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Abstract

Purpose To investigate to what degree alcohol use and

mental distress are associated with non-response in a

population-based health study.

Methods From 1995 to 1997, 91,488 persons were invited

to take part in a health study at Nord-Trøndelag, Norway,

and the response rate was 69.2%. Demographics were

available for everyone. Survey answers from a previous

survey were available for most of the participants and a

majority of non-participants. In addition, the survey

responses from spouses and children of the invitees were

used to predict participation in the aforementioned study.

Crude and adjusted ORs for a number of predictors, among

these alcohol consumption and mental distress, are

reported.

Results Both heavy drinkers (OR = 1.27) and abstainers

(OR = 1.64) had a higher probability of dropping out in

comparison to people who usually do not drink. High levels

of mental distress (OR = 1.84) also predicted attrition.

Conclusion Alcohol use and mental distress are moder-

ately associated with non-response, though probably not a

major cause, as controlling for other variables weakened

the associations. Nevertheless, the moderate but clear

underrepresentation at the crude level of people with high

alcohol consumption, abstainers and people with poor

mental health should be taken into consideration when

interpreting results from health surveys.

Keywords Non-response � Non-participation � Attrition �
Alcohol � Mental distress

Introduction

Using general population health surveys to study alcohol

abuse and mental health problems makes it possible to

investigate cases that would normally not be included in

clinical samples. However, some of the people of interest

may not respond. While clinical studies can be criticised

for overestimating effect sizes by selecting people with the

most severe symptoms, population studies can underesti-

mate effects if important target groups do not respond.

Topic-related non-response may threaten external validity

by providing non-generalisable prevalence estimates and

variable associations [1, 2]. Neither a high response rate [3]

nor a demographical weighting of the sample [4] ensure

representativeness. To know to what extent results from

population studies of alcohol abuse and mental distress are

generalisable, it is crucial to investigate whether individ-

uals with such problems are adequately represented.

Alcohol use and non-response

The reported amount of alcohol consumed is consistently

found to be considerably lower in population studies than

what we know to be true from official sales statistics [5, 6].

While partly a result of underreporting, we do not know to

what degree non-response among heavy consumers causes

the discrepancy between results from self-report and sale

statistics, as seemingly contradictory results have been

found on the association between alcohol consumption

and participation [2, 4, 7]. There are, however, systematic

methodological differences in the studies having investi-

gated non-response.

If one presupposes a ‘‘continuum of resistance’’ to

participation, one can assume that reluctant responders,

as a point along this continuum, are more similar to
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non-responders than are obliging responders [8] and that

characteristics of reluctant responders are accentuated in

non-responders. An underrepresentation of people with

high alcohol consumption or alcohol-related problems has

been found using several methods presupposing a contin-

uum of resistance. When looking at attrition from baseline

to follow-up, there was a higher dropout rate among heavy

drinkers [9–15]. When comparing early and late respond-

ers, late responders were found to consume more alcohol

[7, 16, 17], except in one study [5]. Family members of

responders and non-responders have been compared and it

has been found that less cooperative families were more

likely to have alcohol-related problems [18]. Since alcohol

consumption is correlated within families, data from family

members can act as proxies for an invited person. The

studies, which found an underrepresentation of heavy

drinkers, either did not find or did not investigate whether

abstainers or low consumers were also underrepresented.

While research on attrition from baseline to follow-ups

provides clear results, it is less evident who participated in

the first place, as linear extrapolation to non-responders

may not always be correct [5]. In addition, using registries,

it has been found that people who are hospitalised or

receiving a disability pension due to substance related

disorders are less likely to respond to surveys [19, 20].

These people, however, represent extremes and may mis-

use of other substances than alcohol.

When approaching random samples of persons who did

not actually respond to a survey, the opposite results were

found. Abstainers, and not heavy drinkers, were signifi-

cantly overrepresented among non-responders, or non-

responders drank less than responders did [4, 6, 21, 22].

These studies have some methodological limitations. The

response rates were low (from 35 to 54%), and the data

collection changed from questionnaires in the original

studies to interviews, thus possibly affecting the validity of

self-report data on sensitive topics such as alcohol con-

sumption [23, 24].

Mental distress and non-response

Quite a few studies find that symptoms of mental health

problems are associated with non-response. In clinical tri-

als, the risk of drop-out is higher than average for patients

with the most severe symptoms of mental problems [13,

25]. In population health studies, people with mental health

problems at baseline are also less likely to respond to

follow-up surveys [10, 12, 14, 26, 27]. Drop-out seems to

be associated with mortality and a failure to locate the

invitees, rather than unwillingness to participate [10, 27].

Distinguishing between early and late responders, one

study [16] found that late responders use more psycho-

pharmaceuticals, while another [28] did not find any

association between mental health and late response. Using

reports from family members as proxies for the invitees, it

has been found that less cooperating families score higher

on ‘‘anxious depression’’ and neuroticism [18]. Linking

registry data from hospital discharges to people invited to

participate in a health study, it was found that non-

responders were more likely to have had a psychiatric

diagnosis [20, 29].

The opposite result was found among non-participants

(80% response rate), who were much less likely to have

social phobias [30]. Nevertheless, like other follow-ups of

initial non-responders, the data collection method was

changed from postal questionnaire to telephone interview.

While some type of underrepresentation of mental health

problems seems probable, it is unclear how less severe

levels of mental distress are related to non-response. It is

also unclear as to what degree mental distress uniquely

contributes to non-response when controlling for potential

confounder variables such as alcohol use, health and

demography, all of which are related to mental distress.

Demographical and health variables related

to non-response

Other traits commonly found to predict non-participation

include smoking [11, 15, 22, 31, 32], high body mass [31,

33], unemployment [10, 16, 31], poor subjective health [11,

31] and health problems [16, 33–36]. It has repeatedly been

found that non-responders are more often male [12, 14, 29,

33, 35–38], young [10, 11, 26, 29, 36] or old [33, 37, 39],

unmarried or divorced [7, 10, 11, 15, 16, 29, 36], live in

urban areas [10] and have a low income [7, 10, 15, 36],

education [7, 16, 29, 36, 39, 40] and socioeconomic status

[26, 31, 35]. Some studies indicate that people in the upper

end of the educational and income range are also somewhat

underrepresented [12, 15, 36]. Using the same dataset as

the present study, it has been found that non-participation

was associated with being male and either young or elderly

[37]. In general, results on demographic variables are rel-

atively reliable since such data are often available from

public registries including all invited subjects.

Aims of the study

The aim of the present study is to investigate to what degree

general population studies are representative with regard to

alcohol use and mental distress. The Nord-Trøndelag Health

Study (HUNT) is suitable for investigating the role of these

variables as predictors of non-response. It contains large

samples with complete demographical registry data, pro-

spective data and kinship data. This permits the examination

of alcohol use and mental distress at the same time, while

controlling for demographics and health-related variables.
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Supplementary analyses of data from family members can

yield some information about those who have never partic-

ipated. For those who have had a participating spouse, the

spouse’s data will be used to predict participation. In addi-

tion, adolescents were asked questions concerning their

parents’ behaviour, and their answers will be used to predict

their mother’s and father’s participation. With categorical

rather than linear predictor variables, non-participation on

both ends of the alcohol use andmental distress scales can be

elucidated.

Methods

Sample and design

From 1984 to 1986 and from 1995 to 1997, all inhabitants

in the Norwegian county of Nord-Trøndelag aged 20 years

or older were invited to participate in the HUNT study.

With each wave, the participants went through a physical

examination and completed two questionnaires. The par-

ticipants then received a letter containing their results, and

if necessary, a referral to a doctor.

Main sample

In the second wave (T2, 1995–1997), 94,188 persons

(average age 48.5 years; 50.2% women) were invited to

take part in the health study, with 65,216 persons (69.2%)

responding to the first questionnaire. The second ques-

tionnaire was not used in the present study.

Drop-out sample

Data from T1 were used to predict non-participation at T2

among persons who responded to both questionnaires at T1

and who were invited at T2. People invited at T2, but not at

T1 were either too young or lived outside the county at that

time. People invited at T1, but not at T2 included those

who in the meantime between T1 and T2 migrated out of

the county or passed away. Thus, except for a relatively

few persons who died during the weeks from the invitation

was prepared to the day of appointment, mortality is not a

cause of non-participation. Of the persons invited at T2,

64,749 (68.7%) had also been invited at T1, out of which

60,079 (92.8%) returned the first questionnaire at T1 and

50,349 (77.8%) completed the second questionnaire at T1.

Of these, 48,334 (96.0%) had valid data after imputation

(see below) and were included in the prediction of partic-

ipation at T2. Of the T2 non-responders eligible for T1

participation, 63% returned the second questionnaire at T1.

Responses at both T1 and T2 from 40,548 persons were

used to calculate test–retest stability of the measures.

Spouse sample

Valid responses from spouses at T2 were used to predict

the invitees’ participation at T2, and cohabitants with

children were included in this sample. A total of 53,835

persons (57.2% of the total sample) invited to T2 had a

spouse who was also invited to participate in the study. Of

the invited spouses, 42,365 (78.7%) participated, of which

40,301 (95.1%) had valid data on all measures after

imputation. Of the non-respondents with an invited spouse,

the spouse participated in 43% of the cases. For the 37,485

couples in which both spouses participated, responses were

used to calculate concordance.

Adolescent sample

At T2, adolescents aged 13 to 19 years old living in the

county were also invited to participate in a similar health

study called YoungHUNT. Out of 9,917 adolescents invi-

ted, 8,984 (90.6%) responded to the questionnaire. As data

were collected during school hours, this sample is thought

to be fairly representative of all adolescents within the

county. Valid responses were used to predict participation

among the adolescents’ parents, with only one child per

parent being included. If a parent had more than one

responding child, the oldest with valid data on exposure to

parental alcohol use was chosen. This resulted in a final

sample of 6,586 mothers and 6,532 fathers with partici-

pating children, of which 6,382 (97%) mothers and 6,346

(97%) fathers were included in for the non-response anal-

yses. In the remaining 3% of the cases, the adolescents had

provided incomplete information.

More on HUNT

Details regarding the methods in the HUNT-1 (T1) [41],

HUNT-2 (T2) [37] and YoungHUNT [42] studies have

been described elsewhere, and are also described at the

HUNT website at http://www.ntnu.no/hunt. The data ana-

lysed for this article were slightly different from the data

analysed by Holmen and colleagues [37], who removed

1,258 persons who died or moved between the time of the

invitation and the health check from the analysis, while the

authors of the present article did not have such information.

Additionally, 724 persons, primarily above 80 years of age,

who were registered as participants in that analysis only

provided blood samples and are not considered participants

in the present study.
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Measures

Demographics

The governmental statistics agency, Statistics Norway,

provided demographic data on sex, age, marital status,

income, education and urbanicity for all persons invited.

For the purposes of this article, age was divided into five

categories. Divorce and separation were recoded into the

same marital status category, while cohabitants with chil-

dren were coded as a separate category. Cohabitants

without children could not be identified through the public

registries. Income was categorised as none, low, medium or

high, while education was ordinally scored into five levels.

People living in municipalities with township status (all

with a population ranging from 10,000 to 20,000) were

coded as living in towns. There are no larger cities in the

county.

Alcohol

The questionnaires included various alcohol measures. T1

included three questions on alcohol use: drinking fre-

quency, whether one had been drunk during the past

2 weeks, and whether one had been drinking too much in

periods of life. These were combined into a summative five

point consumption index [total abstainers (9.9%), no

reported drinking over the past two weeks (42.0%), some

drinking (37.2%), moderate drinking (8.1%) and heavy

drinking (2.9%)]. T2 alcohol consumption was measured

with a self-report on the number of units drunk during the

past two weeks and the number of days drinking in a

month. Together with a question on alcohol abstention, five

groups were formed [total abstainers (11.2%), no drinking

over the past 2 weeks (24.4%), some drinking (46.2%),

moderate drinking (men: 12–21 points on the total of units

and drinking days, women: 8–14 points; 13.8%) and heavy

drinking (4.5%)]. Adolescents participating in Young-

HUNT were asked how often they had seen either of their

parents drunk, with answers ranging from ‘‘never’’ to ‘‘a

few times a week’’. The wording of this question did not

permit distinguishing between fathers and mothers.

Mental distress

Mental distress was measured at T1 with 12 items related

to life satisfaction and mental distress. This measure has

been used by Tambs and Moum [43], who regressed these

items on the Hopkins Symptom Checklist (SCL-25) [44] in

another data material, using regression coefficients to

optimise a weighting of the items in a summative indicator.

The correlation between the indicator and SCL-25 was

0.82, and the theta reliability was 0.83 [43]. T2 included

two indicators of mental distress (Hospital Anxiety and

Depression Scale [45] and CONOR Mental Health Index

[46]), which were combined into a single measure (a =

0.89). Both the T1 and T2 measures were ranked and

divided into the following five percentile categories: low

(25%), average (40%), elevated (25%), high (9%) and very

high (1%) levels of mental distress.

Health-related measures

Number of illnesses and disabilities was used as an indi-

cator of physical health. A checklist at T1 included

mobility impairment, impaired vision, impaired hearing,

bodily impairments, diabetes, myocardial infarction,

angina pectoris, stroke and cerebral haemorrhage. At T2,

the checklist was expanded with epilepsy, cancer and

‘‘other prolonged illness’’. The respondents were catego-

rised as having none, one, or two or more illnesses or

disabilities, whereas the use of health services was mea-

sured at T1 with questions on whether the respondent had

been to a doctor during the past 12 months. Subjective

health was measured at T1 and T2 with a single item

(‘‘How is your health at the moment?’’), with four response

categories ranging from ‘‘poor’’ to ‘‘very good’’.

Lifestyle-related measures

Body mass index (BMI) was calculated from height and

weight measured at the health check at T1 and T2, and was

categorised into three groups: normal weight (BMI\ 25,

including 1.2% with BMI\ 18.5), overweight (25\BMI

\ 30) and obese (BMI[ 30). At T1 and T2, adults were

asked whether they were smoking on a daily basis, while

adolescents were asked whether their mother and/or their

father were smoking at home. Employment status was

reported by target persons participating in T1, with four

possible answers: working full time, working part time,

working at home and not working. Adolescents were asked

whether their parents were separated and, if so, with whom

they were living.

Missing data

In order to avoid excluding persons with a certain pro-

portion of missing data from the analyses, missing data

were imputed instrument by instrument, using the maxi-

mum likelihood procedure in PASW Statistics 17.0 (for-

merly known as SPSS) if no more than 75% of the values

were missing for the instrument. For the T1 alcohol mea-

sure, 1.1% of all item scores used were imputed, and 2.6%

of the values used for the T1 mental distress measure were

imputed. A total of 894 (1.8%) persons did not have

enough valid items for the alcohol measure to be
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calculated, while 515 (1.0%) were left with missing

instrument scores on mental distress. For the spouses at T2,

3.0% of the values used to calculate the alcohol measure

and 4.1% of the items in the mental distress measure were

imputed, with 1,424 (3.3%) and 812 (1.9%) being left with

missing instrument scores, respectively. There were no

missing data on demographical variables and no imputation

was done on adolescent data, as only single item measures

were used.

Statistical analyses

Participation is defined as returning the first questionnaire

in HUNT-2. The predictors for non-response to this ques-

tionnaire were analysed using binary logistic regression.

Four such analyses were performed, one for registry-based

demography and one for each of the questionnaires com-

pleted by the target person at T1, their spouses at T2 and

their adolescent offspring at T2. It is not meaningful to

combine data from all sources to predict participation since

the group with complete data would only cover a fraction

of the variance in willingness to participate. By regressing

participation on one variable at a time, crude odds ratios for

participation were obtained. Adjusted odds ratios were

obtained by entering all predictor variables from a ques-

tionnaire together with demography in the same step.

Analysis 1: demography

First, complete demographic data from public population

registries were used to predict non-participation for

everyone invited at T2.

Analysis 2: drop-out from T1 to T2

Second, prospective questionnaire answers from T1 were

used to predict non-response at T2. Non-response was

predicted from alcohol use, mental distress, subjective

health, physical health, use of health services, body mass

index, smoking habits and employment. The degree of

stability of participation for a person from T1 to T2 was

assessed using logistic regression and tetrachoric correla-

tions. The stability of other variables was calculated using

Pearson and polychoric correlations.

Analysis 3: spouses

Third, the spouses’ answers at T2 were used to predict

participation at T2 for everyone invited to T2 who had a

participating spouse. For variables that are highly corre-

lated between family members, self-reported family data

can be used as proxies to the invited person [18]. Non-

response was predicted from the spouses’ alcohol use,

mental distress, smoking habits and physical health. To

avoid statistical dependency between the observations, the

analyses were run separately for husbands and wives. The

degree of dependence of participation between partners

was calculated using logistic regression and tetrachoric

correlation. Spousal resemblance for other variables was

calculated using Pearson and polychoric correlations.

Analysis 4: adolescent children

Finally, the answers of adolescent offspring reporting

directly on their parents’ display of alcohol use, smoking or

living situation were used to predict non-response among

invited parents. The analyses were run separately for

mothers and fathers.

Interaction effects

All potential two-way interaction effects involving alcohol

use or mental health were tested. The interaction terms

were entered one at a time, together with the other covar-

iates. To limit the family-wise error rate, a was set at 0.01

for the interaction effects.

Software

PASW Statistics 17.0 by SPSS Inc. was used for all anal-

yses, except for polychoric and tetrachoric correlations,

which were calculated using Polycorr 1.1 [47].

Ethics

The data matching between times of measurement and

family members was carried out by Statistics Norway using

personal birth identity numbers assigned to every Norwe-

gian citizen. Before the data were returned to the

researchers, the identity number was deleted, thus pre-

venting identification of the participants. The Norwegian

Data Inspectorate and the Regional Ethics Committee

(REC) have approved the HUNT study, and REC approved

the present non-response study. Participants gave their

written informed consent.

Results

Analysis 1: demographics

The probability of non-response at T2 for everyone invited

was regressed on sex, age, marital status, income, educa-

tion and urbanicity in a logistic model, with the results

shown in Table 1. High odds ratios (OR) show a high

likelihood of non-response.
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Men were more likely than women to be non-partici-

pants and this association was stronger when other demo-

graphic variables were controlled. The age of the invitees

spanned from 19 to 101 years, and was curvilinearly

associated with non-response rates. The probability of non-

response was highest among people in their 20s and

dropped significantly between each age group until the age

of 60–74 years. Among the elderly, non-response increased

again, and crude and adjusted results revealed the same

pattern. When compared to married persons, individuals

within all other marital status groups were more likely to be

non-responders. Adjusted results showed that those who

had never married or were divorced were equally unlikely

to respond. Cohabitants with children were more likely to

be non-responders than married persons. Income was also

related to participation. Adjusted probabilities had a

reverse J-shape, with the highest probability of non-

response in the no income group and the lowest probability

of non-response in the medium income group. Education

was also non-linearly associated with likelihood of partic-

ipation. Adjusted risk of non-response decreased from the

lowest educational group to the second highest and then

increased. Unadjusted results showed that people in the

highest educational group were most likely to be non-

responders, while the least educated had the highest non-

response after adjusting for the other variables. Urbanicity

affected participation, with people living in towns being

more likely to not respond than those living outside towns.

Analysis 2: drop-out from T1 to T2

Among those invited to both surveys, subjects responding

to both questionnaires at T1 were less likely to not respond

at T2, with an odds ratio of 0.37 (CI 0.36–0.39), which

corresponds to a tetrachoric correlation of 0.34 (CI

0.32–0.35). Results from the prediction of non-response at

T2 by questionnaire data from T1 are shown in Table 2.

Adjusted OR are adjusted for demographics and the

remaining T1 variables.

Although two different measures were used, the stability

of alcohol consumption between T1 and T2 was strong,

with Pearson r = 0.50 and polychoric r = 0.66. There was

a curvilinear association between alcohol use at T1 and

response at T2, with abstainers being the most likely to

drop out. People with a medium or high consumption also

had an elevated risk of dropping out, while people with a

low consumption were significantly less likely to drop out

than do people with no consumption. The unadjusted non-

response rate at T2 was 16.1% among persons consuming

small amounts of alcohol at T1, compared to 27.9% among

abstainers and 22.9% among heavy drinkers. When these

results were adjusted for demographics and the other

variables in this analysis, the same pattern remained, albeit

at a somewhat reduced magnitude. Nonetheless, both

extremes still predicted non-response compared to low

consumption.

The categorised measures of mental distress showed a

lower correlation between T1 and T2 than did alcohol

consumption, with Pearson r = 0.44 and polychoric

r = 0.49. Unadjusted, mental distress at T1 was curvilin-

early associated with non-response at T2, and people with

very high levels of mental distress were most likely to drop

out. People with moderate levels of mental distress were a

little less likely to drop out than do people with the lowest

Table 1 Demographical predictors of non-response among people

invited at T2

Variables n ORcrude ORadj. 95% CIadj.

Sex

Female 47,311 1 1 Ref.

Male 46,877 1.46 1.61 1.56–1.67

p for trend \.001 \.001

Age (years)

20–29 18,189 1 1 Ref.

30–44 25,817 0.39 0.55 0.52–0.58

45–59 22,699 0.24 0.32 0.30–0.34

60-74 16,255 0.19 0.15 0.14–0.16

Over 75 11,228 0.68 0.41 0.38–0.44

p for trend \.001 \.001

Marital status

Married 49,288 1 1 Ref.

Never married 23,303 3.69 2.03 1.95–2.13

Widow 8,686 2.10 1.63 1.53–1.73

Divorced or separated 6,135 1.98 2.03 1.92–2.16

Cohabitants w/children 6,776 2.01 1.41 1.32–1.50

p for trend \.001 \.001

Income

None 26,129 1 1 Ref.

Low 20,425 1.05 0.64 0.60–0.67

Medium 34,024 0.64 0.47 0.45–0.50

High 13,610 0.69 0.56 0.52–0.60

p for trend \.001 \.001

Education

Primary 25,342 1 1 Ref.

Secondary, lower 23,749 0.71 0.69 0.66–0.72

Secondary, higher 34,178 0.99 0.59 0.56–0.62

Higher, short 8,283 0.90 0.58 0.55–0.62

Higher, long 2,645 1.19 0.86 0.78–0.94

p for trend \.001 \.001

Urbanicity

Rural 34,068 1 1 Ref.

Town 60,120 1.11 1.12 1.09–1.16

p for trend \.001 \.001

Crude and adjusted odds ratios
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scores. When controlling for demographics and the other

variables in this analysis, the strength of the associations

was strongly reduced.

Subjective health was fairly stable between T1 and T2,

with correlations of Pearson r = 0.46 and polychoric

r = 0.57. Persons who rated their health as ‘‘bad’’ were

most likely to drop out. Adjusted results also pointed to

an increased probability of drop-out among those with

‘‘very good’’ subjective health compared to those with

‘‘good’’. The stability of smoking between T1 and T2 for

responders was Pearson r = 0.70 and tetrachoric r =

0.91. Corresponding correlation for body mass index was

Pearson r = 0.83, for physical illness Pearson r = 0.28

and polychoric r = 0.43 and for employment polychoric

r = 0.55. Smokers, overweight and obese persons, per-

sons with poor physical health, persons who did not use

health services, and unemployed persons were less likely

to participate.

The only statistically significant interaction effect at

a = 0.01 level was between alcohol use and employment

status (Wald = 28.34, p = .005). Logistic regression

stratified by employment showed that the probability of

drop-out among abstainers varied between employment

groups, and was higher in the group who worked part time

(OR = 1.63, CI 1.30–2.03), at home (OR = 1.37, CI

1.14–1.64), and among the unemployed (OR = 1.39, CI

1.23–1.56) than among those with a full-time job

(OR = 1.15, CI 0.95–1.38) when compared to people with

no consumption within each employment group. No sta-

tistically significant interactions were found between

alcohol use or mental distress and any of the other vari-

ables. The p value for the interaction between alcohol use

and mental distress was 0.201.

Analysis 3: spouse data

The odds ratio for not responding at T2 if the spouse

responded at T2 was 0.09 (95% CI 0.08–0.09), corre-

sponding to a tetrachoric correlation of 0.70. The odds

ratios for non-participation among persons with valid

spousal data from T2 are shown in Table 3.

The interspousal correlation for alcohol consumption

was Pearson r = 0.58 and polychoric r = 64. The crude

association between response and the spouse’s alcohol

consumption fell short of significance for both men and

women. When mental distress, smoking, illness and

demographics were added to the analyses, this association

became significant for men, i.e. the male response could be

predicted from their wives’ alcohol consumption level.

Men whose wives consumed some alcohol were less likely

to be non-responders.

Table 2 Answers at T1 as predictors for non-response at T2, among

T1 responders re-invited at T2

Variables n ORcrude ORadj 95% CIadj.

Alcohol consumption, T1

Abstainer 4,782 1.64 1.41 1.30–1.52

No 20,285 1 1 Ref.

Some 17,959 0.83 0.96 0.90–1.02

Medium 3,900 1.16 1.10 1.00–1.21

High 1,408 1.27 1.13 0.98–1.30

p for trend \.001 \.001

Mental distress, T1

Low 12,126 1 1 Ref.

Average 19,417 0.92 0.94 0.88–1.00

Elevated 12,034 0.97 0.94 0.88–1.01

High 4,285 1.24 1.04 0.94–1.15

Very high 472 1.84 1.21 0.96–1.51

p for trend \.001 .018

Subjective health, T1

Very good 8,040 1 1 Ref.

Good 29,712 0.99 0.90 0.84–0.97

Not so good 10,009 1.41 0.93 0.84–1.02

Bad 573 2.31 1.17 0.95–1.45

p for trend \.001 .002

Smoking, T1

No 31,710 1 1 Ref.

Yes 16,624 1.29 1.59 1.51–1.68

p for trend \.001 \.001

Illnesses and disabilities, T1

None 34,084 1 1 Ref.

One 10,795 1.37 0.99 0.92–1.05

More than one 3,455 2.29 1.15 1.04–1.27

p for trend \.001 .004

Body mass, T1

Normal 26,479 1 1 Ref.

Overweight 17,067 1.20 1.10 1.04–1.16

Obese 4,788 1.77 1.47 1.36–1.60

p for trend \.001 \.001

Use of health services, T1

Yes 36,630 1 1 Ref.

No 11,704 1.17 1.17 1.11–1.24

p for trend \.001 \.001

Employment, T1

Full time 22,964 1 1 Ref.

Part time 9,549 0.74 0.92 0.84–1.00

At home 6,428 1.22 1.24 1.13–1.36

No 9,393 2.82 1.56 1.44–1.69

p for trend \.001 \.001

Adjusted results are adjusted for demographics and the remaining T1

variables
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Mental distress correlated Pearson r = 0.23 and poly-

choric r = 0.27 between spouses. Poor mental health in the

spouse predicted a lower probability of response for

women, i.e. if a man reported poor mental health it was

then more likely that his wife did not participate. The crude

and adjusted results were approximately the same, and a

similar tendency was found among men, although it was

not significant.

Smoking correlated Pearson r = 0.32 or tetrachoric

r = 0.51 between spouses. Having a smoking spouse was

associated with an increased probability of non-response,

both for men and for women, with approximately the same

estimates at a crude level when all the other variables were

controlled. The correlation between spouses for physical

illness or disability was Pearson r = 0.16 and tetrachoric

r = 0.28. Men and women who had an ill or disabled

spouse were less likely to be non-responders to the health

survey than those who did not.

None of the potential interaction effects between alcohol

use or mental distress and any of the other variables in the

analysis or the invitee’s demography was significant. The

p value for the interaction between alcohol use and mental

distress was 0.437 for female target persons and 0.921 for

male target persons.

Analysis 4: adolescent children

The results of a logistic regression of data from children

reporting on parental display of alcohol use, housing situ-

ation and smoking are presented in Table 4, crude and

controlled for demographics.

Crude results showed that child report of having seen ones

parents drunk was a significant predictor of bothmaternal and

paternal response. A cross-tabulation revealed that non-

response rates were lowest among those parents whose chil-

dren reported that they had never seen themdrunk.Within this

group, 14.1% of invited mothers and 21.7% of invited fathers

did not respond.Mothers and fathers of childrenwho reported

that they had seen their parents drunk several times aweek had

non-response rates of 22.2 and 34.5%, respectively. All

groups had a significantly higher probability of non-response

than the reference groups who had never seen their parents

drunk. The odds ratio of non-response for each group was

rising with an increasing frequency of seeing their parents

Table 3 Spouse answers at T2 as predictors for non-response at T2, among invitees with participating spouses

Variables Women (invitee, male spouse) Men (invitee, female spouse)

n ORcrude ORadj. 95% CIadj. n ORcrude ORadj. 95% CIadj.

Alcohol, spouse

Abstainer 1,518 0.99 1.00 0.80–1.24 2,997 0.86 1.00 0.87–1.14

No 3,698 1 1 Ref. 6,109 1 1 Ref.

Some 10,369 0.85 0.87 0.75–1.01 8,239 0.95 0.86 0.78–0.94

Medium 2,840 1.02 1.03 0.85–1.24 2,709 0.97 0.89 0.78–1.02

High 946 1.00 1.02 0.78–1.34 849 0.91 0.91 0.74–1.13

p for trend .058 .108 .184 .021

Mental distress, spouse

Low 5,100 1 1 Ref. 5,282 1 1 Ref.

Average 8,165 1.10 1.11 0.97–1.27 8,239 0.90 0.92 0.83–1.01

Elevated 4,491 1.15 1.18 1.01–1.38 5,032 0.96 1.01 0.91–1.13

High 1,495 1.56 1.57 1.29–1.93 2,104 1.01 1.06 0.92–1.22

Very high 147 1.42 1.42 0.80–2.51 246 1.14 1.22 0.86–1.74

p for trend \.001 \.001 .149 .081

Smoking, spouse

No 14,370 1 1 Ref. 14,940 1 1 Ref.

Yes 5,028 1.30 1.30 1.15–1.46 5,963 1.37 1.31 1.20–1.43

p for trend \.001 \.001 \.001 \.001

Illnesses and disabilities, spouse

None 14,240 1 1 Ref. 16,622 1 1 Ref.

One 3,153 0.81 0.79 0.67–0.93 3,020 0.79 0.87 0.77–0.98

Two or more 2,005 0.91 0.84 0.69–1.03 1,261 0.72 0.81 0.67–0.98

p for trend .025 .010 \.001 .015

Crude results and results adjusted for demographics and the other variables in the table
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drunk. When also controlling for living situation, parental

smoking and demographics, reports of having seen one’s

parents drunk were not a significant predictor of their non-

participation, though there were tendencies in that direction.

Housing was related to non-response. Parents who did

not live together were significantly less likely to participate

than parents living together, with non-custodial parents

seeming to have the lowest response rates. When control-

ling for other variables, the association became weaker,

although all groups still had a higher probability of non-

response than couples, with the exception of single parent

fathers. Mothers and fathers who were smokers, as reported

by their adolescent children, were significantly less likely

to participate, both judging from crude and adjusted results.

Child report of parental smoking was a reliable measure

since they corresponded with self-report among parents

who participated in 93% of the cases. Full consistency

should not be expected because the wording was different.

No statistically significant interaction effects were found

between parental displays of alcohol use and any of the

other variables in the analysis.

Discussion

Alcohol use

Heavy drinkers were underrepresented compared to people

with low consumption, which replicated previous studies

[9–15]. An association between parental response and

display of alcohol use reported independently by adoles-

cent children supports this finding. In addition, people who

defined themselves as abstainers were considerably more

likely to drop out than low consumers. Thus, this study

confirms the suspicion that abstainers are also underrep-

resented [2, 4, 7, 21, 22]. We were able to find non-

response on both ends of the scale because alcohol use was

analysed with several categories instead of linearly or

dichotomously. As in previous research, the effect of

alcohol use on participation appears to be modest. Using

spousal consumption as an approximation to the invitee’s

consumption yielded unclear results, but also indicated

curvilinearity. As the associations were weakened when

controlling for other variables, alcohol use is probably not

a major cause of non-response.

It has been suggested that heavy drinkers may be

underrepresented because they are difficult to reach (wrong

address, not at home, etc.) [2, 4].That some people avoid

alcohol specifically as a topic [4] could not be the reason

here, as HUNT was not presented as an alcohol study. Both

abstention and heavy drinking are deviations from social

norms and could be associated with personal characteristics

that influence the willingness and opportunity to partici-

pate. For instance, people labelling themselves as being

total abstainers in comparison to people who usually do not

drink have higher symptom scores for anxiety and

depression [48], smaller social networks [49] and are more

religious [50]. Among abstainers, there could also be some

Table 4 Adolescent children’s answers at T2 as predictors for participation at T2 among parents with participating children

Variables Mothers Fathers

n ORcrude ORadj. 95% CIadj. n ORcrude ORadj. 95% CIadj.

Seen parents drunk

Never 2,340 1 1 Ref. 2,162 1 1 Ref.

A few times 2,567 1.25 1.12 0.95–1.32 2,376 1.17 1.06 0.91–1.22

A few times a year 1,465 1.36 1.18 0.98–1.42 1,378 1.32 1.18 1.00–1.39

A few times a month 373 1.69 1.28 0.96–1.71 345 1.73 1.30 1.00–1.68

A few times a week 87 1.73 1.23 0.72–2.11 85 1.89 1.22 0.75–1.97

p for trend \.001 .309 \.001 .159

Housing

Parents living together 5,467 1 1 Ref. 5,371 1 1 Ref.

Living with mother 994 2.20 1.38 1.07–1.79 552 2.50 1.73 1.33–2.26

Living with father 147 2.71 1.83 1.19–2.79 237 1.70 1.14 0.80–1.63

Other 224 1.70 1.19 0.82–1.73 186 2.41 1.66 1.16–2.38

p for trend \.001 .018 \.001 \.001

Smoking

No 4,161 1 1 Ref. 4,409 1 1 Ref.

Yes 2,671 1.85 1.48 1.29–1.70 1,937 1.70 1.61 1.42–1.83

p for trend \.001 \.001 \.001 \.001

Adjusted results are adjusted for demographics and the other variables in the table
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sick quitters, who are more similar to heavy drinkers.

A lack of interest in obtaining a health check or in research

could be a reason for non-response, and neither heavy

drinking nor abstention indicates a special interest in

health. People who feel like outsiders may also be less

motivated to contribute to research as predicted by social

exchange theory [51].

Mental distress

High levels of mental distress predicted non-response, and

this association was greatly reduced when controlling for

other variables. Both findings are in line with previous

research [14, 16, 26, 27, 29]. A large sample such as this

was needed in order to reach statistical significance. The

inclusion of a ‘‘very high’’ mental distress group might

have made the results clearer. There was an unforeseen

tendency for people with below-average mental distress not

to respond, compared to people with average mental dis-

tress. Mental health problems in participating husbands

also predicted non-response among women.

Increased rates of non-response among mentally dis-

tressed people may reflect difficulties in locating them,

that they do not have a surplus of energy to participate,

social anxiety, or that they are not interested in their

health or in contributing to research for whatever reason.

One may speculate that the slight tendency for clearly

mentally healthy people not to respond is caused by a lack

of worrying, and therefore a lack of interest in their own

health. As mental distress was only weakly correlated

between partners, spouses cannot be seen as an approxi-

mation to the invitee in this regard. Since women’s

participation can nevertheless be predicted from their

husband’s level of mental distress, it is likely that some

other factors related to the husband, family or resource

situation affects the wives of the mentally distressed, for

example the burden of care.

Demography and health

Results on demographics and health-related variables are

generally in agreement with previous research. It is inter-

esting to note that the highest participation was in the

groups, which scored the second highest on the indicators

of socioeconomic status (income and education). Smoking

was a stable predictor for non-participation across all

analyses. The other health-related variables, physical

health, subjective health, use of health services and body

mass were all independently associated with response.

Slightly different results from previous research may be

due to various methodologies such as the categorisation of

all variables and sample size or because surveys actually

have different patterns of non-response. As the HUNT

study was introduced to the participants as a health study,

which offered a health check, one would expect partici-

pation to be associated with an interest in health, as our

results show.

The moderate correlation between participation in T1

and T2 indicates that there is a good chance of re-recruiting

participants lost between waves.

Strengths and weaknesses

In both the drop-out and partner analyses, persons who

never participated and couples in which none of the

spouses participated could not be analysed. Double non-

response may indicate a narrowing of variance in willing-

ness to participate, thus implying that estimates from these

two analyses may be somewhat downwardly biased. This

could be particularly noticeable in the spouse analysis, in

which spouse participation is highly interdependent. That

analysis also provided the least clear-cut results. Drinking

and mental distress appear to be somewhat more wide-

spread among drop-outs and probably even more so among

persons who never participated. In another Norwegian

study [19] only 18% of people who received a pension for

substance use related diagnoses participated. It is, however,

unclear to what extent double non-response attenuated the

effect sizes. Those receiving a disability pension only

represent the most extreme cases, and also, many of those

people may be abusing other substances than alcohol.

The analysis of demographic data from registries as well

as data from the adolescent study stays clear of the problem

with double non-responders. Only a fraction of the invitees

were represented as parents in the adolescent sample, but

for those with children aged 13–19 this sample is quite

complete, with a 91% response rate. It was not possible,

however, to distinguish whether the adolescents had seen

their mother or father drunk, which may be a limitation to

the study and probably attenuate the predictive power of

this variable for the individual participation of each of the

parents.

The high partner correlation for participation in this

study may partly reflect that persons from the same

households were invited to come to the site of the health

examination at the same time. Because of this, using

information about partners as proxies to information about

the target person turned out to be problematic. Perhaps a

lower partner correlation should be expected for purely

postal questionnaire studies.

As the data are self-reported, misclassification could

occur, thereby leading to an underestimation of the asso-

ciations with non-response. For alcohol use, underreporting

occurs [52], but as the alcohol measures are highly corre-

lated between T1 and T2 and between spouses, misclassi-

fication is either modest or consistent. Misclassification
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could underestimate effect sizes more among heavy

drinkers than among abstainers, as abstention is a more

easily defined and measured endpoint.

The results may be more generalisable to similar health

studies than to postal surveys, as the participants had to

travel to an examination site and spend more time than if

they were only to answer a questionnaire, and they may

have been motivated by receiving the health check. Even

so, as the results for most variables replicated research on

non-response in different types of studies, it may also

be that the same variables predict participation across

methods.

Implications and conclusion

Although each single odds ratio for non-participation pri-

marily takes moderate values, combinations of elevated

risk, calculated as products of two or more odds ratios, may

yield a very high risk of non-response. For example,

mentally distressed, young, single males will be severely

underrepresented in a study such as HUNT and should be

studied otherwise.

It seems like people who report alcohol and mental

distress problems are less likely to respond to a health

survey such as HUNT, though only moderately, and this

association is rather weak when controlling for other

variables. It is worth noting that abstainers are the alcohol

consumption group with the highest attrition, and that there

is a considerable difference between this group and the no

consumption group. The large sample size provided good

estimates of associations between response and other

variables. The demographic data are particularly reliable.

The underrepresentation of specific groups is important

to consider when interpreting future and previous research

in HUNT, other general population-based health studies,

and questionnaire studies in general. Results on alcohol

consumption and mental health may be affected by non-

response. Nevertheless, the selective non-response rates

observed in this study are of a modest magnitude, which

makes us believe that these kinds of studies can be suitable

for investigating risk and protective factors in relation to

causes or consequences of alcohol use and mental distress,

or at the very least, that the HUNT study is suitable for

such purposes. Still, estimates of prevalence or incidence

may be somewhat biased.

Acknowledgments Nord-Trøndelag Health Study (The HUNT

Study) is a collaboration between HUNT Research Centre (Faculty of

Medicine, Norwegian University of Science and Technology NTNU),

Nord-Trøndelag County Council and The Norwegian Institute of

Public Health. This work was supported by grants from The Research

Council of Norway (project number 190519), and forms part of a

doctoral thesis to be submitted to the Department of Psychology,

University of Oslo.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.

References

1. Miller RB, Wright DW (1995) Detecting and correcting attrition

bias in longitudinal family research. J Marriage Fam 57:921–929

2. Caetano R (2001) Non-response in alcohol and drug surveys: a

research topic in need of further attention. Addiction 96:

1541–1545

3. der Wiel AB, van EE, de Craen AJ, Gussekloo J, Lagaay AM,

Knook DL, Westendorp RG (2002) A high response is not

essential to prevent selection bias: results from the Leiden

85-plus study. J Clin Epidemiol 55:1119–1125

4. Lahaut VM, Jansen HA, van de Mheen D, Garretsen HF (2002)

Non-response bias in a sample survey on alcohol consumption.

Alcohol Alcohol 37:256–260

5. Lahaut VM, Jansen HA, van de Mheen D, Garretsen HF, Ver-

durmen JE, van DA (2003) Estimating non-response bias in a

survey on alcohol consumption: comparison of response waves.

Alcohol Alcohol 38:128–134

6. Lemmens PH, Tan ES, Knibbe RA (1988) Bias due to non-

response in a Dutch survey on alcohol consumption. Br J Addict

83:1069–1077

7. Zhao J, Stockwell T, Macdonald S (2009) Non-response bias in

alcohol and drug population surveys. Drug Alcohol Rev 28:

648–657

8. Lin IF, Schaeffer NC (1995) Using survey participants to esti-

mate the impact of nonparticipation. Public Opin Quart 59:

236–258

9. Buckner JD, Schmidt NB, Lang AR, Small JW, Schlauch RC,

Lewinsohn PM (2008) Specificity of social anxiety disorder as a

risk factor for alcohol and cannabis dependence. J Psychiatr Res

42:230–239

10. de Graaf R, Bijl RV, Smit F, Ravelli A, Vollebergh WA (2000)

Psychiatric and sociodemographic predictors of attrition in a

longitudinal study: The Netherlands Mental Health Survey and

Incidence Study (NEMESIS). Am J Epidemiol 152:1039–1047

11. Goldberg M, Chastang JF, Zins M, Niedhammer I, Leclerc A

(2006) Health problems were the strongest predictors of attrition

during follow-up of the GAZEL cohort. J Clin Epidemiol 59:

1213–1221

12. Heath AC, Howells W, Kirk KM, Madden PA, Bucholz KK,

Nelson EC, Slutske WS, Statham DJ, Martin NG (2001) Pre-

dictors of non-response to a questionnaire survey of a volunteer

twin panel: findings from the Australian 1989 twin cohort. Twin

Res 4:73–80

13. Nomamiukor N, Brown ES (2009) Attrition factors in clinical

trials of comorbid bipolar and substance-related disorders.

J Affect Disord 112:284–288

14. Tambs K, Ronning T, Prescott CA, Kendler KS, Reichborn-

Kjennerud T, Torgersen S, Harris JR (2009) The Norwegian

Institute of Public Health twin study of mental health: examining

recruitment and attrition bias. Twin Res Hum Genet 12:158–168

15. Thygesen LC, Johansen C, Keiding N, Giovannucci E, Gronbaek

M (2008) Effects of sample attrition in a longitudinal study of

the association between alcohol intake and all-cause mortality.

Addiction 103:1149–1159

16. Korkeila K, Suominen S, Ahvenainen J, Ojanlatva A, Rautava P,

Helenius H, Koskenvuo M (2001) Non-response and related

Soc Psychiatry Psychiatr Epidemiol (2012) 47:805–816 815

123



factors in a nation-wide health survey. Eur J Epidemiol 17:

991–999

17. Kypri K, Stephenson S, Langley J (2004) Assessment of nonre-

sponse bias in an internet survey of alcohol use. Alcohol Clin Exp

Res 28:630–634

18. Vink JM, Willemsen G, Stubbe JH, Middeldorp CM, Ligthart RS,

Baas KD, Dirkzwager HJ, de Geus EJ, Boomsma DI (2004)

Estimating non-response bias in family studies: application to

mental health and lifestyle. Eur J Epidemiol 19:623–630

19. Knudsen AK, Hotopf M, Skogen JC, Overland S, Mykletun A

(2010) The health status of nonparticipants in a population-based

health study: the Hordaland health study. Am J Epidemiol 172:

1306–1314

20. Bergman P, Ahlberg G, Forsell Y, Lundberg I (2010) Non-par-

ticipation in the second wave of the PART study on mental

disorder and its effects on risk estimates. Int J Soc Psychiatry

56:119–132

21. Cranford JA, McCabe SE, Boyd CJ, Slayden J, Reed MB, Ket-

chie JM, Lange JE, Scott MS (2008) Reasons for nonresponse in

a web-based survey of alcohol involvement among first-year

college students. Addict Behav 33:206–210

22. Hill A, Roberts J, Ewings P, Gunnell D (1997) Non-response bias

in a lifestyle survey. J Public Health Med 19:203–207

23. Gmel G (2000) The effect of mode of data collection and of non-

response on reported alcohol consumption: a split-sample study

in Switzerland. Addiction 95:123–134

24. Greenfield TK, Midanik LT, Rogers JD (2000) Effects of tele-

phone versus face-to-face interview modes on reports of alcohol

consumption. Addiction 95:277–284

25. Haapea M, Miettunen J, Veijola J, Lauronen E, Tanskanen P,

Isohanni M (2007) Non-participation may bias the results of a

psychiatric survey: an analysis from the survey including mag-

netic resonance imaging within the Northern Finland 1966 Birth

Cohort. Soc Psychiatry Psychiatr Epidemiol 42:403–409

26. Batty GD, Gale CR (2009) Impact of resurvey non-response on

the associations between baseline risk factors and cardiovascular

disease mortality: prospective cohort study. J Epidemiol Com-

munity Health 63:952–955

27. Eaton WW, Anthony JC, Tepper S, Dryman A (1992) Psycho-

pathology and attrition in the epidemiologic catchment area

surveys. Am J Epidemiol 135:1051–1059

28. Etter JF, Perneger TV (1997) Analysis of non-response bias in a

mailed health survey. J Clin Epidemiol 50:1123–1128

29. Lundberg I, Damstrom TK, Hallstrom T, Forsell Y (2005)

Determinants of non-participation, and the effects of non-partic-

ipation on potential cause-effect relationships, in the PART study

on mental disorders. Soc Psychiatry Psychiatr Epidemiol 40:

475–483

30. Furmark T, Tillfors M, Everz P, Marteinsdottir I, Gefvert O,

Fredrikson M (1999) Social phobia in the general population:

prevalence and sociodemographic profile. Soc Psychiatry Psy-

chiatr Epidemiol 34:416–424

31. van Loon AJ, Tijhuis M, Picavet HS, Surtees PG, Ormel J (2003)

Survey non-response in the Netherlands: effects on prevalence

estimates and associations. Ann Epidemiol 13:105–110

32. Wall M, Teeland L (2004) Non-participants in a preventive health

examination for cardiovascular disease: characteristics, reasons

for non-participation, and willingness to participate in the future.

Scand J Prim Health Care 22:248–251

33. Bjerkeset O, Romundstad P, Evans J, Gunnell D (2008) Associ-

ation of adult body mass index and height with anxiety, depres-

sion, and suicide in the general population: the HUNT study. Am

J Epidemiol 167:193–202

34. Chatfield MD, Brayne CE, Matthews FE (2005) A systematic

literature review of attrition between waves in longitudinal

studies in the elderly shows a consistent pattern of dropout

between differing studies. J Clin Epidemiol 58:13–19

35. Martikainen P, Laaksonen M, Piha K, Lallukka T (2007) Does

survey non-response bias the association between occupational

social class and health? Scand J Public Health 35:212–215

36. Sogaard AJ, Selmer R, Bjertness E, Thelle D (2004) The Oslo

Health Study: the impact of self-selection in a large, population-

based survey. Int J Equity Health 3:3

37. Holmen J, Midthjell K, Kruger O, Langhammer A, Holmen TL,

Bratberg GH, Vatten L, Lund-Larsen PG (2003) The Nord-

Trøndelag Health Study 1995–97 (HUNT 2): Objectives, con-

tents, methods and participation. Nor Epidemiol 13:19–32

38. Hara M, Sasaki S, Sobue T, Yamamoto S, Tsugane S (2002)

Comparison of cause-specific mortality between respondents and

nonrespondents in a population-based prospective study: ten-year

follow-up of JPHC Study Cohort I. Japan Public Health Center.

J Clin Epidemiol 55:150–156

39. Stranges S, Notaro J, Freudenheim JL, Calogero RM, Muti P,

Farinaro E, Russell M, Nochajski TH, Trevisan M (2006) Alcohol

drinking pattern and subjective health in a population-based

study. Addiction 101:1265–1276

40. Pettersson C, Linden-Bostrom M, Eriksson C (2009) Reasons for

non-participation in a parental program concerning underage

drinking: a mixed-method study. BMC Public Health 9:478

41. Holmen J, Midthjell K, Bjartveit K, Gjort.P.F, Lund-Larsen PG,

Moum T, Næss S, Waaler HT (1990) The Nord-Trøndelag Health

Survey 1984-86. Purpose, background and methods. Participa-

tion, non-participation and frequency distributions. Helsetjene-

steforskning, Verdal

42. Holmen TL (2000) Smoking and health in adolescence. disser-

tation, Norwegian University of Science and Technology,

Trondheim

43. Tambs K, Moum T (1993) Low genetic effect and age-specific

family effect for symptoms of anxiety and depression in nuclear

families, halfsibs and twins. J Affect Disord 27:183–195

44. Derogatis LR, Lipman RS, Rickels K, Uhlenhuth EH, Covi L

(1974) The Hopkins Symptom Checklist (HSCL): a self-report

symptom inventory. Behav Sci 19:1–15

45. Zigmond AS, Snaith RP (1983) The hospital anxiety and

depression scale. Acta Psychiatr Scand 67:361–370

46. Søgaard AJ, Bjelland I, Tell GS, Røysamb E (2003) A compar-

ison of the CONOR Mental Health Index to the HSCL-10 and

HADS. Measuring mental health status in The Oslo Health Study

and the Nord-Trøndelag Health Study. Nor Epidemiol 13:

279–284

47. Uebersax JS (2007) User Guide for POLYCORR 1.1. Statistical

methods for rater agreement web site. http://john-uebersax.com/

stat/xpc.htm. Accessed 05 April 2011

48. Skogen JC, Harvey SB, Henderson M, Stordal E, Mykletun A

(2009) Anxiety and depression among abstainers and low-level

alcohol consumers. The Nord-Trøndelag Health Study. Addiction

104:1519–1529

49. Graham K (1998) Alcohol abstention among older adults: Rea-

sons for abstaining and characteristics of abstainers. Addiction

Res 6:473–487

50. Michalak L, Trocki K, Bond J (2007) Religion and alcohol in the
US National Alcohol Survey: how important is religion for

abstention and drinking? Drug Alcohol Depend 87:268–280

51. Dillman DA (2000) Mail and Internet surveys: the Tailored

Design Method. Wiley, New York

52. Lahaut VMHCJ, Jansen HAM, van de Mheen D, Garretsen HFL

(2003) Comparison of two formats of the weekly recall and

quantity frequency measures. Journal Subst Use 8:164–169

816 Soc Psychiatry Psychiatr Epidemiol (2012) 47:805–816

123



�


��������8�
8��<��	����28��
�����8��<V%���#���8��]�
��#���28�W()**X8�"���	������������!���

�	����������	�����������R!����	���	�������	��������!�����	F����!��������������&�
���!�%8�

����	����������
�������H)D8����F*)8**JD^*@H*M(@BJM**MH)D�

�



�



RESEARCH ARTICLE Open Access

Parental alcohol use and adolescent school
adjustment in the general population: Results
from the HUNT study
Fartein A Torvik1*, Kamilla Rognmo1, Helga Ask1, Espen Røysamb1,2 and Kristian Tambs1

Abstract

Background: This study investigates the relationship between parental drinking and school adjustment in a total
population sample of adolescents, with independent reports from mothers, fathers, and adolescents. As a group,
children of alcohol abusers have previously been found to exhibit lowered academic achievement. However, few
studies address which parts of school adjustment that may be impaired. Both a genetic approach and social strains
predict elevated problem scores in these children. Previous research has had limitations such as only recruiting
cases from clinics, relying on single responders for all measures, or incomplete control for comorbid
psychopathology. The specific effects of maternal and paternal alcohol use are also understudied.

Methods: In a Norwegian county, 88% of the population aged 13-19 years participated in a health survey (N =
8984). Among other variables, adolescents reported on four dimensions of school adjustment, while mothers and
fathers reported their own drinking behaviour. Mental distress and other control variables were adjusted for.
Multivariate analysis including generalized estimation equations was applied to investigate associations.

Results: Compared to children of light drinkers, children of alcohol abusers had moderately elevated attention and
conduct problem scores. Maternal alcohol abuse was particularly predictive of such problems. Children of
abstainers did significantly better than children of light drinkers. Controlling for adolescent mental distress reduced
the association between maternal abuse and attention problems. The associations between parental reported
drinking and school adjustment were further reduced when controlling for the children’s report of seeing their
parents drunk, which itself predicted school adjustment. Controlling for parental mental distress did not reduce the
associations.

Conclusions: Parental alcohol abuse is an independent risk factor for attention and conduct problems at school.
Some of the risk associated with mothers’ drinking is likely to be mediated by adolescent mental distress. Despite
lowered adjustment on the externalizing dimensions, children of alcohol abusers report that they enjoy being at
school as much as other children.

Background
Alcohol abuse and dependence are among the most pre-
valent psychiatric disorders [1,2], also among parents
[3,4]. An extensive amount of research has been con-
ducted on the psychological functioning of children of
alcohol abusers, although relatively few studies have
addressed these children’s school adjustment. Most of
the research on children of alcohol abusers recruits

parents from clinical treatment or uses single responders
for both exposure and outcome measures. This study
investigates school adjustment, reported by a population
based sample of adolescents, in relation to alcohol use
reported by parents, while controlling for possible con-
founding or mediating psychosocial factors.
School adjustment can be defined as the degree to

which adolescents “become comfortable, engaged and
successful in their school environment” [5]. Previous
research shows that compared to other children, chil-
dren of alcohol abusers exhibit lower academic achieve-
ment [6,7]. This vulnerability is also reflected by their
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elevated risk for conduct problems, attention problems,
hyperactivity, impulsiveness, delinquency, and unem-
ployment [3,8-12]. Attention and conduct problems are
important parts of school adjustment [13,14]. Dimen-
sions such as satisfaction with school and academic per-
formance would also be appropriate to include when
assessing which types of school adjustment that may be
impaired in children of alcohol abusers.
Theoretically, several perspectives predict impaired

school adjustment and related psychopathology in these
children. There is extensive evidence regarding the
genetic influence on externalizing behaviour, and genetic
co-variance between different kinds of externalizing
behaviour [15-17]. Accordingly, one should expect chil-
dren of alcohol abusers to have an increased probability
of not only developing alcohol problems themselves, but
also other kinds of externalizing behaviour. Prenatal alco-
hol exposure can also lead to poor academic performance
[6,18]. Risk may also be transmitted by social strains
linked to parental alcohol abuse, such as impaired par-
enting, or contextual factors, such as limited socioeco-
nomic resources [19-23]. These burdens may make the
children more susceptible to maladjustment, although
each risk factor usually makes only small contributions to
explaining variance in outcomes [24].
It is, however, difficult to isolate parental drinking

from other risk factors. A part of the vulnerability seen
among children of alcohol abusers may stem from other
parental psychopathology, or from an accumulation of
risk factors in the family. A majority of parents recruited
through alcoholism treatment programmes had comor-
bid psychiatric problems [25]. Different studies have
given conflicting results as to whether there is any
remaining association between psychosocial functioning
and parental alcohol abuse when controlling for other
illnesses [25-28].
Moreover, findings from studies on abusers in treat-

ment may not be generalizable to the general popula-
tion. Only a small fraction of alcohol abusers in the
general population are registered by clinics [4,8,29,30]
and these are likely to have a more severe drinking pro-
blem, and more comorbid disorders [31]. Clinical stu-
dies may be well-suited for studying the children most
affected by parental alcohol abuse, but less severe cases
should be studied in population based samples [3,32].
However, studies with non-clinical assessment of alcohol
abuse [33,34] often rely on single responders reporting
on both their own outcome and, retrospectively, paren-
tal alcohol use. Response style and mood-congruent
memory may lead to positive or negative responses to
both measures, thereby yielding correlated error terms
and inflated effect size estimates. Studies which leave
the definition of alcohol abuse to the responder
[32,35,36] are especially vulnerable to such biases.

Different effects of maternal and paternal alcoholism
are understudied [12], although some studies suggest
that maternal drinking has a greater impact than pater-
nal drinking [8,37], or that maternal alcohol use is more
predictive of internalizing problems, and paternal alco-
hol use of externalizing problems [25,38]. If maladjust-
ment is transmitted by social strains, one should expect
variables expressing stress to mediate the associations
between parental drinking and child maladjustment.
Therefore, if these children exhibit poor school adjust-
ment, it is important to know whether this is caused by
other problems they have previously been found to
have, like mental distress [12,39] and poor social net-
work [40,41], or whether it appears independent of
those factors. A part of the causal chain may be expo-
sure to parental drinking. One should expect that being
directly exposed to parental drinking is more harmful
than having parents who conceal their drinking. More-
over, as contextual factors may influence child adjust-
ment, it is important to control for potential
confounders, such as divorce, and other demographic
variables.
The current study addresses methodological limita-

tions in previous research by using a general population
sample of adolescents and their parents to investigate
four dimensions of school adjustment across the full
range of parental drinking, from abstainers to abusers.
By employing this method, high generalizability will be
achieved. It was possible to study the unique contribu-
tions of maternal and paternal drinking and to control
for parental mental distress as a possible confounder.
Possible mediating effects of witnessing the parents
intoxicated were investigated, and so were the possible
mediation of effects of parental abuse on school adjust-
ment by mental distress or poor social network.

Methods
Sample
The Nord-Trøndelag Health Study (HUNT-2) is a sur-
vey of the adolescent and adult population of Nord-
Trøndelag County, Norway, carried out between 1995
and 1997. During school hours, 8984 adolescents (91%
of the invited) aged 13 to 19 (mean age 16.0 years, SD =
1.8) filled in a questionnaire (Young-HUNT). Adoles-
cents who were not enrolled in school (3%) were not
invited.
At the same time, all inhabitants aged 20 or more

were invited to the adult version of the survey, which
consisted of a health examination and two question-
naires. The participating adolescents, of whom some
were siblings, had a total of 7036 invited mothers (mean
age 42.2 years, SD = 5.3), of which 71.9% replied to
both questionnaires. Among 6535 invited fathers (mean
age 45.2 years, SD = 5.7), 61.1% returned both
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questionnaires. More details regarding the HUNT-2 [42]
and Young-HUNT [43] studies have been described
elsewhere and are available at http://www.ntnu.edu/
hunt.

Ethics
The data matching between family members was carried
out by Statistics Norway using personal birth identity
numbers assigned to every Norwegian citizen. Before
the data were returned to the researchers, the identity
number was deleted, thus preventing identification of
the participants. The Norwegian Data Inspectorate and
the Regional Ethics Committee have approved of the
study. All responders gave their written informed
consent.

Measures
School adjustment
School adjustment was measured with 14 items related
to various experiences in school. The measure has been
used in several studies and has been described elsewhere
[44,45]. All items had four response options, ranging
from “never” to “very often”. An exploratory factor ana-
lysis using oblique rotation and polychoric correlations
for ordinal data revealed that a solution with four fac-
tors provided a good fit (CFI = 0.99, TIL = 0.97,
RMSEA = 0.05) and was psychologically meaningful.
The factors were labelled attention problems ("atten-
tion”), satisfaction with academic results ("academic”),
conduct problems ("conduct”), and dissatisfaction with
school in general ("dissatisfaction”). Sum scores for each
factor were calculated.
The items with the highest loadings on attention pro-

blems were “Become bored or dissatisfied”, “Have difficul-
ties concentrating during class” and “Skip school”.
Satisfaction with academic results was measured with
“Understand what is being taught” and “Are satisfied with
your test results”. Conduct problems had the highest load-
ings from “Are reprimanded by the teacher”, “Argue with
the teacher”, “Get in a fist fight”, and “Cannot manage to
be calm/sit still during class”. Dissatisfaction with school
in general consisted of “Look forward to going to school”,
“Think that gym or art is fun”, “Think other classes are
fun”, and “Have fun during recess/break time”. One ques-
tion that did not fit into any factor was excluded ("Are
teased/harassed by other students”). The Cronbach’s alpha
was 0.60 for the attention dimension, 0.59 for academic,
0.64 for conduct and 0.56 for dissatisfaction.
Due to a highly skewed distribution, the conduct pro-

blem score was natural logarithmically transformed to
obtain a closer to normal distribution. All factors were
scaled such that high values indicated poor adjustment
and standardized in order to show effect sizes in terms
of fractions of standard deviations.

Parental alcohol use
A combination of reported consumption and the CAGE
alcohol screening questionnaire [46] was used to define
alcohol use. The respondents were asked whether they
were abstaining from alcohol, and, if not, asked to
numerically state how many days they usually drank alco-
hol during one month, and how many units of beer, wine
and liquor they usually drank over a two-week period.
The frequency and amount were summed. The CAGE
questionnaire consists of four yes/no statements related
to alcohol use. Two items regarding criticism and guilt
were collapsed. Both had to be endorsed to score one
point. These items may reflect attitudes to drinking
rather than problem drinking itself. In our data, these
two items also turned out to be considerably less asso-
ciated with consumption than the other CAGE items
("cut down” and “eye-opener”), each scored as one point.
Abstainers were scored “no” or 0 on missing items.
Parents were classified into four different categories:

“abstainers”, “light drinkers”, “at risk drinkers” and
“alcohol abusers”. Abstainers were categorized as a sepa-
rate group since they differ in some respects from peo-
ple with very low consumption [10,47]. Parents were
classified as alcohol abusers if they were among the top
10% consumers within their gender, together with hav-
ing scored at least 1 on the collapsed CAGE question-
naire. Parents who either had a positive score on the
collapsed CAGE or who were among the top 10% con-
sumers were coded into the “at risk” category. The
remaining responders were categorized as light drinkers
and used as reference group. This classification rendered
2.2% (135) of participating mothers as alcohol abusers
and 12.8% (781) as being at risk, while 4.5% (219) of
fathers were alcohol abusers and 16.5% (807) at risk.
Mothers and fathers classified as abusers scored on
average 16.8 and 26.7 on the summative index combin-
ing frequency and amount mentioned above, which is
3.4 and 3.9 times as high as the sample means. The
test-retest reliability was measured among 8298 parents
who participated both in the present study and in a
similar study conducted 11 years earlier (HUNT-1). The
polychoric correlation between the present alcohol mea-
sure and drinking frequency in the previous survey was
0.63. This indicates that alcohol use is relatively stable
and reliably measured.
Seeing parents drunk
Adolescents were asked whether they had seen either of
their parents drunk. Five response categories were possi-
ble, ranging from “never” to “a few times a week”. It was
not possible to distinguish between having seen the
mother or father drunk. Sibling correlations show high
reliability: The polychoric correlation was 0.57 in 1483
pairs of siblings and 0.68 in 96 pairs with less than one
year of age difference.

Torvik et al. BMC Public Health 2011, 11:706
http://www.biomedcentral.com/1471-2458/11/706

Page 3 of 11



Adolescent mental distress
Mental distress among adolescents was measured with
SCL-5, which consists of five items measuring symptoms
of anxiety and depression over the last two weeks. It
correlates 0.92 [48] with the 25-item Hopkins Symptom
Checklist [49], on which it is based. Previous studies
have concluded that the measure has satisfactory validity
and reliability [48,50]. Cronbach’s alpha in the present
study was 0.79. The recommended [50,51] cut-off (mean
≥ 2) rendered 15.6% of the adolescents as mentally
distressed.
Parental mental distress
Symptoms of anxiety and depression were measured by
13 out of 14 items from the Hospital Anxiety and
Depression Scale [52] and the seven-item CONOR Men-
tal Health Index [53]. The Cronbach’s alpha for a global
summative mental health indicator, including nine anxi-
ety items and eleven depression items was 0.91 for
mothers and 0.90 for fathers. The top 10% of mothers
and fathers were coded as mentally distressed. On aver-
age, distressed mothers and fathers scored 2.44 and 2.49
standard deviations above the mean of parents who
were not categorized as mentally distressed.
Social network
The adolescents’ number of close friends was obtained
with a single question (four response categories ranging
from “none” to “four or more”) and used as an index of
social network.
Demographics
The governmental statistics agency Statistics Norway
provided demographic data on age, sex, education,
income, and marital status. Education was grouped into
five categories. The income of fathers and mothers was
totalled to reflect family income. The age of parents and
adolescents was used as continuous measures. Marital
status was used together with the personal identification
numbers of husbands and wives to determine whether
the parents of a child were living together as a married
or cohabiting couple. Dissolved relationships included
divorcees, people who never lived together, unknown,
and deceased parents.

Missing data
Missing data were imputed instrument-wise, using the
SPSS Missing Value Analysis (MVA), Expectation Maxi-
mization (EM), for respondents with valid data for at
least half the items of each instrument.
Across responders, 0.6% of the item scores used to

calculate school adjustment were imputed, while 2.1% of
the adolescents had more than 50% blank school adjust-
ment items and were omitted from the analyses. For
adolescent mental distress, 0.4% of the records were
imputed, leaving 2.0% with missing instrument scores.
Maternal and paternal mental distress had 6.7% and

4.9% of the records imputed, respectively, leaving 0.9%
of mothers and 0.7% of fathers who participated with
missing instrument scores. Maternal and paternal alco-
hol consumption had 0.7% and 0.4% of the data
imputed, leaving 4.6% and 4.5% with missing values.
Analyses ran with and without imputed data provided
similar results. Only results from imputed data are
presented.
In order to prevent children with only one participating

parent from being excluded from the analyses, missing
on the parental alcohol and mental distress variables was
coded into separate categories, thus providing results for
children of non-responding parents as well. In addition,
to keep children with unidentified or dead fathers (N =
100) and mothers (N = 9) in the analyses, the missing
parents’ age was estimated from the age of the co-parent.
This treatment of the data permitted all adolescents with
valid school data to be included in the final sample.

Statistical analyses
Multivariate analysis of covariance was conducted in
order to investigate group differences in the four school
adjustment dimensions, with maternal and paternal
alcohol use as the primary predictors. Generalized Esti-
mating Equations was applied to adjust for statistical
dependence between siblings.
Separate analyses were run with maternal and paternal

alcohol use as single predictors in order to observe the
unadjusted associations. Subsequently, conjoint analyses
were run, in which the statistical effects of each of the
parent’s alcohol use were adjusted for the other parent’s
alcohol use, in addition to adjusting for the demographic
variables.
Next, adjustments were made for potentially con-

founding or mediating variables. The design does not
permit safe conclusions regarding the status of some of
the predictors as confounders or mediators. Nonethe-
less, we a priori tentatively classified the covariates as
confounding or mediating factors, based on their
assumed temporal relation to alcohol abuse. Divorce
and parental mental distress were considered likely con-
founders. Adolescent mental distress, seeing parents
drunk, and adolescent social network were considered
possible mediators, as they are likely to occur after the
onset of parental alcohol abuse. To see what changes
each variable caused to the model, adjustments were
made stepwise, adding one variable at a time to the con-
joint demography adjusted analysis.
Ultimately, all variables were entered into the model

simultaneously, yielding estimates of the unique direct
association between school adjustment and each
predictor.
All possible interaction terms between parental alco-

hol use and the child’s age or sex or the confounders
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and mediators mentioned above were tested in the
model controlling for demography and both parent’s
alcohol use. The possible interaction effect between
paternal and maternal alcohol use was also tested. In
total 15 possible interactions were tested. Bonferroni
adjustment would have suggested a = 0.003. This is,
however, known to be too conservative and to reduce
the power of the study [54], so to share trends with the
reader, interaction effects with p < 0.01 are reported.
Software
The “polycor” library of R version 2.11.1 was used for
calculating polychoric correlations. Mplus 5.2 was used
to factor analyse the polychoric correlation matrix. Sub-
sequent analyses were run in SPSS 17.0.

Results
Crude and partially adjusted associations
Correlations between the four dimensions of school
adjustment varied between 0.11 and 0.41, with an average
of 0.31. Table 1 presents crude group differences in the
adolescents’ school adjustment by their mothers’ and
fathers’ alcohol use, as well as results adjusted for the
other parent’s alcohol use and for demographics. Since the
outcome variables were standardized, results are given as
group scores above or below the reference group in frac-
tions of standard deviations, denoted d in the tables.
Univariate results show that children of abusing and

at-risk mothers and fathers had moderately higher levels
of attention and conduct problems (upper part of Table
1). In particular, maternal problem drinking seems to be
important for maladjustment in children. Children of
abstaining mothers had lower levels of problems on the
attention, academic and conduct dimensions in compar-
ison to light drinkers, while abstaining fathers indicated
better academic adjustment only.
The alcohol use of mothers and fathers was related,

with a polychoric correlation of 0.58. When the two par-
ents’ drinking were entered into the model at the same
time and adjusted for demographics, the associations
with attention and conduct problems were somewhat
reduced (lower part of Table 1). Parental alcohol use
was still associated with their children’s adjustment on
attention and conduct problems, and children of abstai-
ners still did better than children of light drinkers on
attention and conduct if the mother was abstaining, and
on academic if the father was abstaining. Children of
mothers who did not participate did just as well as chil-
dren of light drinkers, whereas children of non-respond-
ing fathers had modestly elevated scores on attention,
academic, and conduct problems.
Since parental problem drinking was not associated

with satisfaction with academic results or with school in
general, further results for these outcome variables are
not shown.

Confounders and mediators
Each of the variables possibly confounding or mediating
the associations between parental alcohol use and school
adjustment were added to the conjoint adjusted ana-
lyses, one at a time.
When relationship dissolution, parental mental dis-

tress, or number of friends was added to the analyses,
changes in associations between parental drinking and
school adjustment were negligible, all changes Δd ≤
0.02. Due to these small differences compared to the
lower part of Table 1, the full results after entering each
of these predictors are not tabulated at this stage. How-
ever, as these variables had independent associations
with school adjustment, they are again included in the
final analysis.
Results adjusted for adolescent mental distress and

report of seeing parents drunk are shown in Table 2.
The associations between maternal alcohol abuse and
attention problems and conduct problems were wea-
kened when the adolescents’ level of mental distress was
added to the analyses (Δd = 0.08 for attention, Δd =
0.03 for conduct). Associations with paternal alcohol
abuse remained nearly unchanged (Δd = 0.01), for both
attention and conduct problems. Changes in estimates
for at-risk drinking were small (Δd ≤ 0.02). Although
the estimates for maternal alcohol abuse fell below the
significance level, maternal abuse was still as strong a
predictor as paternal abuse.
When including the predictor variable “seeing parents

drunk” in the analyses, all statistical effects of parental
abuse or at-risk drinking were reduced to a non-signifi-
cant size. The strongest reductions in effect size took
place for paternal alcohol abuse and conduct problems.
Both adolescents’ mental distress and report of seeing
their parents drunk were strongly predictive of school
adjustment.

All predictors combined
When all predictors were entered into the model at the
same time, the estimates for maternal abuse decreased
further, while those of paternal abuse were similar to
the results from the analysis that included the variable
of seeing parents drunk. Although parental drinking was
not significantly associated with school adjustment,
report of seeing parents drunk was predictive of malad-
justment in school. Children of parents with dissolved
relationships, and mentally distressed adolescents also
had more conduct and attention problems. The father’s
mental distress predicted more attention problems,
whereas the children who had a good social network
scored higher on the conduct problems scale. All miss-
ing value groups deviated little (d values 0.01 - 0.07)
from the reference groups. The results for all predictor
variables except demography are shown in Table 3.

Torvik et al. BMC Public Health 2011, 11:706
http://www.biomedcentral.com/1471-2458/11/706

Page 5 of 11



Interactions
No interaction effects statistically significant at the 0.01
level were found between maternal and paternal alcohol
use or between alcohol use and parental mental distress
or the child’s gender, age, social network or mental dis-
tress. An interaction effect was found between paternal
alcohol use and relationship dissolution on attention
(Wald Type III = 14.766; p = 0.005). Children of alcohol
abusing fathers with dissolved relationships had higher
levels of attention problems than expected from the
totalled main effects of abuse and relationship dissolu-
tion (additional effect: d = 0.57, C.I. 0.15 - 0.99, p =
0.007). The effect of seeing parents drunk varied with
paternal alcohol use category on attention (Wald Type
III = 181.93; p < 0.001) and conduct problems (Wald
Type III = 81.41; p < 0.001). Post hoc tests included too
many group combinations to provide meaningful results,
but seeing parents drunk tended to be more predictive
of these problems if the father did not participate or if
the father was in the at risk group.

Discussion
Maternal and paternal alcohol abuse or at-risk drinking
was associated with moderately higher levels of attention
and conduct problems, both at the crude level and when
demography and the other parent’s consumption was
controlled for. There seems to be a dose-response trend,
as the at-risk groups consistently scored between abu-
sers and light drinkers on these outcomes. Heavy drink-
ing in the parents did not predict dissatisfaction with
school in general or with academic results in any of the
analyses, even though this study has high power. Paren-
tal alcohol use predicted poor adjustment only on the
impulse control-related dimensions attention and con-
duct. It is not surprising that we find associations with
these dimensions. Children of alcoholics have previously
been found to have elevated risks for attention and con-
duct problems [7,18] and the related diagnoses ADHD
[15] and conduct disorder [16]. Previous studies show
strong genetic components in the link between externa-
lizing behaviour in parents and the children, such as

Table 1 Crude and adjusted associations between parental alcohol use and four dimensions of school adjustment

Attention Academic Conduct Dissatisfaction

N d 95% C.I. d 95% C.I. d 95% C.I. d 95% C.I.

Crude associations

Maternal alcohol *** *** ***

Abuse 134 0.35 ** 0.13 - 0.56 0.03 -0.15 - 0.21 0.32 ** 0.11 - 0.53 0.05 -0.14 - 0.24

At risk 768 0.15 *** 0.07 - 0.23 0.02 -0.06 - 0.10 0.10 * 0.02 - 0.16 -0.02 -0.09 - 0.06

Abstainer 491 -0.11 * -0.20 - -0.02 -0.12 * -0.22 - -0.03 -0.19 *** -0.28 - -0.11 -0.01 -0.11 - 0.09

Missing response 2818 0.09 *** 0.04 - 0.14 0.12 *** 0.07 - 0.17 0.04 - 0.00 - 0.09 0.03 -0.02 - 0.08

Light drinking 4580 0 0 0 0

Paternal alcohol *** *** *** **

Abuse 215 0.23 ** 0.08 - 0.38 0.02 -0.13 - 0.17 0.24 ** 0.08 - 0.40 0.08 -0.07 - 0.22

At risk 799 0.13 ** 0.05 - 0.20 0.02 -0.06 - 0.10 0.14 *** 0.06 - 0.21 0.04 -0.04 - 0.12

Abstainer 281 -0.08 -0.19 - 0.04 -0.23 *** -0.36 - -0.10 -0.07 -0.18 - 0.04 -0.08 -0.21 - 0.05

Missing response 4000 0.14 *** 0.10 - 0.19 0.13 *** 0.08 - 0.17 0.14 *** 0.09 - 0.18 0.08 ** 0.03 - 0.12

Light drinking 3496 0 0 0 0

Adjusted for other parent’s alcohol use and for demography

Maternal alcohol *** ** ***

Abuse 134 0.27 * 0.06 - 0.49 0.06 -0.11 - 0.24 0.27 ** 0.07 - 0.48 0.04 -0.15 - 0.23

At risk 768 0.09 * 0.01 - 0.17 0.06 -0.02 - 0.14 0.08 0.00 - 0.16 -0.02 -0.09 - 0.06

Abstainer 491 -0.12 * -0.22 - -0.02 -0.07 -0.18 - 0.04 -0.18 *** -0.28 - -0.08 0.02 -0.09 - 0.12

Missing response 2818 0.03 -0.02 - 0.08 0.05 0.00 - 0.10 -0.01 -0.06 - 0.04 -0.01 -0.06 - 0.04

Light drinking 4580 0 0 0 0

Paternal alcohol *** ***

Abuse 215 0.21 ** 0.05 - 0.36 0.06 -0.09 - 0.20 0.18 * 0.01 - 0.34 0.10 -0.05 - 0.24

At risk 799 0.11 ** 0.03 - 0.18 0.03 -0.05 - 0.11 0.11 ** 0.03 - 0.19 0.05 -0.03 - 0.12

Abstainer 281 -0.04 -0.16 - 0.08 -0.17 * -0.31 - -0.04 0.06 -0.06 - 0.19 -0.09 -0.24 - 0.05

Missing response 4000 0.09 *** 0.04 - 0.14 0.06 * 0.01 - 0.11 0.11 *** 0.06 - 0.16 0.05 -0.01 - 0.10

Light drinking 3496 0 0 0 0

Demography includes adolescent age and sex, parental age, education and income.

Cohen’s d express group differences as fractions of standard deviations.

* = p < 0.05; ** = p < 0.01; *** = p < 0.001.
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parental drinking and behavioural control in the off-
spring [15,16]. Also, social strains such as negative life
events, family conflict or dysfunction, disruption of rou-
tines, or neglect can also foster maladjustment [19,20].
From the social strain perspective, a lack of association
between parental alcohol abuse and satisfaction at
school could simply be explained by the school repre-
senting an escape from a troublesome home environ-
ment for some adolescents.
Maternal drinking was particularly predictive of high

attention and conduct problem scores in our data. Our

results are consistent with previous findings that mater-
nal drinking has a greater impact on children than
paternal drinking [8,37]. If not simply due to statistical
fluctuations, the apparent heightened risk associated
with mothers compared to fathers may be explained by
impairment of the primary caregiver role, commonly
undertaken by the mother, or by drinking during preg-
nancy. The present study does not have data on drink-
ing during pregnancy, but previous studies have found
that moderate prenatal exposure to alcohol increases the
risk of conduct problems [10,18] and learning difficulties

Table 2 Results adjusting for adolescent mental distress and for seeing parents drunk

Attention Conduct

N d 95% C.I. d 95% C.I.

Adjusted for adolescent mental distress

Maternal alcohol *** ***

Abuse 133 0.19 -0.01 - 0.40 0.24 * 0.03 - 0.45

At risk 764 0.08 * 0.01 - 0.16 0.08 0.00 - 0.15

Abstainer 489 -0.09 -0.18 - 0.01 -0.16 ** -0.26 - -0.06

Missing response 2796 0.03 -0.02 - 0.08 -0.01 -0.06 - 0.04

Light drinking 4546 0 0

Paternal alcohol ** ***

Abuse 215 0.20 ** 0.05 - 0.35 0.17 * 0.01 - 0.33

At risk 793 0.09 * 0.02 - 0.16 0.10 * 0.02 - 0.18

Abstainer 279 -0.06 -0.18 - 0.06 0.05 -0.08 - 0.18

Missing response 3963 0.07 ** 0.02 - 0.12 0.10 *** 0.05 - 0.15

Light drinking 3478 0 0

Adolescent mental distress

Distressed 1361 0.82 *** 0.76 - 0.88 0.37 *** 0.31 - 0.43

Not distressed 7367 0 0

Adjusted for seeing parents drunk

Maternal alcohol

Abuse 131 0.20 -0.01 - 0.42 0.20 -0.01 - 0.42

At risk 755 0.05 -0.03 - 0.13 0.04 -0.04 - 0.12

Abstainer 477 -0.06 -0.16 - 0.04 -0.11 * -0.21 - 0.00

Missing response 2742 0.02 -0.03 - 0.07 -0.02 -0.07 - 0.04

Light drinking 4490 0 0

Paternal alcohol **

Abuse 209 0.14 -0.01 - 0.29 0.07 -0.09 - 0.23

At risk 781 0.05 -0.03 - 0.12 0.04 -0.04 - 0.12

Abstainer 273 0.03 -0.09 - 0.16 0.15 * 0.02 - 0.28

Missing response 3901 0.07 ** 0.02 - 0.12 0.09 *** 0.04 - 0.14

Light drinking 3431 0 0

Seen parents drunk *** ***

A few times a week 111 0.71 *** 0.43 - 0.98 0.71 *** 0.46 - 0.97

A few times a month 453 0.50 *** 0.39 - 0.61 0.51 *** 0.41 - 0.62

A few times a year 1746 0.25 *** 0.19 - 0.31 0.36 *** 0.30 - 0.42

A few times 3181 0.20 *** 0.16 - 0.25 0.25 *** 0.20 - 0.30

Never 3104 0 0

Controlled for demography (adolescent age and sex; parental age, education and income).

Cohen’s d express group differences as fractions of standard deviations.

* = p < 0.05; ** = p < 0.01; *** = p < 0.001.
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[6]. Also, since women drink less than men on average,
pathological drinking in mothers may indicate a more
severe stressor or higher heritable vulnerability to
impulse control problems than drinking in fathers.
Children of abstainers had fewer attention, conduct,

and academic problems than children of light drinkers.
This finding stands in contrast to the results from a
British study [10]. One may speculate that different fac-
tors lead to abstention in Norway and in the United

Kingdom. As light drinking among parents is unlikely to
constitute a social strain, we believe it is more likely
that the difference between abstainers and light drinkers
stems from lifestyle or personality factors rather than
alcohol use per se.
Previous studies disagree on whether other parental

psychopathology confounds the association between par-
ental drinking and psychosocial functioning among their
children [25-28]. The associations seen in the present

Table 3 Associations between parental alcohol use and attention and conduct problems, adjusting for all covariates

Attention Conduct

N d 95% C.I. d 95% C.I.

Maternal alcohol

Abuse 130 0.13 -0.08 - 0.33 0.17 -0.04 - 0.39

At risk 748 0.04 -0.04 - 0.12 0.03 -0.05 - 0.11

Abstainer 474 -0.05 -0.15 - 0.04 -0.09 -0.19 - 0.01

Missing response 2714 0.02 -0.05 - 0.08 0.02 -0.05 - 0.08

Light drinking 4448 0 0

Paternal alcohol

Abuse 209 0.12 -0.03 - 0.28 0.05 -0.11 - 0.21

At risk 770 0.02 -0.05 - 0.10 0.04 -0.05 - 0.12

Abstainer 269 0.01 -0.11 - 0.13 0.14 * 0.01 - 0.27

Missing response 3861 0.04 -0.03 - 0.10 0.04 -0.02 - 0.11

Light drinking 3405 0 0

Adolescent mental distress

Distressed 1325 0.79 *** 0.72 - 0.85 0.38 *** 0.32 - 0.44

Not distressed 7189 0 0

Maternal mental distress

Distressed 677 0.06 -0.02 - 0.14 0.00 -0.08 - 0.08

Missing response 1658 0.01 -0.07 - 0.08 -0.07 -0.15 - 0.01

Not distressed 6198 0 0

Paternal mental distress *

Distressed 559 0.11 ** 0.03 - 0.20 0.06 -0.03 - 0.15

Missing response 2739 0.02 -0.05 - 0.09 0.06 -0.01 - 0.14

Not distressed 5237 0 0

Relationship dissolution

Dissolved 1841 0.14 *** 0.08 - 0.20 0.09 ** 0.03 - 0.15

Married or cohabiting 6673 0 0

Number of friends ***

None 138 0.18 -0.02 - 0.37 -0.34 *** -0.50 - -0.17

One 401 0.08 -0.02 - 0.18 -0.24 *** -0.34 - -0.14

Two or three 2735 -0.01 -0.06 - 0.03 -0.15 *** -0.20 - -0.11

Four or more 5240 0 0

Seen parents drunk *** ***

A few times a week 110 0.56 *** 0.30 - 0.81 0.62 *** 0.37 - 0.87

A few times a month 447 0.41 *** 0.31 - 0.52 0.46 *** 0.35 - 0.56

A few times a year 1736 0.20 *** 0.15 - 0.26 0.33 *** 0.27 - 0.39

A few times 3147 0.18 *** 0.13 - 0.22 0.23 *** 0.18 - 0.28

Never 3074 0 0

Controlled for demography (adolescent age and sex; parental age, education and income).

Cohen’s d express group differences as fractions of standard deviations.

* = p < 0.05; ** = p < 0.01; *** = p < 0.001.
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study cannot be ascribed parental mental distress as it
did not act as a confounder: adding this variable to the
analysis did not substantially alter associations between
parental drinking and school adjustment. Parental psy-
chopathology may be more severe in studies finding
such confounding. In addition, a high number of
untreated cases in the general population, likely to be
included in the present study, occur without severe
comorbidity [1].
Adolescent mental distress was a strong predictor of

attention problems, and a moderate predictor of con-
duct problems. Adolescent mental distress was more-
over associated with maternal drinking, and the
association between maternal abuse and attention pro-
blems was reduced when this variable was added to the
analyses. It may therefore be considered a partial media-
tor for maternal alcohol use on attention problems.
Before adjusting for adolescent mental distress, maternal
drinking was more strongly associated with attention
problems than was paternal drinking. Hence, it may be
that maternal drinking has some additional effect on
attention problems that is mediated by the adolescents’
mental distress. However, most associations were inde-
pendent of this distress: similar mediation was not seen
between paternal drinking and attention problems, and
the mediation on conduct seems to be small or non-
existent.
The adolescent self-report of having witnessed paren-

tal drunkenness was a stronger predictor of maladjust-
ment than was parental alcohol report. Adolescent
report of seeing their parents drunk was associated with
both parental report of drinking and outcome, and all
effect sizes were reduced when this variable was added
to the analyses. Hence, it is likely that seeing one’s par-
ents drunk mediates a non-trivial part of the association
between parental alcohol use and school adjustment.
One interpretation of this would be that being with
intoxicated parents is harmful in itself, and that this
question measures the subjective burden of having an
alcoholic parent. Alternatively, this question may tap
into variation in alcohol problems that is not captured
by our parental alcohol measure. However, unlike with
parent-reported measures, associations between predic-
tors and outcome both reported by the adolescents may
also partially reflect mood-congruent response
consistency.
Children who had alcohol abusing fathers with a dis-

solved relationship were particularly at risk for attention
problems. This may be an example of the principle that
an accumulation of risk factors is especially harmful
[25,55]. The risk seems to be equal across age and gen-
der, as no interaction effects were found on these
variables.

Methodological considerations
As Young-HUNT data were collected during school
hours, the adolescent sample is fairly representative of
adolescents in the county, with most non-response
resulting from sick leave. Parental response rates were
lower. Although people who are struggling with many
problems at once, or with very severe problems, seem to
be underrepresented in population surveys [56], alcohol
use only moderately predicts non-participation in the
HUNT study [57]. In addition, simulations have shown
that associations between variables are only moderately
weakened by high rates of selective non-response [56].
We therefore believe that all consumption groups are
adequately represented in the sample, and that it is sui-
ted for studying alcohol use within the general
population.
Alcohol consumption is usually underreported in

population studies [58]. If this underreporting changes
the ranking of individuals, misclassification occurs.
However, the alcohol consumption measure showed
good reliability, with consistent scores over a long per-
iod (11 year test-retest correlation was 0.63). The preva-
lence of abuse in this study was also lower than usually
reported [2], and due to the representativeness of the
sample [57] and the strict inclusion criteria for the
abuse groups, the large majority of people classified as
abusers are likely to be true cases. False negatives, how-
ever, can lead to an underestimation of the number of
exposed adolescents.
A strength in our study was that mothers and fathers

reported their alcohol use and mental distress indepen-
dently, thereby avoiding inflated effect sizes due to sin-
gle responders reporting on all measures. There may,
however, be correlated errors between measures
reported by the same person. Since this was a general
health study covering a large number of topics, respon-
dents were not aware of the purpose of the alcohol
questions, which has probably also reduced the risk of
response bias.
We did not detect any confounding by comorbid par-

ental disorders, perhaps because we only measured
internalizing symptoms in the parents. It may be that
parental externalizing behaviour or antisocial personality
characteristics in reality confound or mediate the effects
of parental alcohol abuse [7]. However, there were no
data available on parental psychopathology besides of
internalizing symptoms. In addition, as this study is
cross-sectional, we cannot conclude on causal mechan-
isms or persistence of the problems. The inclusion of a
missing category was necessary to avoid excluding many
problem drinkers whose spouses did not participate.
This implies a not fully complete control of mothers’
and fathers’ unique contributions to school adjustment.
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Conclusions
In spite of the mentioned limitations, we were able to
study a representative sample of adolescent children of
people with drinking problems, with independent
reports from both parents and adolescents. More
research is needed to investigate the specific effects of
mothers’ and fathers’ drinking, causal mechanisms, rea-
sons why child report of parental drinking appears to be
more highly correlated with maladjustment than paren-
tal report, and factors that influence abstention.
Parental alcohol abuse is an independent risk factor

for attention and conduct problems at school, which is
not fully mediated by adolescent mental distress. While
the association between parent-reported drinking and
school adjustment seems to be modest when alcohol
abuse occurs without comorbid disorders, witnessing
the parents drunk was a stronger predictor for poor
adjustment. The association between school adjustment
and both parents’ alcohol use seem to be mediated by
seeing the parents drunk. We cannot exclude that direct
exposure to drunken parents partially causes the pro-
blems. Maternal drinking may be worse for children
than paternal drinking, and maternal drinking may have
an effect partially mediated by adolescent mental dis-
tress. Only the externalizing dimensions were associated
with parental alcohol abuse. Despite more attention and
conduct problems, children of alcohol abusers enjoy
school as much as other children.
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