
OR I G I N A L AR T I C L E

Stability of diagnostic coding of psychiatric outpatient visits
across the transition from the second to the third version
of the Danish National Patient Registry

Martin Bernstorff1,2 | Lasse Hansen1,2 | Erik Perfalk1,2 |

Andreas Aalkjær Danielsen1,2 | Søren Dinesen Østergaard1,2

1Department of Affective Disorders,
Aarhus University Hospital – Psychiatry,
Aarhus, Denmark
2Department of Clinical Medicine, Aarhus
University, Aarhus, Denmark

Correspondence
Martin Bernstorff, Department of
Affective Disorders, Aarhus University
Hospital – Psychiatry, Palle Juul-Jensens
Boulevard 175, 8200 Aarhus N, Denmark.
Email: manber@rm.dk

Funding information
Kræftens Bekæmpelse, Grant/Award
Number: R283-A16461; Lundbeckfonden;
Region Midtjylland, Grant/Award
Number: 1-36-72-4-20; Independent
Research Fund Denmark, Grant/Award
Number: 7016-00048B; Novo Nordisk
Foundation, Grant/Award Number:
NNF20SA0062874; Danish Agency for
Digitisation Investment Fund for New
Technologies, Grant/Award Number:
2020-6720

Abstract

Objective: In Denmark, data on hospital contacts are reported to the Danish

National Patient Registry (DNPR). The ICD-10 main diagnoses from the DNPR

are often used as proxies for mental disorders in psychiatric research. With the

transition from the second version of the DNPR (DNPR2) to the third

(DNPR3) in February–March 2019, the way main diagnoses are coded in rela-

tion to outpatient treatment changed substantially. Specifically, in the DNPR2,

each outpatient treatment course was labelled with only one main diagnosis.

In the DNPR3, however, each visit during an outpatient treatment course is

labelled with a main diagnosis. We assessed whether this change led to a break

in the diagnostic time-series represented by the DNPR, which would pose a

threat to the research relying on this source.

Methods: All main diagnoses from outpatients attending the Psychiatric

Services of the Central Denmark Region from 2013 to 2021 (n = 100,501

unique patients) were included in the analyses. The stability of the DNPR diag-

nostic time-series at the ICD-10 subchapter level was examined by comparing

means across the transition from the DNPR2 to the DNPR3.

Results: While the proportion of psychiatric outpatients with diagnoses from

some ICD-10 subchapters changed statistically significantly from the DNPR2

to the DNPR3, the changes were small in absolute terms (e.g., +0.6% for

F2—psychotic disorders and +0.6% for F3—mood disorders).

Conclusion: The change from the DNPR2 to the DNPR3 is unlikely to pose a

substantial threat to the validity of most psychiatric research at the diagnostic

subchapter level.
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1 | INTRODUCTION

Danish registries are widely used in psychiatric
research.1–3 One such registry, the Danish National
Patient Registry (DNPR), contains information on emer-
gency treatment, admissions and outpatient visits for all
Danish residents and all public hospitals in Denmark.1 In
the DNPR, the registered main diagnosis—coded accord-
ing to the International Classification of Diseases, 10th
revision4—represents the condition leading to a specific
hospital contact. The validity of the main diagnoses is
well established and they are widely used as either
exposure-, confounder- or outcome variables in psychiat-
ric research.1,5–7

With the transition from the second version of the
DNPR (DNPR2) to the third (DNPR3), which occurred in
the period from February 2nd to March 3rd 2019 across
the five Danish Regions, the way main diagnoses are
coded in relation to outpatient treatment changed sub-
stantially (see Figure 1 for an illustration).8 Specifically,
under the DNPR2 paradigm, all visits in a treatment
course ‘inherited’ the final main diagnosis, which should
be representative of the entire treatment course. With the
introduction of the DNPR3, however, coding instructions
were updated. Since then, every single outpatient visit
has been coded with a main diagnosis to cover that spe-
cific visit only. As a result, the main diagnosis under the
DNPR3 is based on the—sometimes limited—clinical
information available at the time of each visit, rather
than the complete information available at the end of the
treatment course.

The change in diagnostic coding practice outlined
above may have led to a destabilisation/break in the diag-
nostic time-series represented by the DNPR, which would
pose a significant threat to the many psychiatric research
activities that rely on the main diagnoses, including our
ongoing work based on data from the PSYchiatric Clini-
cal Outcome Prediction (PSYCOP) cohort.9 Indeed, if

patients are assigned a broader range of diagnoses in the
DNPR3 compared to the DNPR2, the population-adjusted
incidence of most diagnoses will go up, without reflecting
a true increase in morbidity. However, whether such a
destabilisation has indeed occurred remains unexplored.
Therefore, we examined the stability of diagnostic
coding of psychiatric outpatient treatment across the

FIGURE 1 Number of unique diagnoses assigned for a psychiatric outpatient treatment course under the DNPR2 and DNPR3 eras,

respectively. During the DNPR2 era, when a series of visits was reported to the DNPR2, the final main diagnosis was used to overwrite the

main diagnoses of all previous visits in the same treatment course. This was no longer the case after the transition to the DNPR3, which can

result in differences in the number of main diagnoses assigned for identical treatment courses. In this example, it results in more unique

diagnoses pr. treatment course. In the example, F3, F4, and F6 refers to diagnostic categories in the mental disorder chapter of the ICD-10.

F3: Mood disorders. F4: Neurotic, stress-related and somatoform disorders. F6: Disorders of adult personality and behaviour

Significant outcomes

• A significant administrative change in diagnos-
tic coding of psychiatric outpatient treatment
in Denmark did not induce marked destabilisa-
tion in the incidence of psychiatric diagnoses
or the number of diagnoses received by each
patient.

• In the DNPR3, most outpatient treatment
courses are labelled with the same main diag-
nosis (subchapter level) at the first and last
visit.

Limitations

• Analyses were performed on data from the
Central Denmark Region. While the adminis-
trative change was at the national level, and
results should generalise, this is not testable
from these data.

• Data was obtained from the Business Intelli-
gence Office. While this source receives data
from the same source as the Danish National
Patient Registry, replication should be carried
out using national data from the Danish
National Patient Registry.
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DNPR2–DNPR3 transition at three levels: (i) at the level
of the psychiatric ICD-10 subchapters (e.g., F2—
psychotic disorders and F3—mood disorders), (ii) at the
level of a connected series of outpatient visits, that is,
whether the diagnosis changed from the first to the last
visit in an outpatient treatment course, and (iii) at the
level of the individual, that is, whether the number of dif-
ferent diagnoses assigned to each patient was stable. Fur-
thermore, we examined two strategies for maintaining
comparability across the DNPR2–DNPR3 transition: Spe-
cifically, we recoded all visits in relation to an outpatient
treatment course in the DNPR3 era with either the most
‘severe’ diagnosis in the series of visits or with the final
diagnosis in the series of visits, respectively.

2 | METHODS

2.1 | Population and data

For the period from January 1, 2013, to June 1, 2021, we
extracted the main diagnoses for all in- and outpatient
visits to the Psychiatric Services of the Central Denmark
Region—one of five Danish Regions—with a catchment
population of approximately 1.3 million people covered
by five psychiatric hospitals. Data was acquired from the
Business Intelligence Office in the Central Denmark
Region, resulting in the most up-to-date information
available. The Business Intelligence Office and the DNPR
receive data from the same source, namely the Electronic
Health Record system used by all hospitals in the Central
Denmark Region (MidtEPJ). This source contains data
from the 30th of May 2011 and onwards. However, as the
psychiatric hospitals in the Central Denmark Region
were gradually onboarded to MidtEPJ, the data from the
first 2 years had unstable proportions of diagnostic codes
that are unlikely to reflect general instability in the cod-
ing (see Figure S1). Therefore, data from the time prior to
January 1st 2013 were excluded for further analyses.

2.1.1 | Definition of psychiatric outpatient
visits

We only examined psychiatric outpatient visits for the
primary analyses, as the change in diagnostic coding with
the DNPR3 should only affect the practice concerning
this type of visits. We considered a visit to be outpatient if
it was a physical visit with the patient-type variable set to
‘outpatient’. Importantly, our data source allows this def-
inition to be transferred through to the DNPR3 era as the
Central Denmark Region has maintained the patient-type
classification across the DNPR2–DNPR3 transition. In

the Supplementary Material, we show how other
researchers can mimic our classification of outpatient
visits using DNPR3 data from the DNPR only (see
Tables S1–S5). Furthermore, we labelled a visit as psychi-
atric if it took place in a psychiatric department,
corresponding to a ‘hospital-department-classification –
section’ (SHAK_AFS) matching 6600*. This definition is
specific to the Central Denmark Region, but, as for out-
patient status above, other researchers can mimic our
classification of psychiatric using DNPR3 data from the
DNPR only (Tables S6 and S7). We considered outpatient
visits to be part of a connected treatment course in
the DNPR3 era if they had the same unique course-
element-identifier (in Danish DNPR3-terminology: ‘for-
løbselement-id’). The course-element-identifier covers
patient-activities related to the same treatment course at
the same department (for more details, see Table S8).
Furthermore, since the treatment courses defined by the
course-element-identifier in the DNPR3 era are not
directly comparable to the treatment courses as defined
in the DNPR2 (see Table S8), we also examined whether
we could construct treatment courses for the DNPR3 era
that more closely resemble those from the DNPR2. Spe-
cifically, we performed supplementary analyses in which
all visits by the same patient to the same outpatient clinic
in the DNPR3 era were considered part of the same treat-
ment course.

2.1.2 | Mitigation strategies

We examined two mitigation strategies regarding the sta-
bility of main diagnoses from each ICD-10 F-subchapter
(FX) across the transition from the DNPR2 to the DNPR3
eras. First, we coded all visits in a DNPR3 treatment
course by the most ‘severe’ diagnosis, defined as the FX
diagnosis with the lowest digit, except F1 (Substance
abuse), which was considered the least severe. Second,
we coded all visits in a DNPR3 treatment course with the
final diagnosis from the course, mimicking the DNPR2
approach

2.2 | Statistical analyses

i. Stability of main diagnoses from each ICD-10 F-
subchapter across the DNPR2–DNPR3 eras

As the main level of information in ICD-10 chapter F
(mental and behavioural disorders) is captured by the
first digit (e.g., F0: Organic mental disorders; F1: Sub-
stance use disorders; F2: Psychotic disorders), we used
the main diagnosis at this level for the primary analyses.
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Visits with a main diagnosis of F99 (Mental disorder, not
otherwise specified) were excluded, as they were rare
(0.11% of all outpatient visits) and not conceptually
related to the other F9-diagnoses (Behavioural and emo-
tional disorders with onset usually occurring in child-
hood and adolescence). Visits were binned by 3-month
periods from the transition date and rounded to the near-
est beginning of a quarter (e.g., the 2nd of February 2019
was rounded to the 2nd of November 2018, whereas the
3rd of February 2019 was rounded to the 3rd of May
2019). This ensured that the transition between the
DNPR2 and the DNPR3 (2nd/3rd of February 2019) was
placed at the transition point between two bins.

Population-adjusted within-quarter incidences were
calculated for each F-subchapter (FX) and each quarter
using the equation below.

Population�adjusted within�quarter incidence

¼VisitsFXQ

VisitsQ
¼ IRFX

VisitsQ
:

The numerator represents the number of patients with
an outpatient visit that had a main diagnosis from the
specific ICD-10 F-subchapter (FX), while the denomina-
tor represents the number of patients with any psychiat-
ric outpatient visit in the same period. VisitsFXQ is the
number of visits with a main diagnosis of FX during the
quarter Q, VisitsQ is the number of visits during the quar-
ter Q, and IRFX is the incidence rate of FX for the quarter
Q. As the number of patients are counted within a quar-
ter, time is implicit.

For each FX, we calculated p-values for the difference
between the mean proportion of visits belonging to the cat-
egory in the year prior to and the year after the transition
from the DNPR2 to the DNPR3. We chose 1 year since
window-size and symmetry is a trade-off. With too wide a
window, any actual changes around the transition are
likely to be obscured by noise from other factors. With too
narrow a window, statistical power becomes a problem.
Since each point in a time-series is inherently dependent
on the previous point, we used an autoregressive model
with lag of one quarter. This allows for adjustment for the
correlation within the time-series and estimating the differ-
ence in means between the intervals after the adjustment.

To ensure that the change in diagnostic coding prac-
tice did not spill over to admissions (inpatient hospital
stays), we examined these as well, using the same
approach as outlined above. Since the diagnostic coding
of admissions should be less affected (if at all) by the
transition from the DNPR2 to the DNPR3, as admissions
were/are to be coded with one single main diagnosis both
in the DNPR2 and DNPR3, we did not expect to see any
breaks in the diagnostic time series for admissions.

ii. Diagnostic stability during outpatient treatment
courses in the DNPR3 era

To examine the diagnostic stability over outpatient
treatment courses, visits were grouped by their unique
course-element-identifier, and the first- and final diagno-
sis for the treatment course was computed. Diagnoses
were truncated to their character-digit (FX) combination.
To examine to which extent the first diagnosis in a
DNPR3 sequence matched the last, we generated tables
showing the number of treatment courses with each
first-/last-diagnosis combination at the FX level. We also
visualised the level of stability with alluvial plots.

iii. Mean number of unique diagnoses per active outpa-
tient treatment course across the DNPR2–DNPR3
eras

When counting main diagnoses at the level of the
individual, diagnoses were truncated to the FXX-level.
We ran sensitivity analyses with truncation at one (FX),
three (FXX.X), and four (FXX.XX) digits. We also tested
the difference between means of the year prior to- and
the year after the DNPR2–DNPR3 transition using an
autoregressive model with lag of 1 quarter. Here, we con-
sidered a treatment course to be terminated 180 days
after the last registered visit.

iv. Incident diagnoses by subchapter across the DNPR2–
DNPR3 eras

We also examined the incidence of diagnoses by sub-
chapter (FX). Specifically, each patient's known diagno-
ses were aggregated from January 1st 2013 to December
31st 2016. Any visit thereafter with a, to the patient, new
diagnosis, was considered incident. In keeping with the
main analyses mentioned above, we then calculated the
mean number of incident diagnoses (by subchapter) per
quarter. We then compared the means in the year before
to the year after the transition using Z-tests.

The threshold for statistical significance was set at
0.05. All p-values were corrected for multiple compari-
sons using the method of Benjamini and Hochberg.10 All
analyses were carried out using R (www.r-project.org)
and the code used for the analyses is available at: https://
github.com/Aarhus-Psychiatry-Research/diagnostic-stabil
ity-lpr2-lpr3/.

2.3 | Ethics

This study was carried out to ensure the validity/stability
of the data used for studies based on the PSYCOP
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cohort.9 The use of electronic health records from the
Central Denmark Region was approved by the Central
Denmark Region Legal Office per the Danish Health
Care Act §46, Section 2. According to the Danish Com-
mittee Act, ethical review board approval is not required
for studies based solely on data from electronic health
records (waiver for this project: 1-10-72-1-22). All data
were processed and stored in accordance with the
European Union General Data Protection Regulation and
the project is registered on the internal list of research
projects having the Central Denmark Region as the data
steward.

3 | RESULTS

Data from 100,501 outpatients with a total of 2,331,427
outpatient visits were analysed. The median age of the
patients at the time of the first contact to the psychiatric
services in the period from January 1st 2013 to June 1st
2021 was 27.6 years (25–75 percentiles: 17.0; 47.0 years)
and 51.4% of the patients were women. The median num-
ber of outpatient visits per patient was 11 (25–75 percen-
tiles: 4; 25).

i. Stability of main diagnoses from each ICD-10 F-
subchapter across the DNPR2–DNPR3 eras

Table 1 and Figure 2 show that while the transition
from the DNPR2 to the DNPR3 was associated with sta-
tistically significant changes in diagnostic proportions for
4 out of 10 ICD-10 subchapters (FX), for all subchapters,

these changes were small on an absolute scale (e.g., +0.6%
for F2—Psychotic disorders and +0.6% for F3—Mood dis-
orders). Figure 2 also shows that the variation in diagnos-
tic proportions across quarters prior to- and after the
DNPR2–DNPR3 transition was approximately the same. It
appears from Figure 2B that subchapter F8 (developmen-
tal disorders incl. autism) experienced the largest break in
the time-series at the DNPR2–DNPR3 transition, which
was, however, small in absolute terms (1.2%).

Applying the mitigation strategies (most severe- or last
diagnosis) resulted in destabilisation for most subchapters,
creating larger breaks in the diagnostic time-series at the
transition from the DNPR2 to the DNPR3 compared to
the unmanipulated/unchanged data (Figure 2).

Considering visits to be part of the same treatment
course only if they were to the same outpatient clinic,
yielded similar levels of stability as in the primary ana-
lyses (see Figure S2). Since only outpatient visits should
be affected by the change in diagnostic coding from the
DNPR2 to the DNPR3, we examined the main diagnoses
assigned in relation to inpatient treatment/admissions as
a ‘negative control’. These diagnostic time-series also
appeared stable (see Figure S3).

ii. Diagnostic stability during outpatient treatment
courses in the DNPR3 era

Figure 3 visualises the high diagnostic stability of the
psychiatric outpatient treatment courses in the DNPR3.
For more than 90% of the outpatient treatment courses,
the main diagnosis assigned in relation to the first and
final visit came from the same ICD-10 subchapter (see

TABLE 1 Relative and absolute changes in proportions of visits belonging to each diagnostic subchapter in the 1 year prior to- and after

the DNPR2 to DNPR3 transition

Diagnostics
subchapter

In the 1 year prior
to the transition (%)

In the 1 year after
the transition (%)

Absolute
difference (%)

Relative
difference (%)

F0—Organic disorders 1.6 1.6 0.0 �0.3

F1—Substance abuse 1.5 1.6 0.1 10.0

F2—Psychotic disorders 15.6 16.1 0.6 3.6

F3—Mood disorders 23.6 24.2 0.6 2.5

F4—Neurotic & stress-relateda 17.5 16.7 �0.9 �4.9

F5—Eating & sleeping disordersb 3.3 3.8 0.5 15.5

F6—Personality disorders 8.9 8.7 �0.2 �2.3

F7—Mental retardation 2.0 1.7 �0.3 �17.3

F8—Developmental disorders 5.3 6.5 1.2 23.1

F9—Child & adolescent disordersc 22.9 22.8 �0.1 �0.3

aNeurotic, stress-related, and somatoform disorders.
bBehavioural syndromes associated with physiological disturbances and physical factors.
cBehavioural and emotional disorders with onset usually occurring in childhood and adolescence (F90–F98).
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FIGURE 2 Proportion of outpatients in each quarter with a within-quarter incident main diagnosis by ICD-10 subchapter. (A) y-scale is

standardised across panels. (B) y-scale is allowed to vary between panels. Proportion of all outpatients in each quarter that received a main

diagnosis from each ICD-10 F-subchapter. Line ranges reflect 95% confidence intervals. The date of transitioning from DNPR2 to DNPR3 is

highlighted with a grey vertical line. The light grey areas represent the time intervals included in the statistical analyses. Asterisks reflect

p < 0.05 for the slope of an autoregressive model of lag 1 with pre- and post-transition as the independent variable, using data 1 year prior

to- and after the transition (see methods for further elaboration). Mitigation strategies represent recoding each treatment course with the

most ‘severe’ diagnosis, or with the final diagnosis from the treatment course. Visits were considered part of the same treatment course if

they had the same course-element-identifier (see Table S8 for further details)
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Figure 3 and Table S9). For only three diagnostic subchap-
ters did the first and final diagnosis match for less than
90% of the outpatient treatment courses, namely F1—
substance abuse (78.3%), F3—mood disorders (87.6%) and
F8—developmental disorders (88.4%) (Table S9).

iii. Mean number of unique diagnoses per outpatient
treatment course across the DNPR2–DNPR3 eras

Figure 4 shows the mean (quarterly) number of
unique diagnoses per outpatient treatment course across

FIGURE 2 (Continued)
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the DNPR2–DNPR3 eras. At the FXX-level, there was no
statistically significant change in the mean number of
unique diagnoses per treatment course from the year
prior to the DNPR2–DNPR3 transition (mean = 0.77) to
the year after (mean = 0.74) (Figure 4A). However, there
was larger variation between quarters in the year after the
DNPR2–DNPR3 transition compared to the year before
(SDUnmitigated DNPR2 = 0.023, SDUnmitigated DNPR3 = 0.045).
We also observed periodicity, with a drop in every 3rd
quarter, reflecting a lower number of outpatient visits dur-
ing the summer holiday in July/August. The lack of statis-
tically significant changes was consistent across levels of
diagnostic truncation (FX, FXX.X, and FXX.XX—see
Figure 4A). Both mitigation strategies (most severe and
final diagnosis trumping all other, respectively) worsened

this contrast by excessively lowering the number of diag-
noses per treatment course in the year after the DNPR2–
DNPR3 transition (meanPrimary analysis = 0.77, meanMost

severe = 0.68, and meanFinal visit = 0.68) (Figure 4B). When
considering visits to be part of a treatment course only
when they were to the same outpatient clinic, both mitiga-
tion strategies decreased the mean number of unique diag-
noses, but not to the point of statistical significance
(Figure 4B).

iv. Incident diagnoses by subchapter across the DNPR2–
DNPR3 eras

Figure S4 shows the mean number of incident
diagnoses by subchapter across the DNPR2–DNPR3

FIGURE 3 Alluvial plot showing the diagnostic stability of outpatient treatment courses in the DNPR3 era. Visits were considered part

of the same treatment course if they had the same course-element-identifier (see Table S8 for further details). The thickness of lines is

proportional to the number of outpatient treatment courses. Separated into first diagnosis (left) and final diagnosis (right). Colours reflect

the subchapter of the final diagnosis. For exact counts and proportions, see Table S9
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transition. While there was some variation around the
transition point, this was mostly transitory, and for most
subchapters, the means for LPR2 and LPR3 were similar
(see Figure S4 and Table S10). No subchapters experi-
enced changes that were statistically significant after
adjusting for multiple comparisons.

4 | DISCUSSION

In this cohort study based on data from all in- and outpa-
tient visits to the Psychiatric Services of the Central
Denmark Region in the period from January 1, 2013, to
June 1, 2021, we showed that the transition from the

FIGURE 4 Mean number of unique psychiatric main diagnoses per active treatment course. Visits were considered part of the same

treatment course if they had the same DNPR3 course-element-identifier (see methods or Table S1 for further detail). A treatment course was

considered active up until 180 days after the last recorded visit. The transition date from DNPR2 to DNPR3 is marked with a grey vertical

line. The light grey areas represent the time intervals included in the statistical analyses. Asterisks reflect p < 0.05 for the slope of an

autoregressive model of lag 1 with pre- and post-transition as the independent variable, using data 1 year prior to- and after the transition.

Mitigation strategies represent recoding a treatment course with the most ‘severe’ diagnosis, or with the final diagnosis from a sequence.

(A) By levels of truncation of the ICD-10 diagnostic codes and (B) By mitigation strategy truncated at ICD-10 level FXX
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DNPR2 to the DNPR3 only caused a minor destabilisa-
tion in the diagnostic time-series for the psychiatric
ICD-10 subchapters. Furthermore, we found that main
diagnoses assigned in relation to outpatient treatment
courses in the DNPR3 era were quite stable from begin-
ning (first visit) to end (last visit). At the level of the indi-
vidual patient, there was no substantial or statistically
significant change in the number of diagnoses per outpa-
tient treatment course across the DNPR2–DNPR3 transi-
tion, but an increase in the variability in the DNPR3 era.

To our knowledge, this is the first study of the stabil-
ity of diagnostic coding after the transition to the DNPR3
and it therefore contributes with novel information. The
shift from the DNPR2 to the DNPR3 is the first major
administrative shift of the diagnostic coding practice in
Denmark since the ICD-10 replaced the ICD-8 in 1994.1

We have searched the literature for reports of similar
administrative shifts in national patient registries, but
found none. A recent review of health registries in the
Nordic countries11 covered the validity of the diagnoses
in these registries, without mentioning administrative
changes, including that from the DNPR2 to the DNPR3.
We therefore contacted representatives from the national
patient registries in other Nordic countries (Sweden,
Norway, Finland, and Iceland) to inquire whether
administrative shifts in diagnostic coding, comparable to
that from the DNPR2–DNPR3 transition, had been made
in recent times. Representatives from Norway, Finland,
and Iceland reported that there had been no administra-
tive changes in diagnostic coding in the national patient
registries. The representative from Sweden, however,
pointed to an administrative change in 2015 regarding
the registration of specialised outpatient visits. Prior to
2015, every specialised outpatient visit (e.g., to an emer-
gency room) that subsequently led to an inpatient visit
was only registered as an inpatient visit. After 2015, how-
ever, it was registered as two separate visits, one outpa-
tient and one inpatient, leading to an increase in the
number of registered outpatient visits. Thus, if basing an
analysis solely on data from outpatient visits in Sweden,
the 2015 administrative change would lead to an increase
in the number of ‘cases’ without an actual increase in
morbidity.12

Overall, our analyses showed that the change in diag-
nostic coding accompanying the transition from the
DNPR2 to the DNPR3 only had a minor impact on the
stability of the diagnostic time-series as well as on the
population-adjusted within-quarter incidence of psychiat-
ric diagnoses. This should offer some optimism regarding
the validity of future psychiatric epidemiological studies
using the DNPR as data source. We did, however, observe
increased variability in the number of unique psychiatric
main diagnosis per active treatment course after the

transition from the DNPR2 to the DNPR3. For an
increase in variance to occur without a change in the
mean, there must be a simultaneous increase (i) in the
proportion of treatment courses with a high number of
diagnoses, and (ii) in the proportion of treatment courses
with a low number of diagnoses. In fact, the COVID-19
pandemic, which coincided with the observed increased
variability, may have led to such a change in the pattern
of contacts/diagnoses. Studies from Danish Psychiatric
Services have suggested that the COVID-19 pandemic
has caused some patients to exhibit new symptoms
(e.g., anxiety),13–15 while also resulting in patients with-
drawing from (or their appointments being cancelled by)
the healthcare system, leading to fewer diagnoses.16,17 If
this is the explanation, the increased variability may be
transitory and return to the base level as the pandemic
comes to an end. Other societal- and patient-level
changes than the COVID-19 pandemic, leading to the
same contact/diagnostic pattern, could, however, also
have played a role regarding the observed variability.

There are limitations to this study, which must be con-
sidered. First, we only had access to data from electronic
patient records in the Central Denmark Region, provided
by the regional Business Intelligence Office. While this is
ideal for the purpose of ensuring diagnostic stability in
relation to research based on this data source,9 one could
argue that it is not identical to data from the DNPR. How-
ever, given that the DNPR and the Business Intelligence
Office in the Central Denmark Region receive data from
the same source, this is unlikely to affect our results. Sec-
ond, and relatedly, because of the data source, we were
unable to take premature terminations of treatment
courses into account since we did not have information on
emigration or death. However, given the relatively short
windows (3 months in Figures 2 and 4), that counts were
reset for each course-responsibility-id in Figure 3, and the,
presumably, small number of deaths and emigrations, we
do not believe this to be a major limitation. Third, the data
for the present study stems solely from the Central
Denmark Region, which could pose a problem with
regard to generalisation to the national level. However,
since reporting of diagnoses is based on national stan-
dards, it is very likely to generalise across the Danish
regions. Fourth, this study only focused on the diagnostic
stability in relation to treatment in the Psychiatric Ser-
vices. However, since the change in diagnostic coding
practice accompanying the transition from the DNPR2 to
the DNPR3 was the same across all medical specialities
in the Danish secondary healthcare sector, our results
are likely to generalise to those as well, but this should
be subjected to empirical testing. Fifth, while the main
analytical level in this study, namely the F-subchapters
(FX), captures much information, there is heterogeneity
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within these chapters, one example being F32/33—
unipolar depression and F30/F31—mania/bipolar disor-
der. It was, however, beyond the scope of this study to
investigate the stability of each of the 71 different FXX
diagnoses in the ICD-10. Research groups working with
data from the DNPR having particular emphasis on spe-
cific diagnoses should probably investigate the stability
of those across the DNPR2–DNPR3 transition, as our
results do not necessarily generalise to all FXX diagnoses
(nor to diagnoses at even greater granular level,
e.g., FXX.X and FXX.XX).

In conclusion, the change in diagnostic coding of psy-
chiatric outpatient visits accompanying the transition from
the DNPR2 to the DNPR3 did not appear to lead to sub-
stantial breaks in the diagnostic time-series represented by
the DNPR – at least not at the diagnostic subchapter level.
Therefore, the change from the DNPR2 to the DNPR3
seems unlikely to pose a substantial threat to the validity
of most psychiatric research based on this data source.
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