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How many primary-care encounters are devoted to mental-health conditions

compared with physical-health conditions? Here we analyzed Norway’s
nationwide administrative primary-care records, extracting all doctor-
patientencounters occurring during 14 years (2006-2019) for the population
aged 0-100 years. Encounters were recorded according to the International
Classification of Primary Care. We compared the volume of mental-health
encounters against volumes for conditions in multiple different body
systems. A total of 4,875,722 patients generated 354,516,291 encounters.
Onein9encounters (11.7%) involved a mental-health condition. Only
musculoskeletal conditions accounted for a greater share of primary-care
physicians’ attention. The volume of mental-health encounters in primary
care equaled encounters for infections, cardiovascular and respiratory
conditions and exceeded encounters for pain, injuries, metabolic, digestive,
skin, urological, reproductive and sensory conditions. Primary-care
physicians frequently treat complex mental-health conditions in patients of
every age. These physicians may have amore important role in preventing
the escalation of mental-health problems than heretofore appreciated.

Primary-care physicians (PCPs) areimportant providersin many health-
care systems. PCPs treat all common health conditions, both acute and
chronic;they provide preventive care and health education to patients;
and they refer some patients to specialist treatment. Although many
PCPs feelill-equipped to deliver care that is the province of psychiat-
ric services', they are often the first point of contact for navigating
mental-health care. Current efforts to strengthen primary care aim
to address mental health and make whole-person care a reality*>. An
accurate account of what PCPs are managing and treating is needed
to inform medical education and healthcare delivery. It is important
to know the volume and types of mental-health conditions for which

patients present to their PCPs, to ensure that PCPs are well trained
to deliver evidence-based treatments to patients and so that health-
care systems are positioned to integrate mental-health services into
primary-care settings.

How much of PCPs’ work is devoted to addressing mental-health
conditions? The available information can be confusing. For example,
areport from the American Psychological Association claims that ‘as
many as 70% of primary-care visits are driven by patients’ psychological
problems™and asurvey carried out by the UK charity Mind reports that
40% of PCPs’ appointments involve mental health’. Some of the most
thorough dataabout the volume of mental-health concerns addressed
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Fig.1| Ananalysis of primary-care encounters. a, The International Classification of Primary Care (ICPC-2), which focuses on conditions that are encountered in
primary care and which are coded into chapters representing body systems. b, The flow chart of medical conditions studied in this nationwide analysis of health

encounters in general practices.

in primary-care visits come from the National Ambulatory Medical
Care Surveys, which provide information about care provision in the
United States obtained via physician surveys®’. These data indicate
that the percent of primary-care visits with a mental-health concern
as a primary diagnosis increased from 3.4% of visits in 2006-2007 to
6.3% by 2016-2018. However, these data have some limitations. The
survey response rate is variable (<50% in 2018)%; the care-provision
observation window is a randomly selected 1-week reporting period;
and the information is restricted to patients over age 18 years. With
increasing concerns about population mental health’, the goal of our
article is to provide information that can inform discussion of useful
ways to address mental-health needs.

To provide information about the volume of mental-health condi-
tions in primary care, we turned to a unique data source: all primary-
carerecordsinthe health system of an entire nation where cost barriers

donot generate biasinthe subset of unwellindividuals who seek care.
These are administrative data from Norway, where all residents are
assigned a PCP. To our knowledge, this is the only nationwide source
of data about mental health in primary-care settings with complete
coverage of the entire population of a nation. We extracted all codes
associated with each patient encounter over a 14-year period from
2006 to 2019 for the patient population aged 0-100 years. These
data allowed us to estimate (a) how much of PCPs’ work is devoted
to addressing mental health, (b) the volume of the different types
of mental-health conditions that PCPs are called on to address, (c)
the volume of mental-health conditions that PCPs address at differ-
ent stages of their patients’ lifespan, and (d) to compare estimates of
PCPs’ mental-health encounters against estimates of encounters for
other medical conditions. Specifically, we compared the volume of
PCPs’ mental-health encounters against estimates of PCPs’ encounters
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Fig. 2| Patient-level analysis: proportion of patients who present to PCPs with mental-health conditions. a, The proportion of patients presenting with different
mental-health conditions (Supplementary Table 4). b, The distribution of mental-health conditions over the lifespan, as a function of age.

for medical conditions in 15 different body systems (for example,
skin, digestive, eye and cardiovascular), as coded according to the
International Classification of Primary Care (ICPC)'°, as well as against
encounters for body-wide infections, pain and injuries (Fig. 1). The
result is a unique portrait of the workload of PCPs, with implications
for how to strengthen primary care.

Results

Proportion of patients who present to PCPs for mental-health
conditions

Nearly half (47%, N=2,309,787) of the 4,875,722 people registered
with a PCP between 2006 and 2019 presented to primary care for a

mental-health condition, as recorded by their PCPs. These patients
experienced the full range of psychological difficulties, from depres-
siontoirritability/anger (Fig. 2aand Supplementary Table 4). Children
were most likely to attend primary care for sleep disturbances, con-
tinence issues and ADHD; young and middle-aged adults for depres-
sion; and older adults for memory difficulties and, once again, sleep
disturbances (Fig. 2b).

Proportion of PCP encounters devoted to mental health

Patient-level analyses reveal the proportion of patients who presentin
general practices for mental-health conditions, but patient-level analy-
ses are not informative about the volume of patient encounters that
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Fig.3|Encounter-level analysis: proportion of primary-care encounters devoted to mental health. a, The proportion of 41,616,704 mental-health encounters
devoted to each of 24 different mental-health conditions (Supplementary Table 5). b, Mental-health encounters generated by patients at every point over the lifespan.

PCPs devote to mental-health conditions. To address this question, we
analyzed primary-care encounters as the unit of analysis. The 4,875,722
people registered with a PCP generated 354,516,291 encounters with
their PCPs between 2006 and 2019. Of all primary-care encounters,
11.7% involved a mental-health condition (N = 41,616,704). As shown
in Fig. 3a (Supplementary Table 5), of the 41,616,704 mental-health
encounters, over one-third involved depression (23.8%) or anxiety
(14.1%), followed by sleep disturbances (12.1%), substance abuse (8.3%),
acute stress reactions (7.1%), psychosis (6.9%), dementia/memory prob-
lems (5.4%), ADHD (3.8%), phobias/compulsive disorders (1.7%), devel-
opmental delay/learning problems (1.5%), PTSD (1.3%) and personality
disorder (1.1%). Under 1% each involved child and adolescent behav-
ior problems/complaints, sexual concern, neurasthenia/surmenage
(chronic fatigue), eating disorder, somatization, continence issues,
suicide/suicide attempt, phase of life problemin anadult, stammering/
stuttering/tic, fear of mental disorder and feeling/behavingirritable/
angry.One out of every 11 mental-health encounters (9.1%) was unspeci-
fied and coded by PCPs as psychological symptoms/complaints or
‘other’ disorders. Mental-health encounters were generated by patients
atevery stage of the lifespan (Fig. 3b).

Mental-health encounters versus encounters for other
conditions

Table 1shows the distribution of encounters for conditionsin eachbody
system, across the population of patients. Figure 4a (Supplementary
Table 6) compares the volume of PCPs’ mental-health encounters to
PCPs’ encounters for medical conditions in 15 different body systems
(forexample, musculoskeletal, skin, digestive, eye and cardiovascular).
Of allencountersin primary-care settings, 11.7% were for mental-health
conditions. The only body system that accounted for a greater share of
PCPs’ attention was the musculoskeletal system (17.4% of all encoun-
ters). Mental health (11.7%) accounted for asimilar share of encounters
asthe cardiovascular system (12.1%) and the respiratory system (11.0%),
aswell as general/unspecified conditions (10.3%). PCPs had two to nine
times more mental-healthencounters than encounters for conditions in
everyotherbody system (that s, skin,endocrine/metabolic, digestive,
neurological, urological, male/female genital, pregnancy/childbearing/
family planning, eye, ear and blood/blood-forming organs/immune
function). We further examined 31 common physical disorders grouped
within nine broad categories (circulatory, endocrine, pulmonary, gas-
trointestinal, urogenital, musculoskeletal, hematologic, and neurologic
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Table 1| A nationwide analysis of patient encounters in general practices in Norway from January 2006 through

December 2019
A. Patients B. Encounters C. Percent of total encounters for a
E chapter code accounted for by X% of
RCOURICIS PEHPEISON patients with the chapter code
Chapter code and N % N % Mean s.d. 50% 99% 10% 20% 30% 40%
corresponding body system
A General and unspecified 4,057,779 83.2% 36,372,091 10.3% 8.96 17.64 5 66 445%  61.3% 72.5% 80.7%
B Blood, blood-forming 772,099 15.8% 4,438,999 1.3% 5.75 12.29 2 56 53.0% 68.8% 78.1% 84.3%
organs and immune
function
D Digestive 3,087,194 63.3% 21,400,200 6.0% 6.93 1212 3 52 451% 62.2% 73.4% 81.3%
F Eye 2,360,784  48.4% 6,942,772 2.0% 2.94 3.44 2 16 34.9% 51.5% 63.3% 72.8%
H Ear 1,957172 40.1% 6,431,506 1.8% 3.29 416 2 19 36.7% 53.8% 65.5% 74.6%
K Cardiovascular 2,069,201 42.4% 42,926,196 12.1% 20.75 35.60 8 184 50.1% 68.9% 80.7%  88.4%
L Musculoskeletal 3,846,867 78.9% 61,516,933 17.4% 15.99 25.47 7 18 46.2% 652% 76.9%  84.8%
N Neurological 1,994,268 40.9% 13,633,579 3.8% 6.84 15.52 8 69 54.4% 69.9% 79.0% 85.4%
P Psychological 2,309,787 47.4% 41,616,704 M.7% 18.02 39.72 6 176 54.9% 72.4% 82.6% 89.0%
R Respiratory 4,046,751 83.0% 38,917,254 11.0% 9.62 13.46 6 61 39.7% 57.3% 69.5% 78.6%
S Skin 3,836,601 78.7% 23,559,554 6.6% 6.14 8.43 4 36 37.3% 544%  667%  75.9%
T Endocrine/metabolic 1,924,621 39.5% 23,483,464 6.6% 12.20 20.03 4 95 495% 695% 80.7%  876%
and nutritional
U Urological 1,888,144 38.7% 12,211,775 3.4% 6.47 115 3 52 47.0% 64.3% 75.0% 82.4%
W Pregnancy, childbearing 875,252 18.0% 10,179,018 2.9% 11.63 12.88 6 55 355% 56.8% 71.8% 82.0%
and family planning
X/Y  Male/female genital 2,029,104 41.6% 10,886,246 31% 5.37 913 3 43 45.2% 61.7% 72.6% 80.5%
Any diagnosis 4,831,723 99.1% 354,516,291 100.0% 73.37 84.32 47 388 35.9% 54.4% 67.5% 77.2%

Panel A shows the number of patients who presented to PCPs with different medical conditions. Panel B shows the volume of health encounters that PCPs encountered, along with the
distribution of encounters generated by patients. Panel C shows the concentration of health encounters among patients. Notes: The table shows the number of patients receiving primary care,
out of 4,875,722 individuals born in Norway from February 1905 through December 2017 who were full-time residents in Norway from January 2006 until December 2019. Medical conditions
are coded according to chapters in the International Classification of Primary Care, 2nd edition (ICPC-2). ICPC includes 17 chapters. We present data for 16 chapters representing body systems.

We excluded the 17th chapter Z, which refers to Social Problems (Fig. 1b).

conditions and cancer). PCPs had more mental-health encounters than
they did encounters for common disorders ranging from circulatory
disorders to cancer (Supplementary Fig. 1).

Figure 4b compares the volume of PCPs’ mental-healthencounters
to encounters for conditions in15 different body systems, as afunction
of patient age. Encounters for respiratory-system conditions were most
common when treating children, and encounters for cardiovascular-
system conditions were most common when treating older adults.
Whentreating young-adult to middle-aged patients between the ages
of20and 60 years, encounters for mental-health conditions vied with
the musculoskeletal system for the most attention from PCPs. For
example, with 40-year-old patients, nearly 2in 10 (18.7%) encounters
involved amental-health conditionand another 2in10 (22.0%) involved
aconditionin the musculoskeletal system.

We also compared the volume of mental-health encounters to
encounters for infections, painand injuries, all occurring anywhere in
the body. Figure 4c (Supplementary Table 7) shows that PCPs had an
equal number of encounters for mental-health conditions (11.7% of all
encounters) asthey did for infections (11.5%). PCPs had 3-4 times more
encounters for mental-health conditions than they did for symptoms/
complaints of pain (4.8%) or injuries (3.8%).

Discussion

Alarms about poor mental health have been sounded by governments,
non-governmental organizations and on social-media platforms.
There is now a month, a week and a day devoted to raising mental-
healthawareness' . And yet, there continues to be concern about the

availability of and access to resources for confronting the challenge
of population mental health'". This concern is underscored by the
present analysis, which reveals the magnitude of PCP work devoted to
mental-health conditions in a nation’s primary-care settings.

We analyzed over 350 million nationwide encounters in gen-
eral practices gathered over the course of 14 years in Norway. Three
findings stand out. First, the volume of mental-health encounters in
primary-care practices is large. One out of every 8 or 9 encounters
that a PCP has is for a mental-health concern. Only musculoskeletal
conditionsaccount for agreater share of PCPs’ attention. The volume
of PCPs’ mental-healthencountersis equal to their encounters for the
cardiovascular and respiratory systems and exceeds encounters for
the metabolic, digestive, skin and sensory systems. It is also striking
that PCPs have as many encounters for mental-health conditions as
they doforinfections, and many more mental-health encounters than
encounters for pain and injuries. Second, mental-health encounters
inprimary care are not just limited to a few of the most common men-
tal disorders. About one-third of mental-health encounters involve
depressionoranxiety, but therestinclude diverse and complex mental-
health complaints, symptoms and disorders. Third, mental-health
encounters are generated by patients at every stage of the lifespan.
Many of these encounters are for developmentally specific conditions,
such as children’s learning problems or older adults’ memory prob-
lems. However, others are for conditions prevalent in all age groups
(for example, phobias and depression) whose treatment delivery
must be tailored to patients’ age-related cognitive capacities and life
circumstances.
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On the one hand, the volume of mental-health encounters may
be overestimated here because sleep disturbances and dementia are
included as codes in chapter P-Psychological of ICPC-2. But their clas-
sification as psychological conditions has merit, as effective treatments
forsleep disturbances include cognitive and behavioral treatments'®,
and dementia is a neurocognitive disorder. On the other hand, the
volume of mental-health encounters may be underestimated because
pain codes and codes that identify patients’ fears of medical condi-
tions—both of which have psychological elements—are not listed as
mental-health encounters, but are instead included alongside their
corresponding body system in the ICPC-2 coding system. In addition,
our data were limited to a visit’s primary diagnosis, as submitted by
PCPs for reimbursement. Data from physician-surveys that collect
information about additional diagnoses or reasons associated with a
visitbeyond the primary diagnosis suggest that the volume of mental-
health conditions associated with primary-care visits may be two to
three times greater than the volume estimated by the primary diagnosis
alone’. More generally, the classification of mental-health conditions is
challengingin primary care”. Inter-doctor and inter-practice variation
influence data precision, and limited time with patients may lead to
misclassification. It is possible that there is misclassification of some
mental disorders (for example, misclassification between depression
and anxiety), and PCPs may also use ICPC-2 P-chapter codes as ‘place-
holder’ conditions when they are uncertain of which mental-health
conditionto assign. This may affect estimates of the volume of specific
mental-health conditions, but not the overall volume.ICPC-2, like other
mental-health diagnostic systems, is imperfect. However, it has face
validity to the patient seeking care and to the physicians who are report-
ing these codes. Moreover, comparisons of mental-health diagnoses
made by Norwegian PCPs and by clinical psychologists administering
psychiatric interviews reveal the same etiological risk factors'.

This analysis has several strengths. First, we drew on a unique
dataresource: all primary-care records in an entire nation. Because
all residents in Norway are assigned a PCP, the dataset was not biased
by selective inclusion of primary-care practices and was sufficiently
large to identify even rare conditions. Second, we focused on PCPs
because they are gatekeepers in many healthcare systems and often
help patients navigate mental-health care (for example, 97.3% of indi-
viduals in Norway with psychiatric codes in specialist healthcare also
had anICPC-2 P-code in primary care). Third, because a diagnosis of a
mental disorderis notalways appropriate or cannot be made accurately
in primary-care settings, we deliberately included symptoms and com-
plaints that served as the impetus for referral or help-seeking, and that
required PCPs’ attention. Importantly, when we restricted our analysis
to diagnosed mental disorders, the volume of mental-health encoun-
ters in primary care still exceeded encounters for eight other broad
categories of medical disorders, excepting only circulatory disorders.

This analysis has limitations. First, generalizability outside Nor-
way may be limited owing to different healthcare and socioeconomic
structures. Second, the ICPC-2 psychological codes capture the reason
the patient is seeking medical care. They should not be interpreted as
prevalence rates of mental-health conditions in the population, but
as population-level estimates of service contacts for mental health.
Third, we do not have treatment information about each encounter, as
isavailablein physician-survey data’, and we cannot evaluate how PCPs
cared for mental-health conditions. Fourth, we analyzed primary-care
encounters over a 14-year period ending in 2019. During this period,
11.7% of encounters involved a mental-health condition, ranging from
11.0%in 2006 t012.8% in 2019. This volume cannot be attributed to the
COVID-19 pandemic, which triggered anincrease in depression, anxiety
and substance-use problems'. The volume detected here may under-
estimate the extent of mental-health care provided by PCPs after 2019.

These findings have implications for medical training, treatment
and public understanding of mental health. First, PCPs need to be
trained to be mental-health generalists. PCPs are not only encountering

depressionand anxiety. Mental-health encounters in primary care are
diverse, range from mild to moderate to severe, and span pediatric
to geriatric conditions. Learning to manage this panoply requires
dedicated mental-health curriculaalongside more trained teachers*.,
One impetus for increased mental-health education is that there are
calls for PCPs to provide more advanced mental-health care, given the
shortage of specialist psychiatrists and psychologists. Another impetus
isthat PCPs who handle mental-health encounters for which they feel
ill-prepared may be especially susceptible to burnout, an occupational
syndrome driven by mismatches between workload, effortand reward,
with costly effects”?*. For example, turnover among American PCPs
is estimated to resultin nearly one billion dollars in excess healthcare
expenditures annually, more than one-fourth of which hasbeen attrib-
uted directly to physician burnout®. Increasing knowledge about
mental-health conditions and feelings of preparedness to treat them
may make the workload more manageable.

Second, our findings support calls for integrating mental-health
services into primary-care settings”. An important component of this
integration is facilitating linkage to specialty mental-health care, such
as via‘warm handoffs"*. Mental-health training for physician assistants
and increased training of clinical psychologists in primary care may
alsobe needed to create a primary-care workforce that can deliver both
mental-health and physical-disease care””*, Our volumetric analysis does
not speak to policy choices, but underscores that PCPs shoulder alarge
demand for mental-health care, which may be difficult to deliver espe-
ciallywhenthis calls for evidence-based nonpharmacological treatments.

Third, our findings may help to further normalize help-seek-
ing?*°. Evenintherelatively brief14-year period studied here, half of
the population presented to their PCPs with amental-health problem.
Over the life course, a majority of individuals will consult their PCP
for amental-health problem. It is critical for the mental health of the
population that PCPs are well equipped to meet this demand. As the
firstline of treatment, PCPs often encounter less severe conditions and
could have the opportunity to prevent these problems fromescalating.

Mental-health conditions are believed to be on the rise around
the world, but effective treatment coverage remains low™. Current
efforts to strengthen primary care aim to address mental health and
make whole-person care areality. This study adds information about
the magnitude of mental-health carein primary care. Thelarge volume
of primary-care encounters devoted to diverse mental-health condi-
tions underscores the need for physician training in mental health, for
integrated mental-health services and for workforce capacity planning.
PCPs may have a more important role in preventing the escalation of
mental-health problems than heretofore appreciated.

Methods
Study population
This population-based study included 4,875,722 individuals (2,433,978
males; 2,441,744 females) born in Norway between February 1905
and December 2017 who were full-time residents in Norway from
January 2006 until December 2019 or until they died, asidentified inthe
Norwegian Population Register.

Ethics approval was approved from the Regional Committee for
Research Ethics South East Norway (REK South East) and the Arts and
Sciences Institutional Review Board at Duke University (2022-0260).

Ascertainment of primary-care encounters

Allresidents of Norway are assigned a PCP. Access to specialist health-
care typically requires a referral from the PCP. Service is free for
juveniles and highly subsidized for adults. Toreceive reimbursements,
PCPsbillthe Norwegian Health Economics Administration, sending at
least one primary diagnosis or reason for the visit. Thus, it is unlikely
that visits to PCPs go unreported. On average, each visit yielded 1.18
(s.d.=0.47) codes. The majority of visits (84.5%) yielded one code;
13.9% two codes; and 1.6% 3 or more codes.
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Informationis coded according to the International Classification
of Primary Care (ICPC-2)"° and registered in a national database. ICPC-2
isdividedinto17 chapters representing health conditions in different
body systems (Fig.1a and Supplementary Table 1).

Wehad accessto data coveringinformation fromJanuary 2006 to
December 2019. We extracted all PCP visits for patients between ages
0and100years. Weincluded codes associated with contacts between
a PCP and a patient, including office visits, telephone contacts and
home visits (Fig. 1b).

Mental-health conditions. Using codes from ICPC-2 chapter P-Psy-
chological, we grouped mental-health conditions into 24 categories
(Supplementary Table 2).

Medical conditions in other body systems. We compared mental-
health conditions against conditions comprising each of the 151CPC-2
chapters representing other body systems: B-Blood/Blood-Forming
Organs/Immune Mechanism; D-Digestive; F-Eye; H-Ear; K-Cardio-
vascular; L-Musculoskeletal; N-Neurological; R-Respiratory; S-Skin;
T-Endocrine/Metabolic/Nutritional; U-Urological; W-Pregnancy/Child-
bearing/Family Planning; X/Y-Female/Male Genital; and A-General and
Unspecified (we removed codes A97 (no disease, <5% of all codes) and
A98 (health maintenance/prevention, <2% of all codes)). We excluded
codes thatappearinthe17th ICPC-2 chapter Z-Social Problems (<0.5%
of all codes) (Fig. 1b).

Infections, pain and injuries. We also compared mental-health condi-
tions against infections, symptoms/complaints of pain and injuries,
as PCPs often manage these concerns. Because infections, pain and
injuries are distributed throughout different chapters in the ICPC-2
according to the body system they involve, we pooled the relevant
codes across the different chapters (Supplementary Table 3).

Statistical analysis
We report analyses based on two units of measurement: the patient
and the encounter.

To estimate the prevalence of patients reporting mental-health
conditions when attending primary-care practices, we divided the
number of patients with mental-health conditions by the total popula-
tion of patients visiting PCPs over the 14-year observation period, as a
function of patient sex and age.

Toestimate the proportional volume of PCPs’ encounters devoted
to mental-health conditions, we divided the number of encounters
for mental-health conditions by the number of all total encounters
recorded by PCPs over the 14-year observation period, as a function
of patient sex and age. We then compared the proportion of mental-
health encountersto the proportion of medical conditions in15body
systems and to infections, pain and injuries.

The goal of this analysis is to ascertain the volume of encoun-
ters in primary-care settings that are devoted to mental health. We
report descriptive statistics and provide data visualizations to sum-
marize primary-care encountersin the population. Analyses were per-
formedinSASv9.4 TS Level IM4; graphs were created in Rusing plotly
(v4.9.2.2)*. Given the very large number of encounters in the popula-
tion (>350,000,000), statistical-significance tests are not informative
and inferential statistics are not reported.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

The datafor thisstudy are primary-carerecords for entire cohorts of the
Norwegian population. Researchers canaccess the databy application
to the Regional Committees for Medical and Health Research Ethics

andthe dataowners (Statistics Norway and the Norwegian Directorate
of Health). The authors cannot share these data with other research-
ers. However, other researchers can contact the authors if they have
questions concerning the data.

Code availability
Code is available at https://moffittcaspi.trinity.duke.edu/research-
topics/statistical-code.

References

1. How GPs Are Facing up to a Mental Health Epidemic (Pulse Today,
2022); https://www.pulsetoday.co.uk/clinical-areas/mental-
health-and-addiction/how-gps-are-facing-up-to-a-mental-health-
epidemic/

2. Levine, R. et al. Department of Health and Human Services Is
Taking Action to Strengthen Primary Care (National Academy of
Medicine, 2023); https://nam.edu/the-u-s-department-of-health-
and-human-services-is-taking-action-to-strengthen-primary-care/

3. Mental Health in Primary Care (Royal College of General
Practitioners, 2017); https://www.rcgp.org.uk/representing-you/
policy-areas/mental-health-in-primary-care

4. Briefing Series on the Role of Psychology in Health Care (APA
Center for Psychology and Health, 2014); https://www.apa.org/
health/briefs/primary-care.pdf

5. 40% of All GP Appointments about Mental Health (Mind, 2018);
https://www.mind.org.uk/news-campaigns/news/40-of-all-
gp-appointments-about-mental-health/

6. Olfson, M., Kroenke, K., Wang, S. & Blanco, C. Trends in office-
based mental health care provided by psychiatrists and primary
care physicians. J. Clin. Psychiatry 75, 247-253 (2014).

7. Rotenstein, L. S., Edwards, S. T. & Landon, B. E. Adult primary care
physician visits increasingly address mental health concerns.
Health Aff. 42,163-171(2023).

8. Santo, L. & Okeyode, T. National Ambulatory Medical Care Survey:
2018 National Summary Tables (U.S. Department of Health and
Human Services, Centers for Disease Control and Prevention,
National Center for Health Statistics, 2018); https://www.cdc.gov/
nchs/data/ahcd/namcs_summary/2018-namcs-web-tables-
508.pdf

9. Becker, A.E., Raviola, G. & Kleinman, A. Introduction: how mental
health matters. Daedalus 152, 8-23 (2023).

10. Verbeke, M., Schrans, D., Deroose, S. & De Maeseneer, J. The
International Classification of Primary Care (ICPC-2): an essential
tool in the EPR of the GP. Stud. Health Technol. Inform. 124,
809-814 (2006).

1. National Health Awareness Month (National Alliance on Mental
Health, 2024); https://www.nami.org/Get-Involved/Awareness-
Events/Mental-Health-Awareness-Month

12. Mental Illlness Awareness Week (National Alliance on Mental
Illness, 2024); https://www.nami.org/Get-Involved/Awareness-
Events/Mental-Illness-Awareness-Week

13. World Mental Health Day (World Health Organization, 2024);
https://www.who.int/campaigns/world-mental-health-day

14. Fuhrer, R. & Keyes, K. M. Population mental health today:
confronting the challenge. Am. J. Public Health 109, S149 (2019).

15. McGinty, B. The future of public mental health: challenges and
opportunities. Milbank Q. 101, 532-551(2023).

16. Edinger, J. D. et al. Behavioral and psychological treatments for
chronic insomnia disorder in adults: an American Academy of
Sleep Medicine systematic review, meta-analysis, and GRADE
assessment. J. Clin. Sleep Med. 17, 263-298 (2001).

17. Lamberts, H., Magruder, K., Kathol, R. G., Pincus, H. A. &

Okkes, I. The classification of mental disorders in primary care:
a guide through a difficult terrain. Int. J. Psychiatry Med. 28,
159-176 (1998).

Nature Mental Health | Volume 2 | October 2024 | 1208-1216

1215


http://www.nature.com/natmentalhealth
https://moffittcaspi.trinity.duke.edu/research-topics/statistical-code
https://moffittcaspi.trinity.duke.edu/research-topics/statistical-code
https://www.pulsetoday.co.uk/clinical-areas/mental-health-and-addiction/how-gps-are-facing-up-to-a-mental-health-epidemic/
https://www.pulsetoday.co.uk/clinical-areas/mental-health-and-addiction/how-gps-are-facing-up-to-a-mental-health-epidemic/
https://www.pulsetoday.co.uk/clinical-areas/mental-health-and-addiction/how-gps-are-facing-up-to-a-mental-health-epidemic/
https://nam.edu/the-u-s-department-of-health-and-human-services-is-taking-action-to-strengthen-primary-care/
https://nam.edu/the-u-s-department-of-health-and-human-services-is-taking-action-to-strengthen-primary-care/
https://www.rcgp.org.uk/representing-you/policy-areas/mental-health-in-primary-care
https://www.rcgp.org.uk/representing-you/policy-areas/mental-health-in-primary-care
https://www.apa.org/health/briefs/primary-care.pdf
https://www.apa.org/health/briefs/primary-care.pdf
https://www.mind.org.uk/news-campaigns/news/40-of-all-gp-appointments-about-mental-health/
https://www.mind.org.uk/news-campaigns/news/40-of-all-gp-appointments-about-mental-health/
https://www.cdc.gov/nchs/data/ahcd/namcs_summary/2018-namcs-web-tables-508.pdf
https://www.cdc.gov/nchs/data/ahcd/namcs_summary/2018-namcs-web-tables-508.pdf
https://www.cdc.gov/nchs/data/ahcd/namcs_summary/2018-namcs-web-tables-508.pdf
https://www.nami.org/Get-Involved/Awareness-Events/Mental-Health-Awareness-Month
https://www.nami.org/Get-Involved/Awareness-Events/Mental-Health-Awareness-Month
https://www.nami.org/Get-Involved/Awareness-Events/Mental-Illness-Awareness-Week
https://www.nami.org/Get-Involved/Awareness-Events/Mental-Illness-Awareness-Week
https://www.who.int/campaigns/world-mental-health-day

Article

https://doi.org/10.1038/s44220-024-00310-5

18. Torvik, F. A. et al. Diagnostic and genetic overlap of three
common mental disorders in structured interviews and health
registries. Acta Psychiatr. Scand. 137, 54-64 (2018).

19. Penninx, B. W. J. H., Benros, M. E., Klein, R. S. & Vinkers, C. H. How
COQVID-19 shaped mental health: from infection to pandemic
effects. Nat. Med. 28, 2027-2037 (2022).

20. Institute of Medicine Committee on Behavioral, Social Sciences
in Medical School Curricula. The National Academies Collection:
Reports funded by National Institutes of Health. In Improving
Medical Education: Enhancing the Behavioral and Social Science
Content of Medical School Curricula (eds Cuff, P. A. & Vanselow, N.
A.) (National Academies Press, 2004).

21. Smith, R. C. et al. Essentials of Psychiatry in Primary Care:
Behavioral Health in the Medical Setting (McGraw-Hill, 2019).

22. West, C.P. etal. Resilience and burnout among physicians and the
general US working population. JAMA Netw. Open 3, €209385 (2020).

23. National Academy of Medicine, National Academies of Sciences,
Engineering, and Medicine. Taking Action Against Clinician
Burnout: A Systems Approach to Professional Well-Being (National
Academies Press, 2019).

24. Zapata, T. et al. Fixing the health workforce crisis in Europe:
retention must be the priority. BMJ http://www.bmj.com/
content/381/bmj.p947.abstract (2023).

25. McGinty, E. E. & Daumit, G. L. Integrating mental health and
addiction treatment into general medical care: the role of policy.
Psychiatr. Serv. 71, 1163-1169 (2020).

26. Wray, L. O., Szymanski, B. R., Kearney, L. K. & McCarthy, J. F.
Implementation of primary care-mental health integration
services in the Veterans Health Administration: program activity
and associations with engagement in specialty mental health
services. J. Clin. Psychol. Med. Settings 19, 105-116 (2012).

27. Blount, F. A. & Miller, B. F. Addressing the workforce crisis in integrated
primary care. J. Clin. Psychol. Med. Settings 16, 113-119 (2009).

28. Clark, D. M. Realizing the mass public benefit of evidence-based
psychological therapies: the IAPT program. Annu. Rev. Clin.
Psychol. 14,159-183 (2018).

29. Thornicroft, G. et al. The Lancet Commission on ending stigma
and discrimination in mental health. Lancet 400, 1438-1480
(2022).

30. Kessing, L. V., Ziersen, S. C., Caspi, A., Moffitt, T. E. &

Andersen, P. K. Lifetime incidence of treated mental health disorders
and psychotropic drug prescriptions and associated socioeconomic
functioning. JAMA Psychiatry 80,1000-1008 (2023).

31. GBD 2019 Mental Disorders Collaborators. Global, regional, and
national burden of 12 mental disorders in 204 countries and
territories, 1990-2019: a systematic analysis for the Global Burden
of Disease Study 2019. Lancet Psychiatry 9, 137-150 (2022).

32. Sievert, C. Interactive Web-Based Data Visualization with R, plotly,
and shiny (CRC Press, 2020).

Acknowledgements
We wish to thank P. Cooke and K. A. @stby for their insights, and
P. Motsavage for graphic design support. This work is part of the

REMENTA project and was supported by the Research Council of
Norway (number 300668). This work was partly supported by the
Research Council of Norway through its Centres of Excellence funding
scheme, project number 262700. Additional support was provided

by grants from the US National Institute on Aging (RO1AG032282,
P30AG066582 and P30-AG034424), the US National Institute of Child
Health and Human Development (P2C-HD065563) and the UK Medical
Research Council (MR/X021149/1).

Author contributions

Concept and design: A.C., R.M.H., T.E.M. and F.AT. Acquisition,
analysis or interpretation of data: A.C., R.M.H., T.E.M. and F.AT. Drafting
of the paper: A.C. Critical revision of the paper: R.M.H., T.E.M., L.S.R.-R.,
M.R.H., H.F.S. and F.AT. Statistical analysis: R.M.H. and H.F.S. A.C. had
full access to the data and takes responsibility for the work. All authors
approved the final paper for submission.

Competing interests
All authors declare no competing interests.

Additional information
Supplementary information The online version
contains supplementary material available at
https://doi.org/10.1038/s44220-024-00310-5.

Correspondence and requests for materials should be addressed to
Avshalom Caspi.

Peer review information Nature Mental Health thanks Omid Dadras
and the other, anonymous, reviewer(s) for their contribution to the
peer review of this work.

Reprints and permissions information is available at
www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

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 Author(s) 2024

Nature Mental Health | Volume 2 | October 2024 | 1208-1216

1216


http://www.nature.com/natmentalhealth
http://www.bmj.com/content/381/bmj.p947.abstract
http://www.bmj.com/content/381/bmj.p947.abstract
https://doi.org/10.1038/s44220-024-00310-5
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

nature portfolio

Corresponding author(s):  Avshalom Caspi

Last updated by author(s): Mar 29, 2024

Reporting Summary

Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency
in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.

=
o
=
f
=5
m
o
o
=3
=)
=
—-
D
o)
(@]
=
=
(@]
v
C
=
=
[a]
<2

Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed

>
S~
[o}]

|Z| The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
|z A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

IZ The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

[ ] Adescription of all covariates tested
|:| A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

IX' A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

|:| For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|:| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

MXNX X [0 XX [0

|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  No software was used

Analyses were performed in SASv9.4 TS Level 1M4; graphs were created in R using plotly (v4.9.2.2 ); we have added a link to the code in the manuscript under
Code Availability.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data analysis

Data

Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

The data for this study are primary-care records for entire cohorts of the Norwegian population. Researchers can access the data by application to the Regional
Committees for Medical and Health Research Ethics and the data owners (Statistics Norway and the Norwegian Directorate of Health). The authors cannot share
these data with other researchers. However, other researchers can contact the authors if they have questions concerning the data.




Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender This population-based study included 4,875,722 individuals: 2,433,978 males; 2,441,744 females. We report on assigned sex
as determined at birth in the population registry. We report analysis for the full population and stratified by sex.

Reporting on race, ethnicity, or | This population-based study included 4,875,722 individuals (2,433,978 males; 2,441,744 females) born in Norway between

other socially relevant February, 1905 and December, 2017 who were full-time residents in Norway from January 2006 until December 2019 or until

groupings they died, as identified in the Norwegian Population Register. We report analyses for the population between 0-100 years,
and stratified by age.

Population characteristics This population-based study included 4,875,722 individuals (2,433,978 males; 2,441,744 females) born in Norway between
February, 1905 and December, 2017 who were full-time residents in Norway from January 2006 until December 2019 or until
they died, as identified in the Norwegian Population Register.

=
o
=t
f
=
m
o
o
=
=)
=
—-
D
o)
(@]
=
]
(@]
w
C
=
=
[a]
2

Recruitment All residents of Norway are assigned a primary-care physician (PCP). To receive reimbursements, PCPs bill the Norwegian
Health Economics Administration, sending diagnosis or reason for the visit.

Ethics oversight Approval for this study was obtained from the Regional Committee for Research Ethics South East Norway (REK South East)
and the Institutional Review Board at Duke University, Campus IRB Protocol 2022-0260. This has been added to the
manuscript.

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

|:| Life sciences |Z| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences
For a reference copy of the document with all sections, see pature.com/documents/nr-reporting-summary-flat.pdf

Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.
Study description Nationwide population registry study. The data are quantitative.

Research sample This representative population-based study included 4,875,722 individuals (2,433,978 males; 2,441,744 females) born in Norway
between February, 1905 and December, 2017 who were full-time residents in Norway from January 2006 until December 2019 or
until they died, as identified in the Norwegian Population Register.

Sampling strategy The data provide information about ALL individuals born in Norway between 1905-2017 who visited their primary-care physician.

Data collection Analysis of medical records. All residents of Norway are assigned a primary-care physician (PCP). To receive reimbursements, PCPs
bill the Norwegian Health Economics Administration, sending diagnosis or reason for the visit. The researchers were not involved in
data collection.

Timing Data were collected from January 2006 until December 2019.

Figure 1B shows a flow chart where primary-care records were excluded if they were incomplete, did not involve direct contact with

Data exclusions
a primary-care physician, or did not involve a medical condition. 160,916,938 of 515,433,229 encounters were deleted.

Non-participation No participants dropped out. This is a registry study of primary-care encounters in an entire nation.

Randomization Randomization was irrelevant for this study; we used the entire population.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.




Materials & experimental systems Methods

Involved in the study n/a | Involved in the study
Antibodies |Z |:| ChiIP-seq
Eukaryotic cell lines |Z |:| Flow cytometry
Palaeontology and archaeology |Z |:| MRI-based neuroimaging

Animals and other organisms
Clinical data

Dual use research of concern

XX XXX XX s
OOoOoooogd

Plants

Plants

-
g
C
=
()

©
O
Et\
o
=
—
™

©
O
E,..
=

Q
wn
C
3
=
Q
>

<

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied.
Authentication Describe-any-atithentication-procedures for-each-seed-stock-tised-ornovel-genotype-generated—Describe-any-experiments-used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.




	A nationwide analysis of 350 million patient encounters reveals a high volume of mental-health conditions in primary care

	Results

	Proportion of patients who present to PCPs for mental-health conditions

	Proportion of PCP encounters devoted to mental health

	Mental-health encounters versus encounters for other conditions


	Discussion

	Methods

	Study population

	Ascertainment of primary-care encounters

	Mental-health conditions
	Medical conditions in other body systems
	Infections, pain and injuries

	Statistical analysis

	Reporting summary


	Acknowledgements

	Fig. 1 An analysis of primary-care encounters.
	Fig. 2 Patient-level analysis: proportion of patients who present to PCPs with mental-health conditions.
	Fig. 3 Encounter-level analysis: proportion of primary-care encounters devoted to mental health.
	Fig. 4 How does the number of primary-care encounters for mental-health conditions compare to the number of encounters for other conditions that PCPs see in their practice?.
	Table 1 A nationwide analysis of patient encounters in general practices in Norway from January 2006 through December 2019.




