in the

same dwelling (.02) (.022)
No 60 23 177 43 3.2 9
Yes, voungest 0-6 17 17 103 35 1.8 2
Y s, voungest 7-17 23 17 149 36 3.3 7

Children aged 0-17

years living in the

same dwelling (.02) (.002) (.04) (.003) (.04)
No () 23 177 43 3.2 9
Yes, |-2 i2 17 143 38 3.0 6
Yes, 3 or more o 16 K 29 1.3 I

Urbamzation of

municipality (.01) (~.001) (.02) (.002) (.002)
Urban iR 24 1 89 44 3.3 4
Midurban 16 16 114 32 3.0 4
Rural 21 17 105 36 1.9 4

Urbanization rate

of municipality” (<.001) (==.001) (.0035) (<.001) (.003)
<H2.8 I8 13 o7 35 1.7 3
(2.9-85.4 20 19 123 32 33 4
85.5-059 17 18 146 16 s 6
V6.0-97.6 14 30 227 53 3.7 11
97.7-100 30 24 199 45 3.6 11

Region (<.001) (=.001) (<.001) (.04) (.001)
Capital area 19 23 249 54 3.9 15
Other Uusimaa B 23 112 37 1.9 3
Kanta-Hime

and Pirkanmaa I 20 1649 43 2.9 7
Other southern
Finland 25 28 189 43 3.3 8

Eastern Finland 12 11 119 42 3.3 5
Middle Finland 13 18 93 27 2.5 3
Northern Finland 11 14 85 22 1.8 3

Income in state

taxalion (.006) (<.001) (=<.001) (=.001)
1st decile 9 24 147 37 48 4
2-5 deciles 38 25 154 32 4.0 3
6-9 deciles 40 16 154 44 2.2 6
10th decile 13 ol |86 51 1.5 11

Education (.009) (<.001) («=.001) (.007)
Basic or missing 35 26 140 31 3.8 8
Middle 3R 19 176 42 33 3
High 28 18 153 47 1.6 6

Notes: p values smaller than 0.1 are given in parentheses. A p value less than .05 is considered to indicate statistical

significance. “Proportion of the population in the municipality living in densely populated areas.
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the final model included age, marital status, mother tongue,
urbanization, region and the interactions between marital
status and age and between marital status and mother tongue.
The estimated effects of urbanization and rcgion on the
response rate were very similar to their marginal effects in
Table 2.

The interaction eftect between marital status and age
among men could be summarized such that the probability
of not responding was particularly high in marital status
groups that were “nonstandard” for the age group and par-
ticularly low in the most common marital status groups.
Hence, the nonresponse rate in the group aged 15-24 was
high among married and low among single men; in the
group aged 25-39 it was high among widowed and divorced
men and low among single and married men; in the group
aged 40-54 it was high among single and low among mar-
ried men. In the group aged 55-70, the greatest probability
of not responding was found among married men and the
lowest among widowed and divorced men; perhaps this 1s
an effect of the fact that the interviewers were predomi-
nantly female. The interaction effect between mother tonguc
and marital status was such that among non-Finnish speak-
ers it was the single men in particular who tended not to
respond, whereas marricd, widowed and divorced men re-
sponded more often than among the Finnish speakers

The predicted propensity to respond was a statistically
significant explanatory variable for most of the alcohol con-
sumption variables tested (annual intake, overall frequency
of drinking, frequency of light intoxication, abstinence and
indicator for frequent drinking) although not for all (fre-
quency of intoxication or indicator for heavy drinking).
Therefore, it is justified to calculate weights for the respon-
dents based on this predicted response propensity.

In the model for women, the predictors of response pro-
pensity included age, marital status. income, region, urban-
ization (as measured by both the “urbanization™ variable
and the “rate of urbanization™ variable), as well as interac-
tions between urbanization and marital status and between
urbanization and age. There were also some competing in-
teraction terms, which were alternative factors to be in-
cluded in the model instead of the interaction between
urbanization and marital status. Because this intcraction was
clearly the most important predictor in models for many
alcohol consumption variables, however, 1t was kept in the
model predicting response propensity. The estimated ef-
fects of the proportion of urban areas in the municipality,
region and income on the response rate were quite similar
to their marginal effects in Table 3.

The interaction c¢ffect between age and urbanization
(keeping in mind the fact that women in urban municipali-
ties generally had a high rate ol nonresponse) was such
that in urban municipalities 40 to 54 ycar old women were
particularly likely not to respond, whereas in other munici-
palities they were very likely to respond. In addition, in the

595

rural municipalities women over the age of 55 had a sur-
prisingly large rate of nonresponse (32%), whereas the rate
of nonresponse in all the younger age groups was very low.

The iteraction effeet between marital status and urban-
1zation was such that divorced and widowed women in mu-
mcipalities 1n the nmiddle category were very likely to
respond. Married women had a particularly high response
rate when they lived in rural municipalities.

Among women, the predicted propensity to respond was
not a statistically significant explanatory variable for alco-
hol consumption variables as oflen as it was among men. It
was a good predictor for annual intake and overall fre-
quency of drinking, but not for the frequency of intoxica-
tion, abstinence or the indicators of frequent or heavy
drinking. In these latter cases, the uscfulness of the weight-
Ing may be questionable.

Comparison of results adjusted for and not adjusted for
nonresponse

Table 4 shows the average of overall drinking frequency,
annual intake and annual frequency of intoxication, and the
proportion of heavy drinkers by gender, obtained by differ-
ent weighting schemes that reflect different strategies for
the adjustment of bias caused by nonrcsponse and sam-
pling error. These arc (1) no weighting or adjustment; (2)
standard poststratification weights; (3) weights from the lo-
gistic model; and (4) weights from the logistic model fur-
ther adjusted so that the weighted distribution by age, gender
and region matched that observed in the whole population.

Weights for (2) and (3) correlated only a little (# = 0.15),
whereas both scis of weights correlated strongly with

TasLe 4. The effect of adjustments for nonrcsponse on the means (stan-
dard errors) of some central measures of alcohol consumption, by gender
Annual Annual Annual  Propor-
consump- frequency  frequency  tion of
Lo, of of intoxi- heavy
centiliters  drinking cation drinkers
(SE) (SE) (SE] % (SE)
Men
l. Raw data 482 (23.6) 76(2.7) 95(0.67) 144 (1.1)
Adjustment with
2. Poststratification 488 (23.7) 76(2.7) 9.6(0.68) 14.7(1.2)
Proportional change, % 1.1 (1 1.8 2.4
1. Logistic model 487 (24.4) 77(2.8) 9.5(0.70) 14.7(1.2)
Proportional change, % 1.0 1.1 0.8 2.0
4, Poststratification
and logistic model 489 (24.1) 76(2.7) 9.7(0.72) 148(1.2)
Proportional change, % 1.4 0.1 3.1 2.9
Women
I. Raw data 159 (10.2) 40(1.6) 3.1(0.27) 7.3(0.8)
Adjustment with
2. Poststratification 163 (10.7) 41 (L.7) 3.0(026) 7.6(09)
Proportional change, % 2.4 2.7 -2.3 2.8
3. Logistic model 166 {13.6) 40(1.7) 3.2{(0.28) 7.7(0.9)
Proportional change, % 4.6 1.5 1.5 5.2
4. Poststratification
and logistic model 165(13.2) 41(L.7) 3.1(0.28) 7.6(0.9)
Proportional change, % 4.1 29 0.2 39
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weights for (4) (2 and 4: » = 0.64; 3 and 4: » = 0.75). This
was not surprising as these weights were a kind of combi-
nation of the two other sets of weights,

The results on the four alcohol consumption variables
shown in Table 4 depended very little on the set of weights
used. A larger difference was observed between the raw
unweighted results and the three weighted results, but even
this difference was quite small. The proportional change
caused by the different corrections were not very much
different for those alcohol consumption variables for which
the predicted propensity to respond had been a signiticant
explanatory factor (annual intake and overall frequency)
than for the two others (frequency of intoxication and pro-
portion of heavy drinkers).

Discussion

The main result from this study was that the effect of
corrective weighting for nonresponse was small, and the
effect of a correction beyond a basic poststratification was
negligible. Nonrespondents did differ from the respondents
in many respects, but the difterences were not always uni-
directional with respect to alcohol consumption; some fac-
tors which increase nonresponse are associated with heavier
than average drinking (e.g.. living in an urban mumcipal-
ity), others with lighter than average drinking (e.g., old age).

This result can hardly be taken to prove that there are
no considerable differences in drinking between respondents
and nonrespondents. This is one potential explanation for
the results obtained, but there is also a competing explana-
tion. Even though it has here been possible to describe the
sampled individuals with a wide range of background vari-
ables, it 18 possible that the nonrespondents and respon-
dents who are identical with regard to these background
variables differ in their drinking. In statistical terms, this
would be a violation of the assumption of data being miss-
ing at random (MAR); weighting methods are not able to
fully correct for the nonresponse bias if the data are not
MAR (Little and Rubin, 1987). It is impossible to say to
what extent each of these two competing explanations con-
tributes to the current results.

There is another statistical approach, in addition to cor-
rective weighting, for analyzing the effect of nonresponse
on estimates of alcohol consumption: (multiple) imputation
methods. In this approach, models are constructed sepa-
rately for all variables one wishes to use in further analy-
scs. In the models, information obtained from the
respondents on the associations between background vari-
ables and alcohol consumption variables is used to predict
the most likely values of the alcohol consumption variables
among the nonrespondents. The correction achieved by im-

putation remains small when the varation explained by the
imputation model is modest (this would be the expected
outcome in the current casc), and the approach does not
work as well for unit nonresponse (in case of nonrespondents)
as for item nonresponse (respondent has left some ques-
tions unanswered), when all other responses can be used to
predict the one missing. Also this method assumes that the
data are MAR.

In conclusion, 1t it were the case that nonrespondents’
drinking differed considerably from that of respondents, this
difference could not be captured, even using cxtensive aux-
iliary information and an elaborate model predicting pro-
pensity of nonresponse. Further studies should be carried
out to find out more about nonrespondents’ drinking hab-
its. Two approaches could be worth pursuing: It would be
beneficial to follow the Swedish tradition (e.g., Romelsjo,
1989) of linking survey data to register-based information
on alcohol-related harm in other countries, and it would be
also worthwhile to deepen the current knowledge on what
modern imputation methods can offer to the alcohol field.
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