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Background: Multimorbidity is a global health challenge. Individuals with multimorbidity are frequent users of healthcare services, and
many experience fragmented healthcare. We assessed the number of outpatient trajectories and contacts with hospital outpatient clinics for
individuals with multimorbidity and explored different time intervals for the occurrence of concurrent outpatient trajectories.

Methods: A population-based cohort of 1.3 million residents, >18 years, with multimorbidity was identified through Danish national
health registries. Multimorbidity was defined as having two or more of 39 specific chronic conditions. Nine disease system categories
were used to categorize outpatient contacts in 2018 into outpatient trajectories and trajectory-related contacts. We defined an
“outpatient trajectory” as two contacts within 12 consecutive months for the same medical condition. All outpatient contacts and
trajectories with related contacts were counted for 2018. The impact of different time intervals on the number of concurrent trajectories
was analyzed.

Results: On 1 January 2019, 29% of the adult Danish population was classified as multimorbid. During 2018, 68% of them had >1
outpatient contact (median: 2 (IQI: 0—4)). Twenty-six percent had >1 outpatient trajectory. The median number of trajectory contacts
was 3 (IQI: 2-5). The 4% of individuals with >2 outpatient trajectories accounted for 28% of trajectory contacts. During the 6-week
period from the latest outpatient contact, 33% of all patients with >2 trajectories in 2018 experienced concurrent trajectories with
outpatient contact.

Conclusion: Two-thirds of adult Danes with multimorbidity attended an outpatient clinic in 2018, and one-fourth had at least one
outpatient trajectory. Individuals with two or more trajectories represented 4% and comprised 28% of the trajectory contacts; 33% had
concurrent trajectories within a 6-week period. It appears that a small proportion place demands on outpatient clinics because of
frequent attendance. A more uniform way of organizing outpatient trajectories for these patients merits consideration.
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Plain Language Summary

What is new

® This study provides a novel approach for identifying hospital outpatient trajectories for people with multimorbidity.
® The extent of concurrent outpatient trajectories has not previously been investigated, and this study investigates different time
intervals for estimating their prevalence.

® The results inform future research on integration through alignment of outpatient trajectories.

Introduction
Multimorbidity is defined by the World Health Organization (WHO) as the coexistence of two or more chronic
conditions in an individual.'" The prevalence of multimorbidity varies widely, depending on study populations, the
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definition of multimorbidity, and the diseases included,* ' where a prevalence of 20-30% has often been documented in
general populations of adults.*”° Multimorbidity is a major concern in public healthcare due to increasing life
expectancy and development of multiple chronic conditions."' "> Multimorbidity often requires outpatient hospital
attendance, and the number of contacts has been shown to rise in parallel with an increasing number of chronic
conditions.”'®"'? Disease patterns and treatment regimens may be manifold, represent high severity, and make healthcare
management complex.””>* Hospital care has gradually shifted towards more specialized services, but clinical guidelines
and disease management programs remain focused on managing individual conditions.”>*® Thus, the management of
care is challenged when healthcare providers are faced with multimorbid patients with interacting diseases because these
patients may have several providers managing their care.>*?’ %> Research exploring outpatient attendance in hospitals

among patients with multimorbidity is limited”'?-!72!-3373%

and does not categorize data into outcomes of outpatient
trajectories. A Danish study showed that the proportion of patients treated in multiple hospital outpatient clinics nearly
doubled during a 10-year period.'® Measuring multimorbidity and defining patients in an outpatient trajectory is complex,
challenging the research in this area.'° This necessitates methodological approaches to identify long-term outpatient
trajectories that, go beyond determining the number of visits to outpatient clinics. Another factor to consider is the time
interval studied, which will determine the number of concurrent outpatient trajectories. If different outpatient trajectories
take place simultaneously within a compatible time interval, integration through alignment of outpatient contacts may be
considered.*® Thus, exploring how different time intervals modulate the number of concurring outpatient trajectories and
the number of contacts to hospital outpatient clinics may inform the design of future interventions for patients with
multimorbidity with the aim of integrating parallel outpatient trajectories.

The aim of this study was to assess the number of outpatient trajectories and the number of contacts to hospital
outpatient clinics for people with multimorbidity, and to explore different time intervals for finding concurrent outpatient
trajectories.

Methods
Setting

The study was conducted in Denmark, which has a population of 5.8 million residents.>” Denmark is a high-income
country, and the demographic development is similar to that in other Western European countries.>® The Danish
healthcare system is publicly funded through taxation, providing free access to general practitioners and hospital care.
Reimbursement for prescribed medicine is available for some patient groups and for certain diseases.***° Denmark has a
long tradition of routinely recording administrative, health, and clinical data. Data are registered for each resident using
the unique 10-digit personal identification number assigned to all Danish residents at birth or immigration. This enables
accurate linkage of data across registries. The personal number is stored in the Danish Civil Registration System (CRS),

which contains continuously updated information on place of residence, vital status, and emigration/immigration.*’

Study Design

This study was designed as a population-based register study, including all individuals with multimorbidity, aged >18
years, and residing in Denmark for at least 1 year before the index date (1 January 2019). We identified outpatient
hospital contacts in 2018 for all eligible individuals, and these contacts were categorized into trajectories.

Study Population

Data from the CRS were used to establish our study population, which included all adult individuals living in Denmark
(N=4.6 million) on the index date. WHO’s definition (two or more chronic conditions)' > and the Danish Multimorbidity
Index by Prior et al formed the basis for establishing multimorbidity.*! The Danish Multimorbidity Index includes
information on 39 chronic conditions (Appendix 1). Information on chronic conditions in the cohort was obtained from
the Danish National Patient Register (NPR) from 1993 onwards, and from the Danish Psychiatric Central Register
(DPCR), from 1995 onwards. The NPR holds information on all treatment at public and private somatic hospitals in
Denmark, including inpatient hospital care and outpatient specialist care,*> whereas the DPCR holds records on
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psychiatric treatment.*® Since 1993, all contacts have been coded as a specific condition based on WHO’s International
Classification of Diseases, 10th revision (ICD-10).

Conditions were further identified by use of condition-specific medication through the Danish National Drug
Prescription Register (NDPR). The NDPR contains data on medication prescriptions redeemed at Danish pharmacies
and coded according to the Anatomical Therapeutic Chemical (ATC) classification system. ATC codes 2 years prior to
the index date were included.** To ensure condition chronicity, medical conditions and medical prescriptions were
limited to those occurring for the first time at least 6 months prior to the index date.

Outcomes
Four outcomes were investigated: hospital outpatient contacts, hospital outpatient trajectories, trajectory contacts, and

concurrent outpatient trajectories.

Hospital Outpatient Contacts

Our data included all hospital outpatient contacts from 1 January to 31 December 2018. Information on outpatient
activity came from the NPR. We excluded duplicate contacts and outpatient contacts to emergency rooms. This outcome
provided an overview of all with outpatient attendance in 2018. The following outcomes were based on a selection of

chronic conditions for assessment of outpatient trajectories.

Hospital Outpatient Trajectories

We categorized the outpatient contacts of the study population according to their medical conditions by using the
“disease system categories” from the Danish Multimorbidity Index by Prior et al.*' This entailed sorting the outpatient
contacts related to 31 chronic conditions. These categories (circulatory, endocrine, pulmonary, gastrointestinal, urogen-
ital, musculoskeletal, hematologic, neurologic, and cancer) were applied as proxies for determining the medical
specialties responsible for the outpatient trajectories. This categorization was for the most part in accordance with the
classification of diagnoses based on the organization of somatic care in Danish hospitals.*> Mental health conditions were
excluded as an outpatient trajectory category because these conditions do not entail somatic outpatient trajectories. Thus,
nine disease system categories for outpatient trajectories were defined (Appendix 1).

To ensure inclusion of active trajectories, at least one of the outpatient contacts for each medical condition had to be in 2018.
We defined a trajectory for the same medical condition as at least two outpatient contacts within 12 months from the latest
outpatient contact (Figure 1). The number of outpatient trajectories in 2018 was tabulated for each individual, regardless of
concurrency.
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Figure | This example illustrates how the contact pattern might have been for an individual with multimorbidity in 2018: 6 contacts, 3 trajectories, 5 trajectory contacts,
and 2 concurrent trajectories within 6 weeks from the most recent outpatient contact. The colored lines represent different trajectories, a green cross represents contact
to outpatient clinic, and the gray vertical lines represent the number of weeks since the most recent outpatient contact in 2018.
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Trajectory Contacts

The number of trajectory contacts was calculated by adding up all outpatient contacts in the nine outpatient trajectories.
We did not include contacts that were not part of a trajectory. This supplemented our “hospital outpatient trajectories”
outcome by extending information on the number of outpatient contacts related to these trajectories.

Concurrent Outpatient Trajectories

To assess concurrency, we identified outpatient trajectories with overlapping time periods. The latest trajectory contact
date in 2018 was used as a starting point. By moving backwards in time intervals of 2-, 6-, 10-, 14-, 18-, 22-, and 26-
weeks from the starting point, concurrent trajectories were identified and summed up per individual across the nine
categories of outpatient trajectories. Outpatient trajectories with the latest contact date at the beginning of 2018 were
followed up into 2017 to ensure a study period of up to 26 weeks (Figure 1).

Covariates

The following sociodemographic variables were obtained from Statistics Denmark on the index date and used to describe
the study population: gender, age, educational level, country of origin, civil status, population density, occupation, and
household income. Age was grouped into five categories: <50, 50-59, 60—69, 70-79, and >80 years. Data on educational
level were grouped according to the International Standard Classification of Education 2011.*° Country of origin
followed the categorization made by Statistics Denmark into Western and non-Western countries.*” Population density
was grouped into >5000, 5000-99,999, and <100,000 inhabitants per town according to the registered place of residence
of each patient. Civil status was dichotomized into living with a partner or living alone. Occupational status was
categorized into employed, unemployed, or student,47 and household income in 2018 was categorized into EUR <25,000,
25,000-49,999, 50,000-74,999, and >75,000.

Statistical Analysis

This study used descriptive statistics reported as proportions and medians with interquartile intervals (IQI). A Lorenz
diagram was used to display the accumulated number of people with multimorbidity according to their accumulated
number of trajectory contacts. Bar plots were used to show the outpatient attendance of patients with concurrent
trajectories according to different time intervals. All statistical analyses were conducted in Stata version 16.0 via data
access through a remote server at Statistics Denmark.

Ethical Considerations

Approval of the study was obtained from the Danish Data Protection Agency (file no. 2016—-051-000001). According to
Danish legislation, no further ethical approval was required for register-based studies and informed consent was not
obtained from the participants. The study complies with the Declaration of Helsinki. The STROBE guidelines were used
to ensure adequate reporting and transparency.

Results

Population

On the index date, 1,339,840 adult individuals (29%) were identified as having lived with multimorbidity for at least 6
months; this cohort comprised the study population. Circulatory conditions were present in 77.5% of the study
population, with hypertension being the most frequent condition (Table 1). Females accounted for 54.3%, and individuals
aged >70 years constituted 69.4% (median: 68 years (IQI: 57-76)) of the study population. The distribution of the other
characteristics is displayed in Table 2.

Hospital Outpatient Contacts
In total, 913,502 (68.2%) of the study population had at least one hospital outpatient contact in 2018 (5,033,144
contacts), median two contacts (IQI: 0—4).
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Table | Chronic Conditions® in Individuals with Multimorbidity in Denmark, | January 2019

Conditions: N %
All individuals with multimorbidity 1,339,840 100
Circulatory 1,037,764 77.5
Hypertension 808,172 60.3
Dyslipidaemia 389,954 29.1
Ischemic heart disease 226,712 16.9
Atrial fibrillation 145,897 10.9
Heart failure 66,640 5.0
Peripheral artery occlusive disease 86,773 6.5
Stroke 133,783 10.0
Endocrine 392,976 29.3
Diabetes mellitus 242,207 18.1
Thyroid disorder 131,518 9.8
Gout 59,401 4.4
Pulmonary and allergy 307,091 229
Chronic pulmonary disease 212,376 15.9
Allergy 146,313 10.9
Urogenital 137,371 10.3
Chronic kidney disease 36,213 2.7
Prostate disorder 107,175 8.0
Gastrointestinal 234,865 17.5
Ulcer/chronic gastritis 77,727 5.8
Chronic liver disease 34,643 2.6
Inflammatory bowel disease 36,801 2.8
Diverticular disease of intestine 108,651 8.1
Musculoskeletal 484,373 36.2
Connective tissue disorders 82,816 6.2
Osteoporosis 139,526 10.4
Painful condition 353,324 26.4
Hematologic 94,783 7.1
HIV/AIDS 4836 0.4
Anemias 90,067 6.7
Neurological 456,686 34.1
Vision problems 202,180 15.1
Hearing problems 202,107 15.1
Migraine 42,186 3.2
Epilepsy 39,271 29
Parkinson’s disease 8478 0.6
Multiple sclerosis 10,721 0.8
Neuropathies 30,128 2.3

Cancer
Cancer 115,463 8.6
(Continued)

Hospital Outpatient Trajectories
In 2018, 25.9% (N = 346,979) of the study population had at least one outpatient trajectory: 22.3% had one outpatient
trajectory and 3.6% had two or more outpatient trajectories (Table 3). Thus, 74.1% had no outpatient trajectory.

Clinical Epidemiology 2022:14 https: 753

Dove!


https://www.dovepress.com
https://www.dovepress.com

Bell et al Dove

Table | (Continued).

Conditions: N %
Mental health 314,006 23.4
Mood, stress-related, or anxiety disorders 48919 3.7
Psychological distress 190,548 14.2
Alcohol problems 19,500 1.5
Substance abuse 5087 0.4
Anorexia/bulimia 1462 0.1
Bipolar affective disorder 20,247 1.5
Schizophrenia or schizoaffective disorder 21,387 1.6
Dementia 34,582 2.6

Notes: “Diseases according to the International Classification of Diseases, 10" revision. See the appendix containing the algorithm.
Abbreviations: HIV, human immunodeficiency virus; AIDS, acquired immunodeficiency syndrome.

Trajectory Contacts

For individuals in at least one outpatient trajectory, the median number of trajectory contacts was three (IQI: 2-5) for
2018. For those with four or more outpatient trajectories in 2018, the median number of trajectory contacts was 15 (IQI:
11-24). The 3.6% with two or more trajectories in 2018 accounted for 27.7% of all trajectory contacts (Table 3). The
Lorenz diagram showed that the 10% with most trajectory contacts accounted for 80% of all trajectory-related contacts
(Figure 2). Cancer trajectories involved the highest number of trajectory contacts (median: 4 (IQI: 2—10)), accounting for
31.7% of all trajectory contacts (Table 4), although only 8.6% of the study population was diagnosed with cancer
(Table 1).

Concurrent Trajectories
Figure 3 shows the number of individuals in concurrent trajectories according to different time intervals in 2018. In all,
48,078 individuals had two or more trajectories in 2018 (see Table 3). Of these, 32.5% = 15.624 individuals had
concurrent trajectories (with contacts related to their trajectory) within a 6-week period, as shown in Figure 3. This
amounted to 1.2% of the study population and involved 31,815 contacts. When the time interval was expanded to a 10-
week period, the proportion increased to 47.2% = 22,690 individuals with concurrent trajectories. This amounted to 1.7%
of the study population and involved 46,576 contacts. The number of concurrent trajectories increased with increasing
time intervals. Only 4000 individuals (<0.1%) were in three or more concurrent trajectories during the studied time
intervals, which ranged from 2 weeks to 26 weeks since the latest outpatient contact in 2018 (Figure 3).

The most frequently seen concurrent trajectories included patients with cancer or diseases of the circulatory system,
endocrine system, and neurological system; these were seen over all the different time intervals observed (Figure 4).

Discussion

Main Results

This population-based study showed that 68.2% of individuals with multimorbidity had at least one hospital outpatient
contact during a 1-year period, and 25.9% were involved in at least one outpatient trajectory. The 3.6% with multi-
morbidity and two or more trajectories accounted for almost one third of the trajectory contacts, and one-third of these
experienced concurrent trajectories within a 6-week period. Thus, 1.2% of all individuals with multimorbidity were
found to be in concurrent trajectories within a 6-week period.

Comparison with Existing Research

Research investigating the utilization of hospital outpatient clinics among individuals with multimorbidity is

9,13,18-21,34,48-50

sparse, and the existing studies do not explore healthcare utilization in patients in outpatient

trajectories and the concurrence of these trajectories.
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Table 2 Characteristics of All Individuals with Multimorbidity (22 Conditions) Living in Denmark on
| January 2019

N %

All individuals with multimorbidity 1,339,840 100.0
Gender

Men 612,722 45.7

Women 727,118 54.3
Age, Median 68 (IQI', 57:76)

<50 186,382 13.9

50-59 223,707 16.7

60-69 321,847 24.0

70-79 380,239 28.4

280 227,665 17.0
Ethnicities

Western 1,271,952 94.9

Non-western 67,349 5.0

Missing 539 0.0
Population density

<5,000 602,630 45.0

5,000-99,999 498,076 37.2

=>100,000 239,134 17.9
Educational level?

<10 years 457,748 342

10-15 years 785,228 58.6

>|5 years 69,837 5.2

Missing 27,027 2.0
Civil status

Living with partner 788,460 58,9

Living alone 551,380 41,2
Work force attachment

Employed 426,791 319

Unemployed 887,675 66.3

Student 25,206 1.9

Missing 168 0.0
Household income, EUR?

<25,000 85,726 6.4

25,000-49,999 593,574 443

50,000-74,999 286,651 21.4

275,000 373,889 27.9

Notes: 'IQI, Interquartile interval; 2International Standard Classification of Education 201 1; >*Gross income in 2018 summed for
all household members.

A Danish study demonstrated a consistent increase in healthcare utilization that rose by the number of chronic
conditions.’ Individuals with multimorbidity had a mean of 3.9 outpatient visits. Although the study included only 16
diseases in the definition of multimorbidity,” the number of visits was in line with our median result of two outpatient
contacts.

The Danish public health and research institution SSI estimated that 85% of individuals with multimorbidity had an
outpatient contact to a somatic hospital in 2014 and a mean of 9.1 outpatient contacts.** Only chronic obstructive
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Table 3 Hospital Outpatient Trajectories and Related Trajectory Contacts from Individuals with Multimorbidity in 2018

Individuals in Outpatient Trajectories Number of Trajectory Contacts

Trajectories N % N % Median per patient 1QI

0 992,861 74.1 - - -
2| 346,979 259 1,954,802 100 3 2:5
| 298,901 223 1,413,746 723 3 2:4
2 42,821 32 444,549 227 6 4: 10
3 4776 0.4 84,835 43 10 8: 16
24 481 0.04 11,672 0.6 15 11:24

Abbreviation: IQI, interquartile interval.

pulmonary disease, rheumatoid arthritis, osteoporosis, diabetes mellitus, heart failure, and asthma were included in the
estimates of multimorbidity and utilization. Our findings support that a high proportion of people with multimorbidity
have outpatient contacts. Previous studies included conditions associated with regular healthcare contacts.*®?!
Additionally, we included only conditions with a minimum duration of 6 months in our definition of chronicity before
inclusion.

Another Danish study demonstrated a time-related increase in the number of adults attending one or multiple
outpatient clinics."® The numbers doubled over a 10-year period, representing 6% of the adult Danish population in
2014. This corresponds to our result showing that 25.9% with multimorbidity had at least one outpatient trajectory, which
is equivalent to 8% of the adult Danish population. The two studies resemble each other in terms of source population
(Danes) and contacts related to ICD-10 codes.

Many chronic conditions will not require a patient to be in an outpatient trajectory with specialist treatment, whereas
others will mandate extensive outpatient care. This is confirmed by our results, as three-fourths of the individuals with

100%

90%

80%

70%

60%

50%

40%

30%

Cumulated proportion of trajectory contacts

20%

10%

0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Cumulated proportion of individuals with multimorbidity

Figure 2 Lorenz diagram of the cumulated proportion of individuals with multimorbidity on | January 2019 according to the cumulated proportion of trajectory-related
contacts in 2018.
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Table 4 Outpatient Trajectories According to Disease System Categories in Adults with Multimorbidity in 2018

Disease System N, % Trajectories, Per 1Ql N, % Trajectory Contacts per | 1QI
Categories Trajectories Individual, Median Trajectory Individual, Median
Contacts

Cancers 73,447 | 183 | I:1 620,187 | 31.7 4 2:10
Circulatory 67,592 | 16.9 | 1:2 258,877 | 13.2 3 2:4
Endocrine 62,723 | 157 | 1:2 217,670 | I1.1 3 24
Gastrointestinal 19,625 4.9 | 1:1 70,143 3.6 3 2:4
Hematologic 9189 | 23 | 1:2 30,310 1.6 2 24
Musculoskeletal 38,197 | 9.5 | 1:2 139,264 | 7.1 2 2:5
Neurological 89,151 | 22.2 | I:1 289,889 | 14.8 3 2:4
Pulmonary and allergy 25,283 6.3 | 1:2 71,670 3,7 2 2:3
Urogenital 15618 | 4.0 | 1:2 256,792 | 13.1 3 2:5
Total 400,825 | 100 | 1:2 1,954,802 | 100 3 2:5

Abbreviation: 1QI, interquartile interval.

multimorbidity were not involved in an outpatient trajectory. Increasing numbers and specific combinations of conditions

may increase the burden of illness, which can lead to extensive use of specialist services.”'®!720-2131

We found no studies similar to ours that explore the modifying effect of time intervals on the number of concurring
outpatient trajectories and trajectory contacts. Previous studies used a fixed 1-year time interval to assess outpatient

contacts.g’ 13,49

40,000
1
.

Frequency
30,000
1

20,000
1

10,000
1

2 6 10 14 18 22 26

Weeks since last trajectory contact

Number of trajectories

T 2 N ..

Figure 3 Histogram displaying the number of individuals in concurrent trajectories in 2018 according to different observation times, stratified by the number of concurrent
trajectories.
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Figure 4 Bar plot of concurrent trajectories for 2018 according to different observation times, stratified by disease system category and the number of weeks since the
most recent contact.

Strengths and Limitations

The key strength of this study is the considerable size of the study population and the use of data recorded in nationwide
Danish registers, because this allowed us to follow the entire cohort owing to their individual identification numbers.*’
The data have high validity and completeness because they are continuously collected, and the provided clinical care is
quality controlled and recorded by specialized healthcare professionals in diverse medical fields.?*%4*

The Danish Multimorbidity Index has previously been used to establish multimorbidity.*'>® The inclusion of
redeemed drug prescriptions ensured that only active and relevant diagnoses were included. Additionally, this enabled
identification of individuals with conditions that had not yet been diagnosed by a hospital specialist.

Moreover, we developed a novel approach by looking backwards in time to assess concurrent trajectories. This
method enabled total follow-up and full-length analysis of the time periods. As patients may bounce in and out of
trajectories, our method ensured relevance and continuity in the estimation of a patient’s outpatient trajectory.

The data are limited to individuals who had been diagnosed or treated for a condition and who had been in contact
with hospital healthcare services. Although all Danish hospitals and outpatient clinics report to the NPR, chronic
conditions with less severity are not registered until the individual seeks medical treatment at a hospital or redeems a
prescription for medication related to the condition. Thus, the study population is likely to have been underestimated.
Information on severity of conditions is not available through the registers, however, we feel confident that we included
the individuals with the most severe chronic conditions.

This study does not contribute to determining how the response variables are affected by different covariates. The
covariates serve solely to describe the study population of individuals with multimorbidity, yet previous research points
to demographic and social disparities in healthcare utilization.” Our focus was on estimating the frequency of outpatient
attendance, but we also provided stratified results on the specialties that were the largest contributors of outpatient
trajectories and related outpatient contacts.

The categorization of outpatient trajectories according to a limited number of specific conditions is likely to have
underestimated the number of actual hospital outpatient trajectories, because outpatient clinics provide a variety of
services for a wide range of different diagnoses. However, this was done because of the diverse organization of outpatient
clinics in Danish hospitals. Some outpatient clinics cover a broad range of conditions, including conditions treated across
several medical specialties. Some conditions can be managed and treated by more than one outpatient specialty, which
makes it difficult to categorize conditions into trajectories. Most patients are in one outpatient trajectory per condition,
and one medical specialty will be responsible for the treatment.** Furthermore, if a patient has several conditions treated
within the same specialty, they will often be combined into the same outpatient trajectory. However, our categorization
into outpatient trajectories is a pragmatic solution to determining healthcare utilization, and this approach resembles the
method applied in a previous study.'?
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Implications

The indices for multimorbidity were founded on both secondary care diagnoses and pharmacy data from redeemed drug
prescriptions. Redeemed drug prescriptions may serve as a proxy for diagnoses managed in primary care. Hence, this was
not a hospital-based population, and the patients were not selected based on use of outpatient clinics. A large segment of
individuals with no interest in outpatient contact was included, which made this a mapping of multimorbidity that can be
generalized to all adults.

Our results indicate that a small proportion of individuals with multimorbidity place heavy demands on outpatient
clinics because of frequent attendance. Many of those with concurrent trajectories have frequent contacts within short-
term intervals. Multimorbidity is associated with high outpatient expenditures, and the number of outpatient contacts
increase with the number of chronic conditions.”'*** The average regional healthcare expenditures are 3.5 higher for
individuals with multimorbidity than for the general population, and hospital outpatient care constitutes 30% of all
regional healthcare expenditures in Denmark.*’ Thus, introducing a more uniform way of organizing outpatient
trajectories may prove beneficial. This could be done by aligning parallel trajectories with combined visits and
augmented collaboration across medical specialties, which has been attempted and reported in previous research.*?
This research demonstrated that is was possible in 15% of all outpatient contacts that occurred within 6 weeks to align
attendances to the same day, along with integration of medical specialties.*®> Our present study showed that a small group
of patients with multimorbidity may be candidates for having an incorporation of outpatient trajectories that makes
possible alignment of outpatient visits into joint visits across specialties as attempted in previous research.

Using different time intervals to identify concurrent outpatient trajectories enables alignment of outpatient contacts,
which is likely to reduce hospital attendance. Our results point to a potential for alignment of contacts, because large
numbers of patients were seen repeatedly, at short intervals, in multiple trajectories. This may promote cooperation and
collaboration between medical specialties, which could contribute to fewer hospital encounters and integrated healthcare
for individuals with multimorbidity.

More research is needed to understand the utilization of hospital healthcare services according to patient character-
istics because such knowledge could benefit healthcare planning and prioritization of healthcare service resources.
Furthermore, the introduction of an integrated care scheme may provide a more efficient provision of outpatient
healthcare for individuals with multimorbidity.

Conclusion

In 2018, 68.2% of individuals with multimorbidity had at least one outpatient contact, and 25.9% were followed in an
outpatient trajectory. The majority had a single trajectory, and 3.6% had two or more. While 10% of individuals with
multimorbidity accounted for 80% of all trajectory contacts, individuals with two or more trajectories accounted for one
fourth of all trajectory contacts. Concurrence of trajectories depended on the time intervals investigated. During a 6-week
time interval, 32.5% of individuals in two or more trajectories in 2018 had concurrent outpatient trajectories (during a 10-
week time interval, this amounted to 47%), which constituted 1.2% of the study population. More research is needed to
understand who the patients are in outpatient trajectories, to integrate medical healthcare services, and to improve care
organization.

Highlights

e Two thirds of adult Danes with multimorbidity attended an outpatient clinic in 2018, and one fourth had at least one
outpatient trajectory.

e Patients with two or more outpatient trajectories represent a small proportion (4%) of individuals with multimorbidity,
yet they place heavy demands on outpatient clinics because of frequent attendance.

e Within a 6-week period, 33% of those with two or more outpatient trajectories were in concurrent trajectories with
outpatient attendance.

e The major contributors to hospital outpatient trajectories are people with chronic conditions related to cancer or the
circulatory, endocrine, and neurological systems.
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