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Abstract
Background and aims: Previous research have shown that certain risk constellations of parental drinking,
mental health, and years of education were prospectively associated with increased risk of offspring
receiving a diagnosis and/or treatment for anxiety/depression. We know less about how such
constellations may relate to other aspects of offspring’s mental health -- including recurring healthcare
utilization. We examined offspring's recurring utilization of healthcare services for these disorders, as
measured both by the duration of and the number of contacts with services during a 7-year study period,
as a function of parental risk constellations.

Design: Longitudinal cohort design combining health survey and registry data.

Participants and setting: The sample included 8773 offspring from 6696 two-parent families who
participated in the Nord-Trøndelag Health Study in Norway.

Measurements: The exposures were �ve constellations of parental risks, derived previously from latent
pro�le analysis, characterized by drinking frequencies and quantities, years of education, and mental
health. The outcomes were the number of years in contact with, and the total number of contacts with the
healthcare services for anxiety/depression in offspring as recorded in healthcare registries during 2008-
2014. Associations were examined using zero-in�ated negative binomial regression models while
accounting for demographics and offspring’s early mental health.

Results: Parental risk constellations were not signi�cantly associated with offspring’s’ recurring use of
healthcare services for anxiety and depression during the study period, neither in terms of the number of
utilization years or the number of contacts. These were primarily a function of offspring’s own
characteristics, such as male gender and early mental health problems.

Conclusions: Parental risk constellations were not prospectively associated with recurring utilization of
healthcare services for anxiety and depression disorders among the offspring during the 7-year study
period; offspring from 4 risky constellations were no more likely to use such services for longer period of
time or to use them on more occasions than offspring from the low-risk constellation. Seen in
conjunction with previous research, parental risk constellations may be thus more informative for
understanding the etiology of offspring’s anxiety/depression, than for understanding of other aspects,
including recurrence of healthcare utilization in offspring.

Introduction
Anxiety and depression are common mental disorders (1–3), and leading causes of disability globally (4).
These disorders negatively affect the a�icted individuals in multiple ways; how they eat and sleep; their
relationships with family and friends; their physical health; and performance and attrition in school and at
work. Given the high prevalence and the severe personal and societal consequences of anxiety and
depression, understanding not just the etiology but also the course of these disorders is informative for
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prevention and treatment strategies. This implies research focusing not only on the risk of these disorders
but also on their additional characteristics, such as their recurrence or duration. Our previous study
showed that offspring’s exposure to certain constellations of parental risk factors -- speci�cally low
education in both parents and elevated drinking ) in both parents, and symptoms of mental health
problems in fathers -- was prospectively associated with their increased risk for receiving a diagnosis
and/or treatment for anxiety/depression during the study period (5). Whether or not such associations
exist for additional aspects of anxiety/depression in offspring - speci�cally, their recurrence - was the
focus of this paper.

The literature on the association between parental risk factors and the recurrence of offspring mental
health problems remains scarce and has yielded mixed results; some studies suggest an association (6,
7), while others do not (8–10). For instance, some research has shown and association between parental
education and the episode duration and recurrence of anxiety in offspring, (7); and between parental
psychopathology and the episode duration and recurrence of mood and anxiety disorders (6). Conversely,
other research showed that parental psychopathology and substance abuse were associated with the
onset of anxiety and depression, but that the association did not extend to the recurrence the disorder (8).
Similarly, another study found that parental psychopathology was associated with onset of offspring
social phobia, but not proportion of years affected (9). In a 20-year follow-up study, offspring of
depressed parents were three times more likely to experience depression compared to offspring of non-
depressed parents. However, within offspring with a registered depression, there were no difference in the
the number of, duration of, and the percentage of time in depressive episodes - between offspring of
depressed and non-depressed parents (10).

The abovementioned studies utilized a life history approach or clinical interviews, and they form the basis
of the current knowledge of the association between parental risk factors and recurrence of
anxiety/depression in offspring. We aim to contribute to and extend this knowledge base by utilizing a
different approach and by providing an additional perspective. Speci�cally, instead of retrospective life
histories, we prospectively combine information from general population health survey with health
registries that capture all contact that offspring had with primary and specialist health care for
anxiety/depression over seven years. Healthcare utilization literature has shown that individuals with
severe anxiety and depression tend to utilize healthcare services more frequently – both for healthcare
services in general, and mental healthcare services in particular – compared to those with less severe
problems (11–13). Based on this line of research, we use number of years in contact with, and number of
contacts with healthcare services for anxiety and depression disorders as an indicator of disorder
recurrence. Throughout the manuscript, when we refer contact with the healthcare services, we refer to
only contacts for anxiety and depression.

Parental drinking, mental health, and socio-economic status (SES) are all associated with increased risk
of mental health problems in offspring (10, 14–19). Common limitations in previous research include
focus on a single parental risk factor (20), use of cross-sectional study design (8), and examination of
clinical-level parental risk factors only (14, 21). Consequently, past studies failed to detect risk factors
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that may present below-clinical levels or in (accumulated) combinations with one another. Further, many
studies only include information on one parent often provided by offspring (22). We address these
shortcomings in three ways. First, we use a community sample with information from mothers, fathers,
and offspring. Second, as our substantive exposure, we use constellations of parental risk factors
(alcohol drinking frequency and amount, education, and mental health of both parents) as they naturally
occurred in families (5). Third, we use a prospective study design that captures outcomes of interest with
practically no attrition (23); offspring were followed up through 2 continually updated health registries
providing information about all contacts with primary and specialist healthcare for anxiety/depression.

We examine the prospective association between parental risk constellations and offspring's recurrence
of anxiety/depression, measured as the number of years in contact and number of contacts with health
care services, during the 7-year study period (2008 and 2014). The �ndings can improve our
understanding and offer valuable nuance to the knowledge of whether parental risk constellations are - in
addition to being associated with risk of offspring anxiety/depression - also associated with disorder
recurrence.

Methods
Design and sample

We combined previously collected survey data from the Nord-Trøndelag Health Studies (HUNT/Young-
HUNT) with prospectively collected health registry data, where HUNT surveys provided information on
substantive exposures and covariates and health registries provided information on substantive
outcomes of interest. Data sources were linked at the individual using person identi�cation numbers
assigned to all residents in Norway.

HUNT and Young-HUNT are large longitudinal general population studies covering a range of health-
related topics, where all adults older than 20 and all adolescents between 13 and 20 years of age residing
in Nord-Trøndelag county in Norway were invited to participate in these studies, respectively (24–26). The
demographic structure of the county is reasonably representative of the Norwegian population (24–26).

We used data from two waves, collected in 1995-97, and 2006-08. The response rates for the surveys
used ranged from 54.1–82.7% (24, 25). Detailed information on response rates, how nonparticipation
was handled, and reasons for nonparticipation has been provided in HUNT and young-HUNT cohort
description manuscripts (24–27). HUNT surveys provided information on parents, while Young-HUNT
provided information on offspring; parents and offspring completed their HUNT questionnaires at
approximately the same time and their responses were linked at the family level using the unique family
numbers available from Statistics Norway. Because our aim was to examine the associations between
exposures 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 focusing on 2-parent families only. Our analytical sample therefore consisted of family triads (N = 
6,696) where the all age-eligible offspring (N = 8,773) and both parents had completed the surveys. All
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offspring were 13–19 years old when they participated in Young-HUNT and 14–33 years old in 2008
when registry follow-up started.

Ethics

Study participants provided informed consent. 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 in accordance with the relevant guidelines and regulations
of these review boards.

Measures

Exposures

The primary exposure was based on previously identi�ed constellations of maternal and paternal risk
factors: education, drinking frequency and amount, and mental health (5). In the HUNT survey, the items:
"How many times a month do you normally drink alcohol?" and "How many glasses of beer, wine, or
spirits do you usually drink in the course of two weeks?" captured maternal and paternal drinking
frequency and quantity respectively. Parental mental health symptoms were measured with the Hospital
Anxiety and Depression Scale (HADS), where both parents completed the HADS scale as part of the
HUNT survey (28, 29). 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 indicate mild symptoms;
11–14 moderate symptoms; and 15–21 severe symptoms (28). The number of years of completed
education for each parent was obtained from Statistics Norway.

Based on these indicators, we previously identi�ed �ve mutually exclusive risk constellations (5) using a
Latent Pro�le Analysis (LPA)(30, 31). Table 1 provides a conceptual overview of these Latent Pro�les
(LP). In short, LP1 was characterized by low education for both parents, but otherwise no risk. LP2 was
characterized by multiple risks; low education, mental health symptoms within a mild disorder range, and
weekly binge drinking in both parents. LP3 was characterized by the lowest overall risk: 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 characterized by multiple risk
factors: frequent and high quantity drinking in both parents and mental health symptoms indicative of a
mild disorder in fathers. We have previously shown increased risk for anxiety and depression diagnosis or
treatment among offspring from risk constellations LP1 (i.e., low education in both parents) and LP5
(elevated drinking frequency and quantity in both parents, and elevated mental health symptoms in
fathers)(5).
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Table 1
Description of the parental risk constellations (Latent Pro�les)

  Latent
pro�le 1

Latent pro�le 2 Latent
pro�le
3

Latent
pro�le 4

Latent pro�le 5

Characteristic Low
Education

Multiple risks: binge
drinking and mental
health symptoms in
both parents

Low
overall
risk

Casual
drinking
in both
parents

Multiple risks:
frequent drinking
both parents, mental
health symptoms
fathers

Participants,
n(%)

         

Family a 4,857
(69.1%)

194 (2.8%) 1,444
(20.5%)

473
(6.7%)

61 (.9%)

Children 5,966
(68.0%)

246 (2.8%) 1,884
(21.5%)

598
(6.8%)

79 (.9%)

Education
(years)b

         

Maternal < 12 < 12 > 12 > 12 > 12

Paternal < 11 < 12 > 14 > 12 > 12

Maternal
drinking
(weekly)c, d

         

Average
quantity

1 drink 3.92 drinks 1.25
drinks

4.1
drinks

6.5 drinks

Average
frequency

0.4 days 0.95 days 0.5
days

2.3
days

5.4 days

Notes: The original Latent pro�le analysis procedures utilized all indicators in their original format(5);
to aid interpretation, we re-scaled the estimates to show average weekly drinking quantities and
frequencies. 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. bFrom
the Statistics Norway records. cFrom parental self-reports. d Quantity = number of glasses of beer,
wine, or liquor reported in HUNT surveys. e HADS (14-item Hospital Anxiety and Depression Scale) is
commonly used to screen for anxiety and depression. Sum scores translate to the following
diagnostic categories: 0–7 normal, 8–10 mild, 11–14 moderate, and 15–21 severe symptoms.



Page 7/19

  Latent
pro�le 1

Latent pro�le 2 Latent
pro�le
3

Latent
pro�le 4

Latent pro�le 5

Paternal
drinking
(weekly)c, d

         

Average
quantity

2 drinks 11.2 drinks 2.3
drinks

4.8
drinks

6.6 drinks

Average
frequency

0.7 days 1.9 days 0.9
days

2 days 3 days

Mental health
(HADS
Score)c, e

         

Maternal Normal
range

Mild symtoms Normal
range

Normal
range

Normal range

Paternal Normal
range

Mild symptoms Normal
range

Normal
range

Mild symptoms

Notes: The original Latent pro�le analysis procedures utilized all indicators in their original format(5);
to aid interpretation, we re-scaled the estimates to show average weekly drinking quantities and
frequencies. 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. bFrom
the Statistics Norway records. cFrom parental self-reports. d Quantity = number of glasses of beer,
wine, or liquor reported in HUNT surveys. e HADS (14-item Hospital Anxiety and Depression Scale) is
commonly used to screen for anxiety and depression. Sum scores translate to the following
diagnostic categories: 0–7 normal, 8–10 mild, 11–14 moderate, and 15–21 severe symptoms.

Covariates

We included the following covariates: age at Young-HUNT participation, age at start of registry follow-up
in 2008, and gender. We also included a measure of early mental health symptoms as self-reported in the
Young-HUNT survey by the participants on the 5-item Hopkins Symptoms Checklist (SCL-5) (32). In line
with previous reports, SCL-5 scores were categorized to re�ect the top 25% of the distribution vs. rest (5,
32, 33), while missing responses (n = 138) were modeled as a separate category to prevent loss of data.

We included the following covariates: age at Young-HUNT participation, age at start of registry follow-up
in 2008, and gender. We also included a measure of early mental health symptoms as self-reported in the
Young-HUNT survey by the participants on the 5-item Hopkins Symptoms Checklist (SCL-5) (32). In line
with previous reports, SCL-5 scores were categorized to re�ect the top 25% of the distribution vs. rest (5,
32, 33), while missing responses (n = 138) were modeled as a separate category to prevent loss of data.

We included the following covariates: age at Young-HUNT participation, age at start of registry follow-up
in 2008, and gender. We also included a measure of early mental health symptoms as self-reported in the
Young-HUNT survey by the participants on the 5-item Hopkins Symptoms Checklist (SCL-5) (32). In line



Page 8/19

with previous reports, SCL-5 scores were categorized to re�ect the top 25% of the distribution vs. rest (5,
32, 33), while missing responses (n = 138) were modeled as a separate category to prevent loss of data.

Outcomes

Information on our substantive outcomes of interest – that is, the recurrence of anxiety and depression
over the 7-year study period -- were obtained from the Norwegian primary- and specialist health registries
where all contacts with primary and specialist health care services for all somatic and psychiatric
conditions are recorded at the patient-level. In this study we used registry records in the primary and
specialist healthcare services that included anxiety/depression codes, recorded annually between 2008
and 2014. Table 2 gives an overview of the included diagnostic codes from the International
Classi�cation of Primary Care (ICPC) and International Statistical Classi�cation of Diseases and Related
Health Problems 10th Revision (ICD-10). We examined two related outcomes; 1) the total number of
calendar years the offspring were in contact with the healthcare services. This was calculated based on
an individual’s contacts with the health care services during each calendar year. 2) The total number of
offspring's contacts with the healthcare services for anxiety/depression during the study period (2008–
2014). Both outcomes were based on the combined primary and specialist healthcare registry records.

Table 2
Codes for anxiety and depression, as identi�ed in the primary and specialist healthcare registries

Registry for primary
healthcarea

Registry for specialist healthcareb

ICPC codesc ICD-10 codesd

P01 Feeling
anxious/nervous/tense

F30
–
F39

Mood (affective) disorders

P03 Feeling depressed F40
–
F48

Anxiety, dissociative, stress-related, somatoform, and other
non-psychotic mental disorders

P73 Affective psychosis  

P74 Anxiety
disorder/anxiety state

 

P76 Depressive disorder    

P79 Phobia/compulsive
disorder

   

Notes: aControl and Reimbursement to Practitioners in Primary Healthcare for Seeing and Treating
Patients' Database (CPHR). bThe Norwegian Patient Registry (NPR). cICPC=International
Classi�cation of Primary Care. dICD 10 = International Statistical Classi�cation of Diseases and
Related Health Problems 10th Revision.

Analyses
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As the number of a) years in contact with, and b) of actual contacts with the healthcare services for
anxiety and depression are technically counts, and as the majority of our participants were not registered
as having contact with the healthcare services for these problems (i.e., there was an excess of "zeros" in
our data), our primary analysis was a count regression model, speci�cally, zero-in�ated negative binomial
(ZINB) regression. As zero-in�ated models address both zero-in�ation and over-dispersion problems, they
are well-suited for mental health services research where studied outcomes often have low-prevalence
rates (34, 35).

ZINB models consist of two components; the �rst models "zeroes" (the likelihood of no contact with the
healthcare services in our case), while the second one models counts (the number of years, and the
number of actual contacts with the healthcare services for anxiety and depression problems in our case).
Thus, a ZINB model was estimated for each one of our outcomes, where the count components of these
models speci�cally address our substantive questions of disorder(s) recurrence; that is, the duration of,
and number of repeated contacts with the healthcare system for anxiety and depression disorders.
Identical sets of predictors were included in the zero-in�ated and the count component; the key exposure
(parental risk constellations) was modeled as a categorical variable with the low-risk group, LP3, as the
reference. To aid in the results interpretation, we reported the adjusted odds ratios (aORs) of no contact
versus contact with the healthcare services for the zero-in�ated component, and the adjusted incidence
rate ratios (aIRRs) for the count component of both models.

All analyses were conducted in Stata using the -zinb command (36), where robust standard errors were
estimated based on family-level clusters using the vce (cluster) option. All estimates were thus adjusted
for within-family nesting (37) .

Results
Most participants (81.5%) did not have any record for anxiety or depression during the study follow-up
period of 2008–2014. During that time, they were in contact with healthcare services for these disorders
for just under half a year (M = .43, SD = 1.15), and 4 times (M = 3.7, SD = 17.0) on average. For those
18.5% who had at least one contact with the healthcare system, the average number of years in contact
was 2.34 (SD = 1.65; Min = 1, Max = 7), and the average number of contacts was 19.95 (SD = 35.16; Min = 
1, Max = 478) during the 7-year follow-up. Table 3 shows the distribution of main outcomes across the
risk pro�les, both for the entire sample and for those in contact with the healthcare system only.
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Table 3
Descriptives for primary outcomes across latent pro�les (LP)

LP Number of years in contact with healthcare
services for anxiety/depression (2008-14)

Number of contacts with healthcare
services for anxiety/depression (2008-14)

Entire sample

N = 8,773

With contacts only

n = 1,624

Entire sample

N = 8,773

With contacts only

n = 1,624

M (SD) M (SD) M (SD) M (SD)

LP1 0.45 (1.2) 2.31 (1.6) 3.68 (16.7) 19.0 (33.9)

LP2 0.46 (1.2) 2.38 (1.6) 3.17 (11.4) 16.3 (21.5)

LP3 0.41 (1.2) 2.41 (1.7) 3.88 (18.4) 22.68 (39.4)

LP4 0.37 (1.1) 2.68 (1.8) 3.54 (17.9) 25.2 (41.7)

LP5 0.43 (1.0) 2.13 (1.2) 2.73 (10.0) 13.5 (19.1)

Table 4 shows the results from the two fully adjusted ZINB regression models, with years in healthcare
services (Model 1) and contacts with healthcare services (Model 2) for anxiety and/or depression as the
examined outcomes. The results from both models show that LP1 (Low parental education) was
associated with signi�cantly lower odds of not having any healthcare contact for anxiety/depression
during the study period (zero-in�ation component) when compared to the low-risk group (LP3). That is,
offspring from LP1 were more likely to have contact with healthcare services. However, parental risk
constellations were not signi�cantly associated with the count components in either of the models; that
is, with the measures of anxiety and depression recurrence during the study period.

The most salient risk factor for both the number of years spent in and the number of visits to the
healthcare services for anxiety/depression, was the offspring's own mental health symptomatology as
self-reported during Young-HUNT participation. A similar pattern was observed for gender. Speci�cally, in
relation to the substantive questions of recurring anxiety and depression; the top 25 percentile of SCL-5
scores distribution and female gender were both signi�cantly associated with greater duration of and
frequency of contacts with healthcare services (count components).
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Table 4
Number of years, and number of contacts with primary and specialist healthcare for anxiety/depression

(2008–2014)
Variables Model 1:

Number of years in contact with
healthcare services for
anxiety/depression (2008-14)

Model 2:

Number of contacts with healthcare
services for anxiety/depression
(2008-14)

Zero-In�ated Count Zero-In�ated Count

aOR (95% CI) b aIRR (95% CI)c aOR (95% CI) b aIRR (95% CI) c

Gender (M) 1.76 (1.47–2.01) 0.87 (0.79–0.98) 1.88 (1.53–2.29) 0.64 (0.50–0.81)

Age at Young-
HUNT

1.07 (1.03–1.12) 0.98 (0.94–1.01) 1.11 (1.04–1.17) 0.97 (0.91–1.03)

Age in 2008 0.97 (0.96–0.98) 1.03 (1.02–1.05) 0.95 (0.93–0.97) 1.03 (1.01–1.05)

Adolescent
mental health
(SCL-5)a

 

Bottom 75%
(ref.)

-- -- -- --

Top 25% 0.51 (0.45–0.61) 1.34 (1.18–1.53) 0.34 (0.23–0.49) 1.38 (1.11–1.72)

No response 0.48 (0.28–0.84) 1.29 (0.91–1.53) 0.32 (0.12–0.79) 1.34 (0.75–2.38)

Latent pro�lesd  

LP1 0.81 (0.67–0.97) 0.92 (0.79–1.07) 0.75 (0.59–0.94) 0.76 (0.58–1.00)

LP2 0.79 (0.51–1.24) 1.03 (0.74–1.43) 0.64 (0.35–1.15) 0.69 (0.40–1.18)

LP3 (ref.) -- -- -- --

LP4 1.29 (0.93–1.78) 1.20 (0.92–1.57) 1.31 (0.88–1.92) 1.09 (0.69–1.72)

LP5 0.56 (0.28–1.14) 0.91 (0.54–1.53) 0.48 (0.20–1.15) 0.57 (0.26–1.23)

Notes: aSCL-5, 5-item Hopkins Symptom Checklist 5 as self-reported at Young-HUNT, baOR; adjusted
odds ratio, caIRR; adjusted incidence rate ratio, dLP1 = 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.
Note that the zero component of the ZINB model estimates the probability of being a 'certain zero'
(i.e., of not having any healthcare contacts for anxiety/depression during the study period), leading to
the reversed sign of substantive predictors and their interpretation. For example, in Model 1, gender
(male) was associated with signi�cantly greater odds of not having any healthcare contact for
anxiety/depression during the study period (zero-in�ation component), and with having signi�cantly
fewer years in the healthcare services for these problems (count component).
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Discussion
In this study, we examined the association between parental risk constellations and offspring's recurring
utilization of healthcare services for anxiety and depression disorders, as measured both by the duration
of and the number of such contacts during the seven-year study period. When compared with low-risk
parental constellation, no parental risk constellation was signi�cantly associated with either the number
of years offspring spent in contact with healthcare services, or the total number of contacts for
anxiety/depression during the 7-year study period. The strongest predictors of these outcomes were
offspring’s own characteristics; speci�cally, elevated mental health symptoms in adolescence and gender,
as would be expected given ample evidence for continuity of these mental health issues across the
lifespan (38, 39) and greater likelihood of anxiety and depression disorders among women (40–44).

Our �ndings thus appear aligned with the body of research reporting no major associations between
parental risk factors and recurrence of anxiety or depression in offspring (8, 9). For instance, maternal
depression was associated with subsequent onset of offspring anxiety and depression disorders, but not
with the recurrence of the disorders in a large nationwide sample of US households (8), while parental
depression was associated with increased risk of depression in offspring, but not with the number or
duration of depressive episodes in a small longitudinal community sample (10). A set of German
community studies that examined longitudinal associations between parental psychopathology and
unfavorable family environments with offspring social phobia reported that parental psychopathology
was associated with onset (45), but not with proportion of years affected since disorder onset (9).

Consistent with evidence from these studies, the entirety of our results also points at the salience of
accumulated parental risks primarily in relation to the disorder risk itself, and less so in relation to its
recurrence among offspring. Speci�cally, using the same sample, we have previously shown that
compared with offspring in low-risk families, offspring from family constellations characterized by
multiple risks - speci�cally, low education in both parents (LP1) and elevated frequencies and quantities
of drinking in both parents, and symptoms of mental health problems in fathers (LP5) - were at greater
risk of subsequently receiving a diagnosis/treatment for anxiety/depression (5). However, in the current
study, offspring from family constellations characterized by multiple risks were not at greater risk for
greater duration or frequency of contacts when compared to offspring from the low-risk constellation.
Neither were offspring from any of the remaining constellations. Seen in conjunction with previous
research (8–10) and the initial �ndings from this sample (5), the entirety of our results suggest that
parental risks may be more informative for understanding the etiology of offspring’s anxiety and
depression, than they may be for understanding of their course, including recurrence of healthcare
utilization.

In addition to adding to the literature by using a novel approach and providing a different perspective to
the literature, 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
US, where most of the previous studies were conducted, access to healthcare varies signi�cantly, and
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parental education may play a more deciding role in the process of accessing treatment for mental health
problems (46). In the US, about 30% of adolescents experience anxiety disorder; of which less than 20%
receive treatment (47, 48). Getting access to evidenced-based care is di�cult even for privileged families,
more so for families from rural and low SES backgrounds (48). In Norway, education and healthcare are
publicly funded and universally accessible, so all residents have equal access. Results from a Norwegian
setting are consequently less prone to the usual confounders. However, access to healthcare services is
not synonymous with people making use of them. 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 problems (49). In the current study, registry data do not allow us to
say for sure whether the recurrence of contact re�ects the severity of the disorder, but the literature on
utilization of healthcare services, provides ample evidence that persons with more severe anxiety and
depression are more frequent healthcare services utilizers (11–13). Taken together, our novel approach-
combining health surveys and health registries- and the context where the study was conducted,
strengthens the evidence suggesting that parental risk factors are linked with the risk of
anxiety/depression in the �rst place, but not necessarily with recurrence, or severity.

Methodological considerations

Major strengths of the study include the use of person-centered approaches for identi�cation of
underlying, yet previously unknown, parental risk pro�les based on information obtained from both
parents. Combining health surveys and health registries to capture health care utilization for anxiety and
depression, our �ndings substantively contribute to the knowledge base almost entirely consisting of
studies utilizing a lifetime history approach or clinical interviews. Our sample included 2-parent families
where offspring, mothers, and fathers participated in the HUNT survey. While this limits generalizability,
this approach avoided the single data source limitations and biases as previous studies, where
information about parental characteristics is provided by only the offspring alone or the offspring and
one parent (22). 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 recurrence of healthcare service utilization for anxiety/depression (50).

Nevertheless, the �ndings should be considered within the speci�c context of this study, including the
universal access to healthcare in Norway and combination of population-wide health registries with self-
reported survey data. Both self-reports and registry data have their limitations. The �rst may be affected
by recall bias, selective reporting, and underreporting (51, 52); the latter are conservative and capture only
those who self-select into seeking help for, and are diagnosed with, or receive treatment (49, 53). Thus,
while the actual rate of anxiety and depression may be higher than what is o�cially recorded in health
registries, the current study include complete information about primary and specialist healthcare service
utilization for anxiety and depression disorders. The use of registries should also increase con�dence
about diagnostic accuracy, which may be an issue in studies where outcomes are captured using self-
report.
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Conclusion
Parental risk constellations were not prospectively associated with recurring utilization of healthcare
services for anxiety and depression disorders among the offspring during the 7-year study period;
offspring from 4 risky constellations were no more likely to use such services for longer period of time or
to use them on more occasions than offspring from 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
understanding the etiology of offspring’s anxiety and depression alone, than they may be for
understanding of other aspects, including recurrence of healthcare utilization in offspring.
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