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Abstract

Aims: Certain risk constellations of parental drinking, mental health and years of education are prospectively associated
with offspring’s risk for a diagnosis of anxiety/depression, but it remains unknown how they may relate to other aspects of
offspring’s mental health. We examined whether such risk constellations were also prospectively associated with the extent of
offspring’s utilisation of healthcare services for anxiety/depression. Methods: The sample included 8773 adolescent offspring
of 6696 two-parent families who participated in the Nord-Trendelag Health Study in Norway. The exposures consisted of
five parental risk constellations characterised by drinking frequencies and quantities, years of education and mental health
previously derived based on the parental self-reports using latent profile analysis. The outcomes were the number of years
in contact, and the total number of consultations/visits, with healthcare services for anxiety/depression in adolescents and
young adults as recorded in healthcare registries in the period 2008-2014. Associations were examined using zero-inflated
negative binomial regression models, accounting for demographics and offspring’s early mental health. Results: Parental risk
constellations were not significantly associated with the extent of offspring’s healthcare utilisation for anxiety/depression
during the seven-year study period, neither in respect of number of years nor in number of contacts. Conclusions: Offspring
of four risky constellations were no more likely to use healthcare services for longer time periods or have more
consultations/visits than offspring of the lowest-risk constellation. Parental risk constellations appear more
informative for understanding disorder aetiology than for understanding management and treatment of anxiety
and depression during adolescence and early adulthood.
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work. Given the high prevalence and severe personal
and societal consequences of anxiety and depression,

Introduction

Anxiety and depression are common mental disor-

ders [1,2] and leading causes of disability globally
[3]. These disorders negatively affect the afflicted
individuals in multiple ways: how they eat and sleep,
their relationships with family and friends, physical
health, performance and attrition in school and at

understanding both the aetiology and the course of
these disorders is informative for prevention and
treatment strategies. This implies research focusing
not only on the risk of these disorders but also on the
associated healthcare needs among those affected.
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Our previous study showed that offspring’s exposure
to certain constellations of parental risk factors —
specifically low education in both parents, elevated
drinking in both parents and symptoms of
mental-health problems in fathers — was prospectively
associated with their increased risk for a diagnosis
and/or treatment for anxiety/depression during the
study follow-up period [4]. In this paper, we examine
whether such associations exist for additional aspects
of anxiety/depression in offspring — specifically, the
extent of healthcare utilisation for these disorders as
manifested in the duration and number of consulta-
tions with healthcare services.

The literature on the association between parental
risk factors and the duration of offspring’s mental-
health problems remains scarce and has yielded
mixed results. Some studies suggest an association
[5,6]; others do not [7-9]. For instance, a study using
the Composite International Diagnostic Interview to
assess lifetime disorders and their ages of onset retro-
spectively in a representative sample of adults aged
=18 years [6] reported an association between
parental education and the duration of anxiety in off-
spring [6]. Using the same sample, another study
showed an association between parental psychopa-
thology and the duration of mood and anxiety disor-
ders in offspring [5]. Other research, such as a
retrospective study based on the US National
Comorbidity Survey, which includes adolescents and
adults, showed that parental psychopathology and
substance abuse were associated with the onset of
anxiety/depression but did not find an association
with the disorder’s duration [7]. Similarly, another
study found that parental psychopathology was asso-
ciated with the onset of social phobia among adoles-
cent offspring but not with its duration [8]. In a
20-year follow-up study, adult offspring of depressed
parents were shown to be three times more likely to
experience depression than offspring of non-
depressed parents. However, within offspring with a
registered depression, there was no difference
between offspring of depressed and non-depressed
parents regarding the number and duration of
depressive episodes or how much of the time during
the follow-up period they were depressed [9].

The above-mentioned studies primarily utilised
clinical interviews or a life history approach. They
form the basis of the current knowledge of the asso-
ciation between parental risk factors and the dura-
tion of anxiety/depression in offspring. We contribute
to and extend this knowledge base by utilising a dif-
ferent approach and providing an additional perspec-
tive. Specifically, we prospectively combined
information from the general population health sur-
vey with nationwide health registries that capture all

contact that offspring had with primary and special-
ist health-care for anxiety/depression over the seven-
year study period. Healthcare utilisation literature
has shown that individuals with severe anxiety and
depression tend to utilise healthcare services more
frequently, both for healthcare services in general
and for mental healthcare services in particular, than
those with less severe problems [10,11].

Parental drinking, mental health and socio-eco-
nomic status (SES) are all associated with an increased
risk of mental-health problems in offspring [9,12-15].
Common limitations in previous research include a
focus on a single parental risk factor [16], use of cross-
sectional study design [7] and examination of clinical-
level parental risk factors only [17]. Consequently,
past studies failed to detect risk factors that may pre-
sent below clinical levels or in (accumulated) combi-
nations with one another. Further, many studies only
include information on one parent, often provided by
offspring [18]. We addressed these shortcomings in
three ways. First, we used a sizeable community sam-
ple with information from mothers, fathers and off-
spring. Second, as our substantive exposure, we used
constellations of parental risk factors (alcohol-drink-
ing frequencies and amounts, education and mental
health of both parents) as they occurred in families
[4]. Third, we used a prospective study design that
captures outcomes of interest with practically no attri-
tion; offspring were followed up through two continu-
ally updated health registries, providing information
about consultations/visits with primary and specialist
healthcare for anxiety/depression.

Aims

We examined the prospective association between
parental risk constellations and the extent of off-
spring’s subsequent healthcare utilisation for anxiety/
depression — specifically, the number of years in con-
tact with and the number of consultations/visits with
healthcare services during the seven-year study
period (2008 and 2014) when they were adolescents
or young adults. The findings can improve our under-
standing and offer valuable nuance to the knowledge
of whether early exposure to parental risk constella-
tions is associated not only with risk of offspring anx-
iety/depression but also with the extent of healthcare
utilisation for these disorders.

Methods
Design and sample

We combined survey data from the Nord-Trendelag
Health Studies (HUNT/Young-HUNT) with pro-
spectively collected nationwide health registry data



and data from the population registry. The HUNT
surveys provided information on substantive expo-
sures and covariates, and health registries provided the
substantive outcomes of interest. Data sources were
linked at the individual level using personal identifica-
tion numbers assigned to all Norwegian residents.

HUNT and Young-HUNT are large, longitudinal,
general population studies covering a range of health-
related topics. All adults >20 years of age and adoles-
cents between 13 and 20 years of age residing in Nord
Trendelag county in Norway were invited to partici-
pate, respectively, in these two studies [19-21]. The
demographic structure of the county is reasonably
representative of the Norwegian population [19-21].

We used data from two waves collected in 1995—
1997 and 2006-2008. The survey response rates
ranged from 54.1% to 82.7% [19,20]. Detailed
information on response rates, how non-participa-
tion was handled and reasons for non-participation
have been provided in HUNT and Young-HUNT
cohort descriptions [19-21]. HUNT surveys pro-
vided information on parents, while Young-HUNT
provided information on offspring. Parents and off-
spring completed the HUNT questionnaires at
approximately the same time. Their responses were
linked at the family level using the unique family
numbers available from Statistics Norway. Because
we aimed to examine the associations between expo-
sures and outcomes in a sample that was not affected
by a range of other risk factors, such as single-parent
families, other potential risks were eliminated by
study design and through the inclusion criteria focus-
ing on two-parent families only. Therefore, our ana-
lytical sample consisted of family triads (N=6696)
where all age-eligible offspring (N=8773) and both
parents had completed the surveys. All offspring were
13-19 years old when they participated in Young-
HUNT and 14-33 years old in 2008 when the seven-
year registry-based follow-up started.

Ethics

Parental informed consent for offspring participa-
tion, and offspring assent, including permissions for
registry linkages, were obtained for all participants by
the HUNT/Young-HUNT studies. The study was
approved by the Norwegian Data Protection
Authority (#38949) and the Regional Committees
for Medical and Health Research Ethics (#2014/867).
All procedures were performed following the relevant
guidelines and regulations of these review boards.

Measures

Exposures. The primary exposure was based on pre-
viously identified constellations of maternal and
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paternal risk factors: education, drinking frequency
and amount and mental health [4]. Both parents
reported their current alcohol consumption in
HUNT surveys. These included drinking frequencies
in the previous year (‘About how often in the last 12
months did you drink alcohol?’), with response
options being ‘never drink alcohol’, ‘not at all in the
last year’, ‘a few times a year’ to ‘four to seven times
a week’, and two-week drinking quantities (‘How
many servings of beer, wine or spirits do you usually
drink in the course of two weeks?’), where the par-
ticipants recorded the actual number of consumed
drinks. The frequency responses were recoded to
reflect mid-points of the original categories (i.e. four
to seven times a week=5.5 times/week), while the
quantity responses were summed to obtain the total
alcohol intake (i.e. the sum of cans/bottles of beer,
glasses of wine and shots of liquor).To aid interpreta-
tion, the original estimates were rescaled to show
average weekly drinking quantities and frequencies.
Parental mental-health symptoms were measured
with the Hospital Anxiety and Depression Scale
(HADS) [22], where both parents completed the
HADS scale as part of the HUNT survey [23].
HADS is commonly used to screen for anxiety and
depression, where the summed scale scores translate
to the following diagnostic categories: 0—7, normal;
8-10, mild symptoms; 11-14, moderate symptoms;
and 15-21, severe symptoms [23]. The number of
years of completed education for each parent was
obtained from Statistics Norway.

Based on these indicators, we previously identified
five mutually exclusive risk constellations [4] using a
latent profile analysis [24].Table I provides a concep-
tual overview of these latent profiles (LP), together
with an overview of the variables (including their
original coding and format) used in the original
latent profile analysis extraction. In short, LP1 was
characterised by low education for both parents but
otherwise no risk. Multiple risks characterised LP2:
low education, mental-health symptoms within a
mild disorder range and weekly binge drinking in
both parents. The lowest overall risk characterised
LP3: some higher education, good mental health and
infrequent low-quantity drinking in both parents. In
LP4, casual weekly drinking in both parents was the
only potential risk factor. LP5 was characterised by
multiple risk factors: frequent and high-quantity
drinking in both parents and mental-health symp-
toms indicative of a mild disorder in fathers.

Covariates. We included the following covariates: age
at Young-HUNT participation (baseline), age at first
registry follow-up in 2008 and sex. We also included
a measure of early mental-health symptoms as self-
reported in the Young-HUNT survey by the
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Table I. Conceptual description of the parental risk constellations (latent profiles).

Latent profile 5:
multiple risks (frequent
drinking in both
parents, mental-health
symptoms in fathers)

Latent profile 1: Latent profile 2: Latent profile 3 Latent profile 4:
low education multiple risks (binge (reference): low casual drinking
drinking and mental- overall risk in both parents
health symptoms in
both parents)

Participants, 7 (%)

Family? 4857 (69.1%) 194 (2.8%)

Children 5966 (68.0%) 246 (2.8%)
Education (years)®

Maternal <12 <12

Paternal <11 <12
Maternal drinking (weekly) ©d

Average quantity 1 drink 3.92 drinks

Average frequency 0.4 days 0.95 days

Average drinks per drinking occasion 4.1 drinks/day
Paternal drinking (weekly)sd

Average quantity 2 drinks 11.2 drinks

Average frequency 0.7 days 1.9 days

Average drinks per drinking occasion
Mental health (HADS Score)s¢

5.95 drinks/day

Maternal
Paternal

Normal range
Normal range

Mild symptoms
Mild symptoms

1444 (20.5%)
1884 (21.5%)

>12
>14

1.25 drinks

0.5 days

2.3 drinks
0.9 days

Normal range
Normal range

473 (6.7%)
598 (6.8%)

>12
>12

4.1 drinks
2.3 days
1.7 drinks/day

4.8 drinks
2 days
2.35 drinks/day

Normal range
Normal range

61 (0.9%)
79 (0.9%)

>12
>12

6.5 drinks
5.4 days
1.1 drinks/day

6.6 drinks
3 days
2.2 drinks/day

Normal range
Mild symptoms

Conceptual summaries for the parental risk constellations (LP1-LP5) are shown. The corresponding LPA procedures and original LPA estimates (i.e. means
and standard error; fit indices, etc.) were reported in Lund et al. [4]. To aid interpretation, we show the estimated weekly and per drinking occasion averages
and the meaningful educational cut-offs and disorder severity for HADS average scores. Elevated levels of parental risk factors are shown in bold.

aSome families had multiple children. Therefore, the number of children is greater than the number of families for each LP.

bBased on records from Statistics Norway, indicating the number of years of completed education for each parent. The risk factor of parental low education is
conceptualised as ‘high school or less on average’, where 12 years of completed education corresponds to high school completion.

<Obtained from HUNT parental self-reports.

dPast-year drinking frequencies (‘About how often in the last 12 months did you drink alcohol?’), with response options being ‘never drink alcohol’, ‘not at all in
the last year’, ‘a few times a year’ and ‘4-7 times a week’), and two-week drinking quantities (‘How many servings of beer, wine or spirits do you usually drink
in the course of two weeks?”), where the participants recorded the actual number of consumed drinks, were used to derive parental drinking indicators used
in the original LPA classification. The frequency responses were recoded to reflect mid-points of the original categories (i.e. 4-7 times/week=5.5 times/week).
while the quantity responses were summed to obtain the total alcohol intake (i.e. the sum of cans/bottles of beer, glasses of wine and shots of liquor). To aid
interpretation, the original estimates were rescaled here to show the estimated average weekly drinking quantities and frequencies, as well as the average number
of drinks consumed per drinking occasion. Parental drinking was conceptualised as risky if it reflected drinking on two or more days per week or consuming four
or more alcoholic drinks per drinking occasion/day (i.e. binge drinking). LP1 and LP3 were not considered to be risky drinking patterns because they reflected
less than weekly drinking in both parents. Thus, averages per occasion are not shown.

<Based on HADS, a commonly used screener for anxiety and depression. Parental impaired mental-health risk followed the established HADS diagnostic

categories: 0—7, normal; 8-10, mild; 11-14, moderate; and 15-21, severe symptoms [23].

LPA: latent profile analysis; HADS: Hospital Anxiety and Depression Scale.

participants on the five-item Hopkins Symptoms
Checklist (SCL-5) [25]. In line with previous reports,
SCL-5 scores were categorised to reflect the top 25%
of the distribution versus the rest [4,26]. Missing
responses (IN=138) were retained as a separate cate-
gory to prevent loss of data.

Outcomes. Information on our substantive outcomes
of interest, namely the extent of healthcare utilisation
for anxiety and depression over the seven-year study
period, were obtained from the Norwegian primary
and specialist health registries where all consulta-
tions/visits with primary and specialist healthcare
services for somatic and psychiatric conditions are
recorded at an individual patient level. This study
used registry records in the primary and specialist
healthcare services that included anxiety/depression
codes, recorded annually between 2008 and 2014.
Table II gives an overview of the included diagnostic

codes from the International Classification of Pri-
mary Care and International Statistical Classification
of Diseases and Related Health Problems 10th Revi-
sion. We examined two related outcomes: (a) the
total number of calendar years the offspring were in
contact with the healthcare services, and (b) the total
number of offspring’s consultations/visits with the
healthcare services for anxiety/depression during the
seven-year study period (2008-2014). Both out-
comes were based on the combined primary and spe-
cialist healthcare registry records. The health registry
data used are of high quality and close to complete
for the Norwegian population. The registries capture
all consultations/visits with primary and public spe-
cialist healthcare services for anxiety and depression.
Only about 13% of psychiatric specialist healthcare
services are given by private providers [27], which,
with few exceptions, are obliged to report to the Nor-
wegian Patient Registry.
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Table II. Codes for anxiety and depression, as identified in the primary and specialist healthcare registries.

Registry for primary healthcare?

Registry for specialist healthcare®

ICPC codes ICD-10 codes

Po1 Feeling anxious/nervous/tense F30-F39 Mood (affective) disorders

P03 Feeling depressed F40-F48 Anxiety, dissociative, stress-related, somatoform and other non-psychotic
P73 Affective psychosis mental disorders

P74 Anxiety disorder/anxiety state

P76 Depressive disorder

P79 Phobia/compulsive disorder

2Control and Reimbursement to Practitioners in Primary Healthcare for Seeing and Treating ‘Patients’ Database (CPHR).

bThe Norwegian Patient Registry (NPR).

ICPC: International Classification of Primary Care; ICD 10: International Statistical Classification of Diseases and Related Health Problems 10th Revision.

Analyses. As the number of years spent in contact
with and actual consultations/visits with healthcare
services for anxiety and depression are technically
counts, and as the majority of our participants were
not registered as having utilised healthcare for these
problems (i.e. there was an excess of ‘zeros’ in our
data), our primary analysis was a count regression
model — specifically, zero-inflated negative binomial
(ZINB) regression [28,29]. As zero-inflated models
address both zero-inflation and over-dispersion prob-
lems, they are well suited and commonly used for
mental-health services research where studied out-
comes often have low prevalence rates [28-30].

Although ZINB models consist of ‘zero-inflated’
and ‘count’ components, only the count components
of these models specifically address our substantive
questions concerning the extent of healthcare utilisa-
tion. For this reason, and in alignment with the
healthcare utilisation literature [29,30], we report
only the rate estimates (i.e. incidence rate ratios)
obtained from the count component of the estimated
ZINB models.

One ZINB model was estimated for each of the
studied outcomes — specifically, for the number of
years offspring spent in contact with healthcare ser-
vices (model 1) and for the total number of off-
spring’s consultations/visits with healthcare services
(model 2) for anxiety/depression during the study
period. Identical sets of predictors (i.e. offspring sex,
age at Young-HUNT participation, age at first regis-
try follow-up in 2008, mental health at HUNT par-
ticipation and parental risk constellations) were
included in the zero-inflated and the count compo-
nent in ZINB models for both outcomes. The key
exposure (i.e. parental risk constellations) was mod-
elled as a categorical variable, with the low-risk
group, LP3, as the reference.

All analyses were conducted in Stata v.15 using
the -zimb command, where robust standard errors
were estimated based on family-level clusters using
the wvce (cluster) option. All estimates were thus
adjusted for within-family nesting.

Results

Most participants (81.5%) did not have any record
for anxiety or depression during the study follow-up
period of 2008-2014 (Table III). Because of such
preponderance of no utilisation (i.e. zeros), the aver-
age number of healthcare utilisation years for these
disorders in the entire sample was just under half a
year (M=0.43, SD=1.15). The average was four con-
sultations/visits (M=3.7, SD=17.0) during the seven-
year study period. For those 18.5% who had at least
one instance of healthcare utilisation, the average
number of utilisation years was 2.34 (SD=1.65;
min=1, max=7), and the average number of consulta-
tions/visits was 19.95 (§D=35.16; min=1, max=478)
during the seven-year study period. Table III shows
the distribution of main outcomes across the risk pro-
files, both for the entire sample and for the subsample
of those participants who utilised the healthcare sys-
tem. As evident from these summaries, our data were
highly over-dispersed and, as such, appropriately ana-
lysed via ZINB models [28-30].

Table IV shows the results from the two fully
adjusted ZINB regression models, with the number
of healthcare utilisation years (Model 1) and the
number of consultations/visits with healthcare ser-
vices (Model 2) for anxiety and/or depression in off-
spring during the seven-year study period as the
examined outcomes. As evident from the results,
parental risk constellations were not significantly
associated with the count components in either of the
models; that is, offspring of the four relative higher-
risk parental constellations did not spend more years
utilising healthcare for anxiety and depression, nor
did they have more consultations/visits for these
issues during the seven-year follow up than did off-
spring from LP3 units, the lowest-risk constellation.

The most salient risk factor, for both the number of
utilisation years and the number of consultations/visits
with healthcare services for anxiety/depression, was
the offspring’s clinically elevated mental-health symp-
tomatology as self-reported during Young-HUNT
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Table III. Descriptive summaries for primary outcomes across the latent profiles (LP) of parental risk constellations.

Number of consultations/visits with healthcare services
for anxiety/depression (2008-2014)

Number of years in contact with healthcare services
for anxiety/depression (2008-2014)

Proportion of Number of Number of years ~ Proportion of Number of Number of
participants years in in contact with participants healthcare healthcare
without any contact with healthcare services without any consultations/ consultations/
healthcare healthcare among those who  healthcare visitations, M visits among
services services, utilised it, M (SD) services (SD) those who utilised

utilisation, n (%) M (SD) utilisation, 7 (%) it, M (SD)

Entire sample 7149 (81.5%)  0.43 (1.15) 2.35 (1.6) 7149 (81.5%) 3.7 (17.0) 19.96 (35.16)
N=8773

LP1 N=5966 4813 (80.7%)  0.45 (1.2) 2.31 (1.6) 4813 (80.7%)  3.68 (16.7) 19.0 (33.9)
LP2 N=246 198 (80.5%) 0.46 (1.2) 2.38 (1.6) 198 (80.5%) 3.17 (11.4) 16.3 (21.5)
LP3 (reference) 1561 (82.9%)  0.41 (1.2) 2.41 (1.7) 1561 (82.9%)  3.88 (18.4) 22.68 (39.4)
N=1884

LP4 N=598 514 (85.9%) 0.37 (1.1) 2.68 (1.8) 514 (85.9%) 3.54 (17.9) 25.2 (41.7)
LP5 N=179 63 (79.7%) 0.43 (1.0) 2.13 (1.2) 63 (79.7%) 2.73 (10.0) 13.5 (19.1)

The proportions of offspring who did not have any healthcare services utilisation for anxiety/depression during the study period and the average number of
years in contact with and the average number of actual consultations/visits for the subsample of offspring who did utilise healthcare services for those problems
during the 2008-2014 study period are shown. All estimates adjusted for within-family clustering only.

Table IV. Healthcare utilisation for anxiety/depression in offspring (2008-2014) as a function of parental risk constellations.

Variables Model 1: Number of years in contact Model 2: Number of consultations/
with healthcare services for anxiety/ visits with healthcare services for
depression (2008-14) anxiety/depression (2008-14)
Count Count
alRR (95% CI)*b alRR (95% CI)»P

Sex (male) 0.87 (0.79-0.98) 0.64 (0.50-0.81)

Age at Young-HUNT baseline
Age at first registry follow-up in 2008
Adolescent offspring mental health (SCL-5)
Bottom 75% (reference)
Top 25%
No response
Parental risk constellation/latent profiles®
LP1
LP2
LP3 (reference)
LP4
LP5

0.98 (0.94-1.01)
1.03 (1.02-1.05)

1.34 (1.18-1.53)
1.29 (0.91-1.53)

0.92 (0.79-1.07)
1.03 (0.74-1.43)
1.20 (0.92-1.57)
0.91 (0.54-1.53)

0.97 (0.91-1.03)
1.03 (1.01-1.05)

1.38 (1.11-1.72)
1.34 (0.75-2.38)

0.76 (0.58-1.00)
0.69 (0.40-1.18)
1.09 (0.69-1.72)
0.57 (0.26-1.23)

2a]RR; adjusted incidence rate ratio with corresponding 95% CI. For brevity, estimates from the zero-inflated components (i.e. the odds of non-utilisation of
healthcare) are not shown, as they do not address the substantive questions of interest.
bFor brevity and in alignment with healthcare utilisation literature [29,30], estimates from the zero-inflated components (i.e. the odds of non-utilisation of
healthcare) are not shown, as they do not address our substantive questions of interest.
cLP1: low education; LP2: multiple risks — binge drinking and mental-health symptoms in both parents; LP3: low overall risk; LP4: casual drinking in both

parents; LP5: multiple risks — frequent drinking both parents, mental-health symptoms fathers).
SCL-5: five-item Hopkins Symptom Checklist 5 as self-reported at Young-HUNT.

participation. A similar pattern was observed for off-
spring’s sex and age at first registry follow-up in 2008.
Specifically, concerning the substantive questions of
the extent of healthcare utilisation for anxiety and
depression among offspring, the top 25 percentile of
SCL-5 scores distribution, female sex and older age at
first registry follow-up in 2008 were all significantly
associated with both more years spent utilising health-
care and greater frequency of contacts with healthcare

services (count components) during the seven-year
follow-up period.

Discussion

In this study, we examined the association between
parental risk constellations and the extent of offspring’s
utilisation of healthcare for anxiety and depression as
measured both by the number of utilisation years and



by the number of related consultations/visits during the
seven-year study period. Compared to the parental
low-risk constellation, none of the other risk constella-
tions were significantly associated with these outcomes.
The strongest predictors were offspring’s characteris-
tics — specifically, elevated mental-health symptoms in
adolescence and sex, as would be expected, given
ample evidence for continuity of these mental-health
issues across the lifespan [31] and greater likelihood of
anxiety and depression among women [32,33]. As
expected, older age at first registry follow-up was also
positively associated with both examined aspects of
healthcare utilisation for anxiety and depression.

Even though we examined the number of years
spent using healthcare services for anxiety and depres-
sion, our findings align with the body of research
reporting no major associations between parental risk
factors and duration of anxiety or depression in off-
spring [7,8]. For instance, maternal depression was
associated with subsequent onset of offspring anxiety
and depression but not with the duration of these dis-
orders in a large nationwide sample of US households
[7]. Similarly, parental depression was associated with
an increased risk of depression in offspring but not
with the number or duration of depressive episodes in
a small longitudinal community sample [9]. A set of
German community studies that examined longitudi-
nal associations between parental psychopathology
and unfavourable family environments with offspring’s
social phobia reported that parental psychopathology
was associated with onset [34] but not with the pro-
portion of years affected since disorder onset [8].

Consistent with evidence from these studies, our
results indicate that accumulated parental risks cor-
relate primarily with offspring’s risk of the disorder
itself, and less with the management and treatment
of the disorder through healthcare utilisation.
Specifically, using the same sample, we have previ-
ously shown that compared to offspring in low-risk
families, offspring of family constellations character-
ised by multiple risks (i.e. offspring of families with
low education in both parents (LP1), and elevated
frequencies and quantities of drinking in both par-
ents, and symptoms of mental-health problems in
fathers (LLP5)) were at greater risk of subsequently
receiving a diagnosis/treatment for anxiety/depres-
sion [4]. However, in the current study, offspring of
family constellations characterised by multiple risks
did not spend more years using the healthcare sys-
tem, nor did they have more healthcare consultations
for their anxiety and depression during the study
period, than offspring of the low-risk constellation.
The same held true of offspring of any of the remain-
ing constellations. Seen in conjunction with previous
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research [7-9] and the initial findings from this sam-
ple [4], the entirety of our results suggest that paren-
tal risks may be more informative for understanding
the aetiology of offspring’s anxiety and depression
than they may be for the understanding of their
course, including the extent of healthcare utilisation.

In addition to adding to the literature by using a
novel approach and providing a different perspec-
tive, there are important contextual and structural
differences between our study and several of those
referred to above, especially concerning access to
education and healthcare. For example, in the USA,
where most of the previous studies were conducted,
access to healthcare varies significantly, and paren-
tal education may play a more decisive role in the
process of accessing treatment for mental-health
problems [35]. In the USA, about 30% of adoles-
cents experience an anxiety disorder, of whom
<20% receive treatment [36,37]. Getting access to
evidence-based care may be challenging, even for
privileged families and more so for families from
rural and low SES backgrounds [37]. In Norway,
education and healthcare are publicly funded, and
barriers to access are minimal, resulting in universal
access for all residents.

Consequently, results from Norwegian settings
are less prone to common confounders. However,
access to healthcare services does not necessarily
entail their use. Among persons diagnosed with
anxiety or depression through diagnostic interviews,
less than half had registry records indicating contact
with primary and/or specialist healthcare services
for these disorders [38]. Based on the registry data
used in the current study, we cannot say for sure
whether the extent of healthcare utilisation reflects
the severity of the disorder. However, the related lit-
erature provides ample evidence that individuals
with more severe anxiety and depression use health-
care more frequently [10,11,39]. Taken together,
our novel approach, combining health surveys and
health registries, and the context in which the study
was conducted strengthen the evidence suggesting
that parental risk factors are linked with the risk of
anxiety/depression in the first place but not neces-
sarily with the extent or magnitude of healthcare
utilisation for these disorders. Receiving an anxiety
or depression diagnosis and the utilisation of health-
care for the disorder therefore appear to represent
two different constructs shaped by different factors.
For example, once a diagnosis has been made, treat-
ment referral and treatment features may depend
more on the treatment provider and the individual
patient characteristics. Healthcare services are uni-
versal and not prohibitively expensive in Norway,
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resulting in treatment decisions seldom being
shaped by patients’ financial backgrounds.

Methodological considerations

Major strengths of the study include the use of per-
son-centred approaches to identify underlying yet
previously unknown parental risk profiles based on
information obtained from both parents. Combining
health surveys and health registries to capture vari-
ous aspects of healthcare utilisation for anxiety and
depression, our findings contribute substantively to
the knowledge base, until now consisting almost
entirely of studies wutilising a lifetime history
approach or clinical interviews. Our sample included
two-parent families, where offspring, mothers and
fathers participated in the HUNT survey. While this
limits generalisability, this approach avoided the
single data source limitations and biases present in
previous studies, where information about parental
characteristics is provided only by offspring alone or
by the offspring and one parent [18]. Even though
our analytical sample was highly selective, this
non-representativeness does not hinder inferences
regarding the prospective associations between
parental risk factors and offspring’s healthcare utili-
sation for anxiety/depression [40].

Nevertheless, these findings should be considered
within the specific context of this study, including the
universal access to healthcare in Norway and a com-
bination of administrative data obtained from
national health registries with self-reported survey
data. Both self-reports and registry data have their
limitations. The first may be affected by recall bias,
selective reporting and under-reporting [41]; the lat-
ter is conservative and captures only those who self-
select into seeking help for, are diagnosed with or
receive treatment for a given disorder [38]. Thus,
while the actual rate of anxiety and depression may
be higher than that officially recorded in health regis-
tries, the current study includes complete informa-
tion about primary and specialist healthcare
utilisation for anxiety and depression. The use of reg-
istries should also increase confidence about diag-
nostic accuracy, which may be an issue in studies
where outcomes are captured using self-reporting.

Conclusions

Parental risk constellations were not prospectively
associated with the utilisation of healthcare for anxi-
ety and depression among the offspring during the
seven-year study period. Offspring of four risky con-
stellations did not spend more years using the health-
care system, nor did they have more healthcare
consultations for their anxiety and depression during

the study period, than the offspring of the low-risk
constellation. Seen in conjunction with the initial set
of results from this sample, accumulated parental
risks may be thus more informative for understand-
ing the aetiology of offspring’s anxiety and depres-
sion than they may be for the understanding of
management and treatment of such disorders,
including the extent of healthcare utilisation, among
offspring.
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