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Abstract

Background Mental health problems, and major depression in particular, are important public health issues.
Following trends in the prevalence of major depression is difficult because of the costs and complications of
diagnostic interviews and general population self-report health surveys. Scandinavian countries, however, have
several central, population-based health registries. We aimed to investigate how well these registries capture the
epidemiology of major depression in the population.

Methods In two Norwegian regional surveys of general population health, each repeated after 10 years, responders
were asked to report depressive symptoms using the Hopkins Symptom Checklist (HSCL) or the Hospital Anxiety
and Depression Scale (HADS). Data were linked to three central health registries capturing contact with primary care,
specialist care and prescriptions for antidepressants, to investigate how well these registries reflected self-reported
depressive symptoms.

Results Most responders scored low on Hopkins Symptom Checklist (HSCL) and the Hospital Anxiety and Depression
Scale (HADS), but 10% and 13%, respectively, scored above cut-off, with only minor changes between the two survey
times. Females scored higher than males. Older people scored lower than younger, and a social gradient was visible.
Around 12% of those who scored above the cut-off on either scale were recorded in the central health registries
during the following year. This correlation was highest in primary care data, followed by prescription data and lowest
in specialist care. Females were more often recorded in registries (p <0.001), as were younger people (p <0.001).

Conclusions There was a strong association between scores on screening for major depression in the general
population surveys and being recorded in central health registries. There was a low sensitivity of these registries.
and there was some variation in how sensitive the central health registries were in picking up depression, especially
for males and older people. However, the stability of the measures over time suggests we may get an impression

*Correspondence:
Jorgen G. Bramness
jobr@fhi.no

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-18754-w&domain=pdf&date_stamp=2024-5-16

Bramness et al. BMC Public Health (2024) 24:1330

Page 2 of 12

of the prevalence of major depression in the general population by using data from the central health registries. A
combination of primary care data, prescription data and specialist care data have a higher sensitivity.

Introduction

Severe mental health disorders, major depression, and
anxiety disorders account for a sizable and potentially
increasing part of non-communicable diseases and form
a disproportionately high burden of disease in all regions
of the world. According to Global Health Estimates for
the WHO European Region these disorders accounted
for 29% of non-fatal disease burden (years lived with
disability) and 15% of total disease burden (disability-
adjusted life years; DALYs) [1]. However, these figures
do not capture the full consequences of these disorders.
They contributed heavily to as many as 141 000 deaths
attributed to self-harm in the European Region in 2016
[2]. Furthermore, people with severe mental disorders
and drug use disorders have a much higher average mor-
tality compared to the general population, which trans-
lates to a reduction in life expectancy of 10-15 years
[3]; these premature deaths are most commonly due to
unrecognized and untreated physical health conditions
[4, 5].

It is vital in the work on prevention and treatment of
non-communicable diseases that we have reliable esti-
mates of the occurrence of mental health disorders.
Major depression is one of the most common disorders
with a life-time prevalence of 5-17% [6]. The prevalence
varies between groups: traditionally, more depressive
symptoms are reported by females than by males [7-9],
and more females than males are diagnosed with [10]
and treated for [11] major depression, although this can
vary [12]. Several studies have shown social gradients in
depressive symptoms with lower socio-economic status
(SES) being associated with more depressive symptoms
[13, 14]. Still a study from Denmark found that higher
socio-economic status predicts more use of antidepres-
sants [15], while the reverse has been shown in Norway
[16, 17]. It has also been debated whether the threshold
for reporting mental health issues has changed over time
[18]. There have been reports of increasing trends for
reporting depressive symptoms, especially in females and
at least in adolescents [19-21]. Furthermore, some stud-
ies have reported an increase in diagnosis [22] and treat-
ment of major depression [23, 24], but this is not true for
all studies [12, 25].

Unfortunately, data on mental health disorders are dif-
ficult to collect [26]. One approach is to perform popu-
lation-based diagnostic interviews trying to capture the
prevalence. However, such surveys are arduous, costly,
and potentially have high attrition rates resulting in dif-
ferent forms of selection bias. Only a few such studies
have been performed in Norway [8, 9, 23, 27].

An alternative approach is to conduct general popu-
lation health surveys, using self-report questionnaires,
rather than diagnostic tools. These are easier and cheaper
to administer [28]. Although self-reporting of mental
discomfort and depressive symptoms is not the same as
having a mental health or depressive disorder [29], there
are several validated self-report instruments for depres-
sive symptoms with set cut-offs for major depression
with established sensitivity and specificity. Two examples
are the Hopkins Symptom Checklist (HSCL — referred to
below as Hopkins) and the Hospital Anxiety and Depres-
sion Scale (HADS). Several studies have shown that they
also tap into clinically valid information. Using Hop-
kins with a cut-off of 1.85 gives a sensitivity of 0.89 and
a specificity of 0.98 for major depressive disorder [30].
Using HADS with a cut-off of 6 gives a sensitivity of 0.88
and a specificity of 0.70, the more optimal cut-off being 8
or 11 [31]. Although they cost less, such surveys are not
performed in the whole population on a regular basis, so
they are not ideal for ongoing estimates of prevalence.

An alternative, in Scandinavian countries, could be
using national health registries and databases with
nationwide coverage to provide estimates, as this infor-
mation is already collected. Norway has several registries
that could provide information about non-communicable
diseases in general and major depression specifically. The
Norwegian Control and Payment of Health Reimburse-
ments Database, is an administrative register that covers
treatment contacts in primary health care [32]. We refer
to this below as the “primary care database”. the Norwe-
gian Prescription Database (NorPD) covers prescriptions
dispensed outside of institutions [33]. This is referred
to below as “the prescription database” The Norwegian
Patient Registry (NPR) covers all treatment contacts in
specialised health care [32], so this is referred to below
as “the specialist care registry” These registries offer
readily available large data sets with full coverage and
possibly less bias than surveys, but they are “shallow” in
that they do not include much clinical detail or desired
control variables [34]. Furthermore, the large discrep-
ancy between symptoms reported and depression care
received known from international [35] and national [36]
research may imply that these registries do not represent
the true morbidity in the population. Investigations have
shown that only 36% of patients with major depressive
disorder have been recorded for this in primary care and
only 15% in specialised health care [36]. So, we need to
find out how these registries may reflect the real illness
levels in their target populations. Some groups may be
better represented, and other groups less well.
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In this study, we wanted to explore how well three of
the central administrative/health registries in Norway
— the primary care database, the prescription database,
and the specialist care treatment registry — reflect the
morbidity caused by major depression in the population.
This was done by linking self-report of depressive symp-
toms in population-based health surveys to data from the
health registries. We ask the following questions:

1) What is the level of self-reported depressive
symptoms in population-based surveys, and does
this level differ between age groups, sexes, or
socioeconomic groups or over time?

2) What are the recodings of cases of depression found
in population-based surveys in the central health
registries, and does this differ between age groups,
sexes or socioeconomic groups or over time?

Materials and methods

Health survey data

Data were retrieved from four different Norwegian popu-
lation based health presented here by name (and year
for data collection): two waves of the Tromsg Study,
Tromse6 (2007-08) and Tromswe7 (2015-16), and two
waves of the Trandelag Health Study, HUNT3 (2006-08)
and HUNT4 (2017-19). All these surveys are comprehen-
sive general population health surveys based in urban
and rural areas of northern and central Norway target-
ing the resident adult population. Both Tromsg surveys

Table 1 Overview of the central health registries and diagnostic
codes used
Register Codes

Norwegian Control and Payment of Health Reimbursements Database
(CPHR — the primary care database)

Interpretation/wording

ICPC-2 P73, P76 Affective disorder, De-
pressive disorder
ICD-10 F32-F34 Depressive episode,

recurrent depressive dis-
order, persistent mood
(affective) disorder

Norwegian Prescription Database (NorPD)

Drug ATC-codes NO6A* Antidepressants
Reimbursement codes F32-F34,-F3  Affective disorders need-
ICD-10 ing treatment, Affective

disorders
Reimbursement codes P73,P76,-73

ICPC-2

Diagnosis recorded in Norwegian Patient Registry (NPR — the specialist care
registry)
ICD-10 F32-F34 Depressive episode,
recurrent depressive dis-
order, persistent mood
(affective) disorder

* any digit after this, indicating all antidepressants
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included adults 40-70 years of age and both HUNT sur-
veys included adults 20-79 years of age.

From all responders in the Tromseg6 and Tromse7
surveys, the score on the Hopkins Symptom Checklist
10-item version was noted. HSCL-10 is a measure of psy-
chological distress [37], and is a shorter version of the
Hopkins checklist, which performs almost as well as the
longer versions [30]. The HSCL-10 asks the respondent
about symptoms related to anxiety and depression over
the past week on a scale of 1 (not at all) to 4 (extremely).
The mean score is calculated, producing a range of scores
from 1 to 4 where higher score corresponds to more
psychological distress. An average score>1.85 has com-
monly been considered a cut-off to identify cases [30].
HSCL-10 consists of two factors — depression and [38,
39] anxiety. For this study the five items covering depres-
sion were included. Only those responding to all five
questions were included, no imputation was performed.

For all the responders in the two population surveys
HUNT3 and HUNT4 responses for the Hospital Anxi-
ety and Depression Scale (HADS) were recorded. HADS
is a 14-item scale measuring self-reported anxiety and
depression, where the scale goes from 0 to 3. There is a
reliable two factor structure of the instrument [40], with
items 2, 4, 6, 8, 10, 12 and 14 tapping depression (HADS-
D). From these seven questions a sum score was calcu-
lated. Usually, three cut-offs are set for HADS-D: =5 for
mild depression, =8 for moderate depression and > 11 for
severe depression [41]. To enable a comparable rate for
depression with HSCL we used a HADS cut-off score of 7
or more as indicative of depression. Only those respond-
ing to all seven questions were included. No imputation
was performed.

Data from central health registries
The data from the four population-based surveys —
Tromse6, Tromse7, HUNT3 and HUNT4 - were linked
with data from three national databases and registries;
the Norwegian Control and Payment of Health Reim-
bursements Database (the primary care database) 2006—
2020, the Norwegian Prescription Database 2004—2020,
and the Norwegian Patient Registry (specialist care reg-
istry) 2008-2020 using the Norwegian 11-digit unique
person-identifier, encrypted. Codes for identification of
outcome and their interpretation (wording) are given
in Table 1. We looked for records in the registries 0-365
days after the date of the health survey symptom scores.
The primary care database is an administrative data-
base that registers all claims from primary health care
providers (doctors, psychologists, physiotherapists, etc.)
in Norway from 2006 onwards. The database has full
national coverage and all primary health care physicians
send their claims to the Norwegian authorities. From the
primary care database, we included all patients who were
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given an ICPC-2 diagnosis of a depressive disorder P73
or P76 or an ICD-10 diagnosis of F32-34 at least once.
For the Tromseg6 and the HUNT3 surveys — because
these were earlier - we only had 1 year of data available
from the primary care database.

In the prescription database (available from 2004
onwards) we only registered those prescriptions for anti-
depressants (ATC-code NO6A*) that included a reim-
bursement code for depression (any combination of
ICD-10 codes -F3 and F32-F34 or ICPC-2 codes —73,
P73, and P76; Table 2), to avoid including prescriptions
of antidepressants for other reasons. To ensure that these
were, in fact, used for depression, we only included as
outcome those who received at least two prescriptions
between 90 and 365 days apart. For the 1-year window,
at least one of the two prescriptions had to be within the
window.

The specialist care registry (NPR) covers all treatment
of patients in specialised health care in Norway, with full
national coverage since 2008. From the specialist care
registry, we included all patients who were given an ICD-
10 diagnosis of F32-F34 at least once.

Background variables

Data on included ages, screening instruments for depres-
sive symptoms, number of invitees and responders (and
rates) are given in Table 2. Background variables included
in the study were age, sex, and socio-economic status.
Socio-economic status was measured by level of educa-
tion and income by linking to data provided by Statis-
tics Norway. Education was stratified into primary (12
years), secondary (15 years) and tertiary (=16 years), and
income into quartiles of household income per consump-
tion unit, where the number of consumption units was
computed according to the OECD modified scale which
assigns a value of 1 to the household head, of 0.5 to each
additional adult and of 0.3 to each child [42]. The quar-
tiles were computed for the total Norwegian population
per calendar year, sex, and 10-year age group (20-29,
30-39,...,704).

Statistical analysis

For the later surveys (Tromsg7 and HUNT4), we com-
puted relative risks (RRs) for being recorded in one of the
three health registries 0-365 days after the survey date,
using uni- and multivariate Poisson regressions with

Table 2 Overview of the Norwegian population surveys included
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robust variance estimates. The variables included in the
regression models were the psychological distress HSCL/
HADS score (above limit yes/no), age (continuous, per
10-year increment), sex (male/female), education (low/
medium/high), income quartile (q1, q2, q3, q4), the last
category being the reference for each categorical variable.
Analyses were performed using R version 4.0.3.

Results

Response to general health survey questions on
depressive symptoms

Figure 1 shows that most people scored low on both
the Tromse (panel A) and the HUNT (panel B) popula-
tion surveys, with minor changes between the two time
points at which each of these surveys was repeated. The
distribution of both Hopkins HCSL-10 (Tromsg6 and 7)
and HADS (HUNT3 and 4) scores were skewed heav-
ily towards the left, or to lower scores. This was most
obvious in the Tromse surveys which used the Hop-
kins HCSL-10 scoring instrument. In Table 3 we see an
increase in the number who scored above cut-off from
the Tromse6 (2007-08) to the Tromsg7 (2015-16) sur-
vey (9.6-11.4%; change of 1.8 [95% CI 1.0, 2.5]), while
the number of responders scoring above cut-off showed
a slight decrease from HUNT3 (2006-08) to HUNT4
(2017-19) (from 13.9 to 13.5%; change of -0.4; [-0.9,
0.1]). For the Tromse studies, there was an overweight
of females scoring above cut-off, while for the HUNT
surveys there was an overweight of males. Table 3 (and
supplementary figure S1) shows the age distribution
of respondents who reported depressive symptoms
above cut-off. In the HUNT Study, the score versus age
was reversed with the elderly having the highest share
above cut-off in the 2006-08 study, but the youngest in
the 2017-19 survey. In the Tromse surveys, there was a
similar trend over time but less pronounced. There was a
strong social gradient for reporting depressive symptoms
above cut-off with those who had lower socio-economic
status (both education and income) more often scoring
above cut-off. This gradient was more pronounced in the
HUNT surveys and when using income — rather than
education - as determinant of socio-economic status.

Recordings in central health registries
Around 12% of those who scored above cut-off in either
the Tromsg or the HUNT population surveys were found

Survey Years performed  Agerange Screening instrument used Number of invitees ~ Number (%) with complete data
Tromsg6  2007-08 40-79 years of age 5 items from HSCL-10 11,899 10,991 (92.4%)
Tromsg7 2015-16 40-79 years of age 5 items from HSCL-10 21,082 19,423 (92.1%)
HUNT3  2006-08 20-79 years of age 7 items from HADS 41,184 37,560 (91.2%)
HUNT4 2017-19 20-79 years of age 7 items from HADS 42,053 38,560 (91.7%)

Abbreviations: HSCL: Hopkin's Symptom Checklist; HADS: Hospital Anxiety and Depression Scale; HUNT: Health Survey of Nord-Trgndelag County
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Fig. 1 The distribution of scores (in percentage of the whole sample) on HSCL (average of 5 depression items, with a cut-off at an average score of > 1.85)
in Tromsg6 and 7 (left panel) and HADS-D (sum of 7 depression items, with a cut-off score sum score of 7 or more) in HUNT3 and 4 (right panel). Both
panels also show the share of responders that are found in the CPHR (primary care database) with an ICPC-2 diagnosis P73 or P76 or an ICD-10 diagnosis
F32, F33 or F34 within 1 year after the survey. Black lines represent the earliest surveys, red lines the latest surveys. The included age span in Tromse is

40-79 years, and in HUNT 20-79 years

in the primary care database. This was the case for both
the early and later surveys (Table 3). The rate of being
recorded in the primary care database was closely and
positively related to scores on the Hopkins and HADS
scales (Fig. 1). There was no difference in the proportion
recorded in the primary care database between the first
survey and the second in either study, in the unadjusted
or adjusted analysis (Table 4). More females than males
were found in the primary care database, with only mar-
ginal developments over time. The sex difference was
larger in the HUNT studies. There was an inverted age
gradient of similar magnitude in the Tromsg and HUNT
surveys. The higher the age, the lower the proportion
recorded in the primary care database (Table 5). This was
maintained over the two waves (supplementary figure
S1).

Overall, above cut-off responders were recorded more
often in the primary care database than in the prescrip-
tion database, and least often in the specialist care reg-
istry (Table 3). More responders from the later HUNT4
survey who scored above the cut-off were found in at
least one of the registries after one year than respond-
ers with scores above cut-off in the later Tromsg7 survey
(20.5% vs. 16.1%; difference of 4.4 [2.5, 6.3]). This differ-
ence was mostly explained by more recordings in the
prescription database, where 50% more of those above
cut-off were treated with antidepressants in the HUNT4
survey than the Tromse7 survey.

Scoring above cut-off on the Hopkins scale (the
Tromse surveys) was associated with more than 6 times
the risk of being recorded in one of the central health
registries, ranging from about 6 times risk for being given
a diagnosis in primary health care or receiving a prescrip-
tion for an antidepressant to a more than 10 times risk of
being treated for depression in specialist care (Table 5).
Scoring above cut off on the HADS-scale (HUNT sur-
veys) showed similar patterns of increase but of a lower
magnitude.

Females who scored above the cut-off in the population
surveys were more often recorded in the central health
registries than males (p<0.001) (Tables 3 and 5 and S1).
This difference was more pronounced in HUNT4 than
in Tromse7 for registration in any of the central health
registries within one year, and also in each of the single
registries. An exception was a similar rate of recordings
for both sexes in the prescriptions database in Tromsg7
(3.9%).

In Tromse7 and HUNT4, the likelihood of receiving
help for depression in primary care (CPHR) and/or spe-
cialist care (NPR) decreased with increasing age, while
the likelihood of drug treatment increased with increas-
ing age (Table 5 and S1).

In Tromse7 and HUNTY4, the likelihood of receiving
primary and/or specialist care for depression increased
with increasing educational level, while the likelihood
of drug treatment decreased with increasing education.
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Table 4 Relative risk of being recorded in CPHR (the primary care database) 0-365 days after symptom scores in later study compared

to earlier study for those scoring above cut-off

Found in CPHR (unadjusted)

Found in CPHR (adjusted ?)

Ref RR 95%Cl p-value RR 95%Cl p-value
Tromsg
Later study Earlier study=1 (ref) 0.99 (0.80-1.22) 0.927 112 (091-1.37) 0.289
HUNT
Later study Earlier study=1 (ref) 0.98 (0.88-1.08) 0.635 1.11 (1.00-1.22) 0.050

Abbreviations: CPHR: Norwegian Control and Payment of Health Reimbursements Database; RR: Relative risk; HUNT: Health Survey of Nord-Trendelag County

a) adjusted for HSCL/HADS score (continuous), age (continuous; 40-79 years of age in Tromsg and 20-79 years of age in HUNT), sex, education (3 levels), and income

quartile

With regard to income, higher income was associated
with depression care and drug treatment (Tables 3 and 5).

The specificity of the central health registries for major
depression seemed to be high (supplementary table S2),
with values above 0.92 for all groups and studies. The
sensitivity of the health registries was, however, low with
values ranging from very low (0.01-0.07) in the special-
ist care registry to low (0.08-0.19) in the primary care
database. The highest sensitivity was found when com-
bining all three registries, which captured 11-26% of the
major depression, the lowest values among older males in
the Tromsg7 and the highest sensitivity among younger
females in the HUNTA4.

Discussion

This study aimed to investigate how well central health
registries — covering primary and secondary health care
and a prescription database — reflected self-reported
depressive symptoms in the general population. Ten to
13% of the responders scored above cut-off for depres-
sion on the screening instruments in the general pop-
ulation, with an overweight of females and young
respondents. About 12% of those who scored above cut-
off were recorded in the central health registries, more
often in the primary care database than in the prescrip-
tion database and least often in the specialist care reg-
istry. In the registries, females and younger people were
more often represented. However, the stable proportion
of self-reported cases which are also found in the central
health registries indicates that these registries are well
suited to following the epidemiology of major depression
in the population over time.

Depression prevalence in the population studies

We investigated depressive symptoms in two different
general population studies in Norway, which were each
carried out at two different time points. We found that
the average depression symptom score remained con-
stant, with approximately 12% of the population scoring
above the set cut-off. Females scored higher than males
when using the Hopkins scale (HSCL-10), but not with
HADS. There was a strong age gradient, with fewer older
people having high scores in either survey and at both

times. The exception was the inverse relationship in the
earlier HUNT3 survey, which may indicate a changed
association between age and depression over time [21].
There was also a strong social gradient in the scoring of
depressive symptoms, where those with lower socio-eco-
nomic status scored higher than those with higher socio-
economic status.

Eleven per cent of the population scored above cut-off
for HCSL-10 and 14% above cut-off for HADS. With the
known specificities of HSCL and HADS of 0.98 and 0.70
[30, 31, 43], respectively, and with a sensitivity of 0.88—
0.89, this would indicate a point prevalence of 10-11% of
the population had major depression. This is very close
to the population-based surveys conducted previously in
Norway [36, 44] and in other countries [39, 45, 46].

A higher female score on the Hopkins scale (HSCL-
10) [47] and higher depression prevalence [7] has been
found in many studies. The lack of sex difference in the
HADS scale may be because the items included in HADS
are more weighted towards the psychological aspects and
less for the physical aspects of depression [48], moderat-
ing the sex difference [49].

An earlier HUNT publication showed that the preva-
lence of depressive symptoms increased with age in the
1990s [50]. In data from HUNTS3, this distribution is still
present, while in both surveys from Tromsg and the later
HUNT4 survey this age gradient had changed signifi-
cantly in the direction of a greater prevalence of depres-
sive symptoms in young adults, reducing into adult age
and lowest in the elderly [21]. Again, the psychometric
properties of HSCL vs. HADS may have influenced the
results in the Tromse surveys vs. HUNT4, but not the
difference found between HUNT3 and HUNT4. It seems
to be a new trend that younger people report more symp-
toms of mental distress, and this finding is replicated in
many newer surveys [51], but we do not know for certain
how well these reports reflect a true increase in depres-
sive symptoms.

Lastly, irrespective of how socio-economic status was
measured, there was a significant social gradient with
lower socio-economic groups reporting more depres-
sive symptoms. This is a common finding across different
studies [52, 53]. Traditionally Norway is a country with
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low economic differences, but a slight increase in these
differences may be an important finding [54].

Recordings in central health registries

There was a clear correlation between the increas-
ing depression scores in the general population surveys
and increased recordings in central health registries.
This dose-response relationship shows the validity of
using central health registries to monitor changes in
trends of major depression in the population. As would
be expected, more people were recorded in the primary
care registry than in the prescription database, and few-
est in the specialist care registry. Being recorded in any
of the three health registries captured substantially more
than any of the health registries alone. The specificity of
the central health registries was overall very high, but the
sensitivity of the registries was low, indicating that they
do not reveal the true prevalence of major depression in
the population.

The figures for recordings in central health registries
the following year were 11-12% in the primary care data-
base and around 4% in the prescriptions database. A twin
study based on diagnostic interviews and national reg-
istry data concluded that 6.9% and 2.8% of the patients
with major depression were also found in primary care
and secondary care registries, respectively, over a period
of approximately 3 years [36]. In our study, we included a
slightly wider range of diagnoses from the primary care
and prescription databases, which may have contributed
to the higher numbers. Also, we used screening instru-
ments which are not designed for diagnostic purposes.
The known sensitivities and specificities of HSCL and
HADS for major depression give a positive predictive
value of scoring above cut-off as low as 30% [30, 31, 43].
Only if we were to set cut-off as high as 3 on HSCL or 14
on HADS (resulting in a dramatically reduced sensitiv-
ity) [30] would we get a treatment frequency comparable
to that found in the diagnostic based population surveys
[36]. The falling proportion of records from the primary
care registry to the prescription registry and lastly to the
specialist care registry appears natural, as many people
with depression are followed up and treated in primary
health care [12] and not everyone with depressive symp-
toms is treated with drugs. Even fewer are referred to
specialist care. The exception here is the HUNT4 Survey
where more people were treated with antidepressants
than were given a diagnosis of depression in primary
care. Even if we have information about the indication
for prescribing, we may not be able to exclude all those
receiving antidepressant prescriptions for other indica-
tions, such as anxiety, insomnia, or anorexia [55].

Females were more often recorded than males in all
central health registries. This is similar to studies which
have found that females more often seek help for mental
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health problems [56], and are more often prescribed
antidepressants in general [11], even if results are more
mixed for antidepressants prescribed for major depres-
sion [17]. This may still be of concern because of the neg-
ative health consequences, such as suicide, which more
often follow self-reported mental distress in males [57].

For age, we saw two competing trends: fewer record-
ings in patient registries (primary or specialist care) but
more prescriptions for major depression with increas-
ing age. Other studies have similarly found an increased
use of antidepressants later in life [15]. When socio-
economic status was measured by educational level we
saw the same competing trends, with a lower proportion
recorded in patient registries (primary or specialist care)
for those with lower educational level, while this group
was more often prescribed antidepressant drugs. For
socio-economic status measured by income, this phe-
nomenon was not present. Lower income was associated
with a higher number of recordings in all central health
registries. The clearer association between income and
recordings in central health registries could be due to
mental health problems affecting ability to hold a steady
job. There was also a clear higher rate of being recorded
in the prescription database in the HUNT area, suggest-
ing that the use of drugs shows local variations [10].

Using health registries to monitor depression in the
population

In some ways, this study assumes that scores above cut-
off in general population surveys represent the true
prevalence of major depression. This assumption is
certainly not fully valid. Firstly, not everybody will par-
ticipate in such surveys. Depressed patients and people
with low socioeconomic status are less likely to respond
[21, 58]. Secondly, a high score on the HSCL and HADS
scales may not represent a true major depression, even if
we have chosen to use only those items most related to
major depression. Short-term crises or events in life, that
should not be seen or treated as major depression, could
lead to high scores on these instruments.

Strengths and limitations

In this study, we wanted to investigate the usefulness of
central health registries in picking up major depression
in the general population. This involves some challenges.
Firstly, there has over time been a declining response rate
in general population surveys. Previously, response rates
could be above 80%, but in the current studies there was
only a 65% attendance rate in the Tromse studies [59]
and around 54% in the HUNT studies [21]. Secondly, and
related to this, there may be a selection bias, with those
who have poorer health less likely to respond [60]. In this
study, we found differences between sexes, age groups
and across socio-economic status that could reflect such
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biases [11, 15, 47]. Thirdly, there may be reporting bias
that differs between groups [61]. Fourthly, and related
to the central health registries, we have demonstrated
that far from all self-reported depressed patients were
recorded in these the year following the survey. This
could, in part, be due to under-treatment [36]. We opted
to use certain diagnoses as outcomes (F32-34 from ICD-
10 and ICPC P73 and P76 from ICPC), but arguments
could be made for leaving out F34 and P73, as they are
more related to bipolar disorder. However, there are lim-
ited instances of these diagnoses and it did not change
the results if they were taken out. Also, we do not know
how self-reported mental health problems are related to
“the true” level of mental health problems, as the self-
report instruments used are not diagnostic and may pick
up on phenomena other than major depression. We saw,
for example, that males and those with higher socio-
economic status were less often recorded in the central
health registries. Even if neither the population health
surveys, nor the central health registries represent “a gold
standard” for the prevalence of major depression in the
population, this study still suggests some sort of stabil-
ity over time in these registries. This makes it possible to
use the central health registries to make estimates of the
proportion of the population that will need treatment for
mental health problems, and it makes it possible to track
changes over time if other important assumptions do not
change [62].

Conclusion

In conclusion, this study - using data both from popu-
lation self-report health surveys and central health reg-
istries - does not indicate any significant change in the
average prevalence of major depression in the Norwegian
population, but does suggest a change in the age distri-
bution. The validity of self-report depression scoring
instruments and data from central health registries align
with previous research on the occurrence of depressive
disorders.

The study illustrates a close relationship between score
on either the HSCL or HADS scale in general population
surveys and records in central health registries, be it in
primary care, by filling prescriptions for antidepressants
or in specialist care. Even if there is a low sensitivity of
the registries and there is some group variation in how
sensitive the central health registries are for picking up
major depression, the stability of the measures over time
indicates that following a combination of primary care
data, prescription data and specialist care data from the
central health registries may give a valid impression of
the prevalence in the general population.

Combining data from population studies and cen-
tral health registries could also have clinical implica-
tions. Our study highlighted the finding that people with
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depressive symptoms who have low educational level or
who are older are more rarely recorded in central health
registries, showing that they have fewer treatment con-
sultations, even though they are more often treated with
antidepressant drugs.
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