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Abstract

Background: In North Karelia, Finland, a comprehensive integration of health and social services was implemented
in 2017. This study sought to evaluate the impact of integration on the utilisation of health services among patients
with alcohol use disorders (AUDs).

Methods: Data from 2016 to 2020 were gathered from the electronic health records, encompassing both primary and
specialised care, for patients with AUDs (n = 4344). Patients were identified based on AUD-related International
Statistical Classification of Diseases and Related Health Problems (ICD-10) diagnosis codes. The data included
information on the type of contact, reason for contact (ICD-10 code), and professional providing the service.

Results: The proportion of patients with any annual contact with health services was approximately 90%, and this
proportion remained unaffected by the integration. Decreases in AUD contacts were noted across the entire patient
cohort, except for those diagnosed with AUD already in 2016. Emergency care use increased among patients treated
in substance abuse services after the integration of services. Remote online and telehealth contacts increased across
service domains, but these changes were unrelated to the integration year.

Conclusion: The decrease in AUD contacts may be attributed to the improved identification of patients with less
severe conditions, as the recording of diagnosis codes has improved. However, notable unmet care needs continue to
exist.

Introduction

Excessive alcohol consumption is a leading cause of
preventable deaths and diseases and a major public health
concern in Finland (World Health Organization [WHO],
2019). It is associated with a wide range of health problems,
including cardiovascular diseases, various cancers, and
mental health disorders (Plana-Ripoll et al.,, 2019).
Additionally, consumption of alcohol increases the risk of
accidents and injuries, placing a significant burden on
healthcare systems when treating alcohol-related illnesses
and injuries, not to mention the suffering it causes to
individuals and their families (Agardh et al., 2016). The 12-
month prevalence of alcohol use disorders (AUDs) is
approximately 9.1% in the Finnish adult population (WHO,
2019).

Finland has a comprehensive healthcare system aimed at
providing universal access to healthcare services for all

people (Organization for Economic Cooperation and
Development [OECD], 2023). One of the more specific aims
of the Finnish healthcare system is to strengthen primary
care services. Alcohol use disorders can be treated in general
primary care services provided in health centres by general
practitioners and nurses. Furthermore, these centres may
include primary care substance abuse treatment (SAT) units
and primary care mental health units. Specialised care for
more advanced problems is provided by referral to hospitals.
In certain regions some of the previously mentioned services
can be outsourced. However, in Finland there are identified
challenges in access to care, fragmented care processes,
limited resources, and stigma, especially among patients
with complex care requirements, including patients with
AUDs (Rautiainen et al., 2018; Vaccari et al., 2020).

In recent decades, healthcare systems worldwide have been
addressing the need for more effective and integrated service
delivery models to address inequities in healthcare,
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including access to care and treatment for AUDs
(Richardson et al., 2019; WHO, 2016). For instance, the
World Health Organization (WHO) framework on
integrated people-centred health services (IPCH) consists of
five strategies, including coordination of services within and
across sectors, reorienting the model of care, and
strengthening governance and accountability (WHO, 2016).
Yet, the evidence on the impact of integrated care models on
changes in service use and care outcomes has been mixed
and varied among studies (Baxter et al., 2018; de Matos et
al., 2024). In particular, individuals with AUDs often need a
wide range of services across the service system, thus putting
them in a vulnerable position if services are fragmented.
Therefore, it is important to examine treatment system
performance among this patient group who often have
identified unmet care needs.

In Finland, almost one-third of the population
(approximately 1.6 million people) live in sparsely
populated rural areas and local centers in rural areas. These
remote regions have decreasing and aging populations, and
the service infrastructure in rural areas is declining
(European Network for Rural Development [ENDR], 2017.)
At the beginning of 2023, a national social welfare and
health care reform was implemented in Finland, where the
responsibility for the organisation and provision of social
and health care services was shifted from 309 municipalities
to 21 new wellbeing services counties (Kangas &
Kalliomaa-Puha, 2022). However, in the eastern part of
Finland, in North Karelia (a region with over 162 000
inhabitants), the integration of all levels of health and social
services was carried out in 2017, which aimed to deliver care
that is more patient-centred, effective and efficient, and
improve health outcomes while maximising resource use
(Wikstrom et al., 2021).

In practice, service integration in North Karelia meant
administrative integration of primary care services,
previously provided by municipalities, including integration
of the electronic health records system (EHR) in all health
services across the region. Before the integration, SAT
services were partly outsourced, and during the integration
process these services were harmonised across the region
and brought under the regional primary care service
production. Before the administrative integration, substance
use disorder services were delivered mostly by nurses.
Reorientation of the models of care meant that the primary
care-based system was strengthened by introducing care
coordinators and multi-professional teams to primary care
SAT units to improve co-ordination of care for individuals,
and to align care practices. These teams included a
physician, a social worker, and a representative from the
Social Insurance Institution. Telemedicine was also
introduced to Dbetter reach geographically isolated
communities. Furthermore, the following initiatives were
implemented: (a) a consulting psychiatrist was assigned to
each health centre, which improved vertical integration
between specialised care and primary care services, (b) a
specialised network for patients with dual diagnoses was
established to ensure continuity of care and effective patient
guidance, (c) detoxification treatment was centralised to five
health centre wards to improve the quality of care, with cases
involving complex needs or drug detoxification being

referred to a specialised substance abuse service centre, (d)
the specialised emergency care department employed a SAT
nurse (registered nurse) seven days a week to provide service
guidance and ward consultations, and (e) special attention
was paid to recording diagnosis codes (ICD-10) by doctors,
with extensive training provided.

Aim

The aim of this study is to examine the annual health service
use patterns of individuals with AUDs before and after the
regional service integration, in order to assess how the
changes in treatment provision impacted service use. To
better understand the effect of the system changes on the
treatment of AUDs, individuals with AUD-related contact
with health services before the regional service system
integration occurred on 1 January 2017 were identified.
Their service use was compared to those who had their first
alcohol-related contact after the service system integration.
Furthermore, unmet care needs related to AUD treatment
were assessed through changes in emergency care use.

Methods

Study Design

The study design used was a comparative cross-sectional
study.

Participants

The data included all adults living in North Karelia in
Finland who had AUD-related contact during the past year
between 2016 and 2020 (n = 4344). Deceased individuals
were excluded from each year’s cohort.

Measures

Participants’ age, sex, home municipality, and possible date
of death, together with data on primary and specialised
health care contacts, were collected from the regional
electronic health records.

The impact of the performed integration measures was
analysed through changes in (a) service domain contact
frequencies (primary care outpatient care, outpatient
substance abuse services, outpatient mental health care,
specialised care contacts in hospitals, and emergency care),
(b) the type of contact (in-person appointments and
online/telehealth remote contacts), and (c) the professional
providing the service (physician, nurse, or other health
professional).

AUD-related contacts were defined broadly to determine the
AUD cohort. These contacts were based on the 10th revision
of the International Statistical Classification of Diseases and
Related Health Problems (ICD-10) codes (See Table 1
below) or two International Classification of Primary Care
(ICPC-2) codes, which were P15 = harmful alcohol use,
long-term, or P16 = harmful alcohol use, short-term. When
examining service use, any AUD-related contact meant that
the person had any of the previously listed diagnoses as a
main diagnosis for the visit.
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Table 1

Explanation of the International Statistical Classification
of Diseases and Related Health Problems (ICD-10) codes
ICD-10 Description

code

E24.4 Alcohol-induced pseudo-Cushing's syndrome

E51.2 Wernicke's encephalopathy

E52 Niacin deficiency [pellagra]

F10 Mental and behavioural disorders due to alcohol
use

G31.2 Degeneration of nervous system due to alcohol

G40.51 Epileptic seizures related to external causes, not
intractable, with status epilepticus

G62.1 Alcoholic polyneuropathy

G72.1 Alcoholic myopathy

142.6 Alcoholic cardiomyopathy

K29.2 Alcoholic gastritis

K70.0 Alcoholic fatty liver

K70.1 Alcoholic hepatitis

K70.2 Alcoholic fibrosis and sclerosis of liver

K70.3 Alcoholic cirrhosis of liver

K70.4 Alcoholic hepatic failure

K70.9 Alcoholic liver disease, unspecified

K85.2 Alcohol induced acute pancreatitis

K86.00 Alcohol-induced chronic pancreatitis

K86.01 Alcohol-induced chronic pancreatitis with

exocrine pancreatic insufficiency
K86.08 Chronic pancreatitis caused by alcohol

consumption

035.4 Maternal care for (suspected) damage to fetus
from alcohol

P04.3 Newborn affected by maternal use of alcohol

Q86.0 Fetal alcohol syndrome (dysmorphic)

R78.0 Finding of alcohol in blood

T51.0 Toxic effect of ethanol

T51.1 Toxic effect of methanol

T51.2 Toxic effect of 2-Propanol

T51.3 Toxic effect of fusel oil

T51.8 Toxic effect of other alcohols

T51.9 Toxic effect of unspecified alcohol

X45 Accidental poisoning by and exposure to alcohol

Y91.0 Mild alcohol intoxication

Y91.1 Moderate alcohol intoxication

Y91.2 Severe alcohol intoxication

Y91.3 Very severe alcohol intoxication

Y91.9 Alcohol involvement, not otherwise specified

Z04.0 Blood-alcohol and blood-drug test

750.2 Alcohol rehabilitation

Z71.4 Alcohol abuse counseling and surveillance

Z772.1 Problems related to alcohol use, specifically
alcohol use as a factor in lifestyle

Z81.1 Family history of alcohol abuse and dependence

Statistical Analyses

Basic statistics, such as frequency, percentage, mean,
standard deviation, median, minimum, and maximum, were
used to describe the data. The percentage point (pp) is used
for the difference between percentages. Logistic and linear
mixed models were used to assess the differences in binary
and mean values between the years to account for the
correlation structure in the data. Due to the repeated
observations per person, the person ID was used as a random
variable. Logarithmic transformation logl0 (n+0.5) was
used for skewed dependent variables. When analysing the
cohort of new cases, random variables were not needed
because people changed from year to year, and the models
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used were ordinary logistic and linear regression. The R
statistical program, version 4.1.3 (R Core Team, 2022), was
used in the analyses. P-values less than 0.05 were regarded
as statistically significant.

Each analysis considers each outcome (e.g., appointments,
and remote contacts for substance abuse services) separately
across the five years for simple trends using chi-square or
correlations. Each separate bivariable analysis does not
adjust for any other variables.

Ethics Approval

This study was approved by the Research Ethics Committee
of the Northern Savo Hospital District (diary number
410/2015); consent was not obtained, as the study was based
on registry information. The study protocol was also
approved by the register administrator, the Siun sote — joint
municipal authority for North Karelia social and health
services.

Results

Data Description

There was a total of 4344 patients in the dataset. The annual
data is presented in Table 2. The annual number of people
with AUD diagnoses more than doubled from 1794 to 3971
over the period under review (2016-2020). The proportion
of men decreased from 76% to 72%, although the difference
over the years was not statistically significant. The median
age was stable at approximately 55 to 56 years, but the mean
age decreased from 53.4 to 51.7 years. Each year, more than
90% of patients had at least one contact. Overall, the average
total number of appointments declined smoothly over the
years from 14.3 to 10.6. The mean number of remote
contacts had increased since 2019, thus, the average number
of contacts was lowest in 2018 and has risen since 2019,
exceeding the 2016 figures.

The percentage of people who had any alcohol-related
contact with the health service during the year decreased by
9%, from 37% in 2016 to 28% in 2020, and the largest
change of 3.9% was observed between the years 2019 -
2020. The most common ICD-10 diagnosis code recorded
was F10, (alcohol use disorder), and the second most
common ICD-10 diagnosis code was K70 (alcoholic liver
disease). The percentage of people who had contact with
primary care ICPC-2 diagnostic codes P15 and P16
fluctuated over time, with the highest percentage occurring
in 2017 (20%). The incidence of illicit drug use-related
diagnosis codes F11-F19 (excluding F17, which is tobacco
use) increased during the study period.

When looking at the datasets of the 2016 cohort and the
2017-2020 cohort separately, some differences can be
observed between them (see supplementary Tables 1 and 2).
The mean number of all contacts was similar among the
2016 cohort and slightly lower among new patients versus
among all patients. Overall, annual changes in the proportion
of people with AUD-related contacts were stable in the 2016
cohort, and slightly smaller in the cohort of new cases.
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Primary Health Care Contacts

In primary health care, the most common service domains
were outpatient care, substance abuse services, and mental
health care. Altogether, these three areas cover
approximately 77% of all primary care contacts in the data
(see Table 3). In all of these service domains, the number of

in-person appointments declined during the study period.
However, the number of remote contacts started to increase
after 2018. Thus, the total number of contacts was lowest in
2018, one year after the integration, then started to slightly
increase in 2019, and finally in 2020 the total number of
contacts exceeded the 2016 figures. A similar trend was

observed for all the data (Figure 1).

Table 2
Descriptive Statistics

2016 2017 2018 2019 2020 P value
N 1794 2244 2954 3486 3971
New cases 528 799 639 584
Died 78 89 107 99
% of women 24,1 25,1 26,3 27,2 27,6 0.785*
Age, mean (sd) 53.4(14.7) 52.9(15.2) 52.2(16.0) 51.8(16.5) 51.7 (16.9) <0.001x
median (min-max) 56 (14-88) 56 (15-90) 56 (15-91) 55(16-92) 55(17-93)
Proportion of people with certain type of contact
Any contact, % 91.6 91.0 90.8 90.0 90.1 0.938*
Any contact, mean 16.2 15.3 14.1 16.4 17.3 <0.001x
Any appointment, mean 14.3 13.5 12.4 11.8 10.6 <0.001x
Any remote contact, mean 1.9 1.8 1.7 4.6 6.7 <0.001x
Any AUD-related contact, % 37.3 37.6 349 319 28.0 <0.001*
ICD-10 code F10 contact, % 30.0 28.7 26.4 25.1 21.7 <0.001*
ICD-10 codes F11-19 (illicit drug-use) contact, % 2.1 2.5 35 43 39 <0.001*
ICD-10 codes F10 or F11-19 contacts, % 311 30.1 28.8 27.9 243 <0.001*
ICD-10 code K70 (alcoholic liver disease) contact, % 3.1 2.8 2.5 2.4 2.1 0.711%*
ICPC2 code P15 or P16 (harmful use of alcohol), % 7.1 20.5 19.4 16.7 12.7 <0.001%*

Notes: AUD= Alcohol use disorder, ICD-10= 10th revision of the International Statistical Classification of Diseases and Related Health Problems,
F10= Alcohol use disorder, F11-F19=illicit drug-use disorders, K70= alcoholic liver disease, ICPC2= International Classification of Primary Care,
ICPC2 P15=harmful alcohol use, long-term ICPC2 P16= harmful alcohol use, short-term.

* P-value from logistic mixed model for the differences between years; & P-value from linear mixed model for the differences between years

Primary Care

When looking at contacts by staff occupation, most of the
primary care contacts were with doctors or nurses. The
number of appointments declined, and the number of remote
contacts increased after 2017 (Figure 2).

Primary Care Substance Abuse Services

The most common contacts in primary care substance abuse
services were with nurses. The number of appointments was
stable, but the number of remote contacts increased,
resulting in an increase in the total number of contacts. At
the same time, the number of contacts with nurse assistants
or social workers declined. The number of contacts with
doctors was small and quite stable, with a declining number
of appointments and an increasing number of remote
contacts. In the abovementioned services the recording of
diagnoses increased from 85.9% to 99.1% in 2017.

Primary Care Mental Health Services

With regard to primary care mental health services, the most
common contacts were with nurses or nurse assistants, with
a declining number of appointments and an increased
number of remote contacts. The total number of contacts
decreased toward the end of the observation period. The
mean number of contacts with doctors was smaller than

nurses, but with a similar pattern to the mean number of
contacts with nurses. Only a minority of individuals had
contact with both substance abuse services and mental health
care, although this proportion showed an increasing trend
(7.5% in 2016 to 9.4% in 2020).

Emergency Services in Primary Health Care

More than half of the people used emergency services in
primary health care over the entire period, except for 2020.
The number of all contacts declined significantly even
though the number of remote contacts increased slightly.

Specialised Health Care Contacts

Approximately 60—-62% of patients used specialised health
care services with more than four contacts per person as a
yearly average. The mean number of appointments per
person per year was the highest in 2017 (3.92) and had
decreased to 3.35 by 2020. At the same time, the number of
remote contacts nearly doubled from 0.48 to 0.93 per person.
Less than one-fifth made contact for alcohol-related issues
in specialised care. Similarly, the percentage of people
making contact for psychiatric problems was highest in 2018
(20%), but there was more variation between the years.
Fewer than half of the study participants had emergency
contacts in specialised care.
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Emergency Services in Specialised Health Care treated in primary care outpatient SAT services. In 2016, use
E . alised health of emergency services at either the primary or specialised
mergency care_contacts in specia 1sed emergency hea t level occurred in 65.3% of individuals in SAT, and in 68.5%
care were more common among individuals who were of individuals in SAT in 2020. (Table 4)
Table 3
Primary Health Care Contacts
2016 2017 2018 2019 2020 P-value
Any contact, % of users 87.7 86.8 86.4 86.3 85.7 0.861%*
Any contact, mean 11.9 10.8 9.9 12.3 13.0 <0.001=
Appointments, mean 10.5 9.6 8.8 8.3 7.2 <0.001=
Remote contacts, mean 1.4 1.3 1.1 4.0 5.8 <0.001x
Outpatient care (T11?)
Any contact, % of users 75.1 71.5 69.4 73.2 72.1 <0.001%*
Any contact, mean 4.56 3.98 3.49 4.81 5.09 <0.001x
Appointments, mean 3.73 3.38 3.02 2.77 2.08 <0.001x
Remote contacts, mean 0.83 0.60 0.47 2.05 3.00 <0.001x
Substance abuse services (T73%)
Any contact, % of users 26.3 26.2 25.6 23.8 21.0 <0.001*
Any contact, mean 2.58 2.39 2.24 2.43 2.63 <0.001=
Appointments, mean 2.43 2.19 1.98 1.67 1.47 <0.001=
Remote contacts, mean 0.15 0.20 0.26 0.76 1.16 <0.001x
Mental health care (T71%)
Any contact, % of users 20.0 213 19.8 24.0 233 <0.001%*
Any contact, mean 2.20 2.11 1.64 2.21 2.26 <0.001=
Appointments, mean 1.94 1.75 1.34 1.31 1.19 <0.001=
Remote contacts, mean 0.26 0.36 0.30 0.90 1.07 <0.001x
Contact to both T73 and T71
Any contact % of users 7.5 9.5 8.6 10.8 9.4 <0.001*
Emergency care
Any contact, % of users 58.6 58.7 57.7 57.2 453 <0.001*
Any contact, mean 2.14 2.10 1.98 1.86 1.22 <0.001=
Appointments, mean 2.12 1.99 1.90 1.67 0.87 <0.001=
Remote contacts, mean 0.03 0.10 0.08 0.19 0.35 <0.001x
T73 users Emergency contacts (all levels of care)
Any contact % of users 65.3 66.6 67.8 69.1 68.5 0.818*
Any contact, mean 4.14 4.33 3.82 3.90 3.82 0.879a
Notes:

A T11= outpatient care, T73= outpatient substance abuse services, T71=outpatient mental health care.
* P-value from logistic mixed model for the differences between years; & P-value from linear mixed model for the differences between years

Figure 1
Mean Number of Primary Health Care Contacts per Person in Different Service Sectors and by Type of Contact
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Figure 2

Mean Number of Primary Care Contacts in Outpatient Care (T11), Outpatient Substance Abuse Care (T73), and Outpatient

Mental Health Care (T71) by Different Professionals and by Type of Contact
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Table 4

Specialised Health Care Contacts

Health service integration and AUD care in North Karelia 67

2016 2017 2018 2019 2020 P-value
Any contact, % 61.5 60.2 60.2 59.6 61.0 0.653*
Any contact, mean 4.33 4.49 4.18 4.13 4.28 0.641c
Appointments, mean 3.85 3.92 3.65 3.51 3.35 0.024x
Remote contacts, mean 0.48 0.56 0.53 0.63 0.93 <0.001=
Any alcohol-related contact, % 19.1 19.3 19.4 16.1 12.9 <0.001*
ICD 10* = F10® contact, % 14.9 13.9 14.2 12.7 10.4 <0.001*
ICD 10? = F10® contact, mean 0.37 0.39 0.49 0.45 0.35 <0.001x
ICPC =P15/P16° contact, % 1.1 9.8 11.4 9.3 5.6 <0.001*
ICPC =P15/P16¢ contact, mean 0.01 0.28 0.35 0.30 0.16 <0.001x
Psychiatry contact, % 9.4 18.8 20.1 18.2 15.6 <0.001*
Psychiatry contact, mean 0.77 0.96 1.02 0.94 0.78 <0.001=
Emergency care contact, % 48.0 46.3 45.6 44.5 46.2 0.230*
Emergency care contact, mean 1.55 1.81 1.67 1.53 1.56 0.187a

Notes:

*ICD 10 = 10th revision of the International Statistical Classification of Diseases and Related Health Problems.
® F10= Alcohol use disorder, ICPC2= International Classification of Primary Care,

¢ICPC2 P15=harmful alcohol use, long-term; ICPC2 P16= harmful alcohol use, short-term.

* P-value from logistic mixed model for the differences between years
o P-value from linear mixed model for the differences between years

Discussion

System-level integration of services had various effects on
the utilisation of healthcare services by patients with AUDs.
Our findings suggest that the overall pattern of increasing
remote contacts and decreasing in-person appointments
within the healthcare system mainly explains the observed
changes. Furthermore, the decrease in AUD contacts among
the entire patient cohort can be attributed to the timely
identification of individuals with less complex and advanced
diseases and facilitated by improvements in the recording of
diagnostic codes. This conclusion is supported by several
observations: first, approximately 90% of patients
maintained contact with healthcare services before and after
the integration, and the mean number of contacts to the
service system remained quite stable; second, a decline in
alcohol-related contacts was observed across the entire
patient population, excluding the cohort already diagnosed
with AUDs in 2016; and finally, the percentage of
individuals seeking specialised emergency care, an indicator
of unmet healthcare needs, remained stable.

Previous studies on service integration outcomes have
yielded mixed results (Baxter et al., 2018), and its effect on
costs, remains unclear (Rocks et al, 2020). The availability
of comprehensive individual level EHR data across the
North Karelia region enabled the researchers to assess the
impact of the integration measures on the use of health
services among patients with AUDs. Some evidence exists
that integration of SAT services into primary care increases
both the identification of substance use problems and access
to SAT services, but scarcity of resources may limit the
reach of these services (Padwa et al. 2012). Furthermore,
administrative service system integration often requires
simultaneous operational activities to achieve patient-
centred outcomes (Taskinen & Hujala, 2020). It seems that
the timely and need-based client-centred care pathways
continue to develop in the North Karelia region. Currently,

the focus has been on resource allocation toward remote
services in all service domains to meet the demands of
patients in the sparsely populated region.

An increasing number of remote contacts was also observed
in primary care outpatient SAT services. As the number of
appointments decreased, remote contact increased, most
likely due to improved use of procedures and diagnostic
codes by health professionals and later due to the emergence
of the COVID-19 pandemic. Similar trends were also
identified among other patient groups and services (Inglin et
al., 2022; Lavikainen et al., 2022). The role of remote
contacts in AUD treatment is unclear and will require a
longer time period to observe. Previous literature has shown
that telemedicine is an effective tool for increasing patient
accessibility to health care services (Kruse et al., 2020).
Lengthy travel times pose a barrier for in-person visits that
remote contacts may partly compensate for (Lankila et al.,
2022). As North Karelia is a sparsely populated region,
remote contacts may support access to services; however,
among this patient group, there may also be challenges in
using remote services, which require suitable equipment and
skills (Seddon et al., 2021; Sweeney et al., 2022). A recent
qualitative study of North Karelia substance abuse and
mental health services identified that poor health confidence
was associated with not using digital services (Hérhammer
et al., 2025). In the future, it will be important to examine
the socio-demographics of individuals using remote services
in relation to different care outcomes and patient
experiences, to better understand for whom this remote
service modality is the most suitable.

Understanding the suitability of different service modalities
is especially important, as we also found some indications of
unmet care needs. Approximately 25% of individuals with
alcohol-related diagnoses had contact with outpatient
substance abuse services, and the mean number of total
contacts to outpatient substance abuse services increased
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only slightly between 2016 and 2020. At the same time, the
number of new individuals with alcohol-related diagnostic
codes elsewhere in the health service system increased. In
fact, we observed that the annual number of new people with
alcohol-related diagnoses more than doubled during the
follow-up period of 2016-2020. Additionally, specialised
care emergency department contact could be seen as another
indicator of unmet care needs (Miele et al., 2023). We found
that overall emergency service use among individuals in
substance abuse treatment continued to remain at a high
level, and that 65.3% of individuals in SAT had contact with
either primary care or specialised care emergency services
in 2016, and 68.5% in 2020. In the entire patient group, the
level of these contacts remained stable, except in 2020 when
contacts dropped, which may also reflect the decrease in
alcohol consumption levels in Finland during the COVID-
19 pandemic (Mékel et al., 2020). However, the number of
deaths showed an increasing trend and should be further
studied, as other studies have reported an increase in alcohol-
related deaths in the first year of the COVID-19 pandemic
(White et al., 2022).

Several possible factors should be noted in the interpretation
of the results. For instance, chronic liver diseases (such as
ICD-10 code K70) can also be induced by moderate alcohol
consumption (Diaz et al. 2023) and may thus confound the
results of this study and explain the decreasing trend of
alcohol-related contacts in the whole study population. The
increased emergency service use rate among individuals in
substance abuse treatment may be partly associated with the
lack of a proper number of physicians in substance abuse
services, affecting, for instance, prescribed pharmaceutical
support. Furthermore, despite extensive care instructions,
there may be variation in treatment protocols within the
county, indicating a transition phase where the use of new
remote contact methods is currently practiced, and best
practices are sought. A notable strength of this study,
however, was the high quality of the data, which covered all
parts of the service provision. Although we observed
improvements in diagnosis coverage during the study
period, it is important to note that underdiagnosis is often
present in AUDs due to a lack of health care professionals’
skills in identification, and stigmatising attitudes (Keyes et
al., 2010; Rivera-Segarra et al., 2019; Vaccari et al., 2020).
Furthermore, it is important to note that the mean number of
contacts as a performance indicator for service reform
integration may not be sufficient, as client segments are
often heterogeneous, and typically, the service use data are
highly skewed. The skewness of the data was taken into
consideration in our analyses. However, in future a
prospective follow-up study by client segments using
individual-level analyses might provide more in-depth
information. Additionally, laboratory markers to assess the
effectiveness of the treatment would be important to
examine in future studies.

Conclusions

To conclude, following the regional service system
integration and implementation of remote services in North
Karelia, divergent development of service use was observed
among individuals with AUDs. On the one hand, the

increased provision of remote contacts seems to have had
positive effects, as alcohol problems may be identified in a
more timely manner, and alcohol-related service use showed
a decreasing trend. On the other hand, the number of
individuals with access to SAT services did not increase
notably, even though the proportion of new individuals with
alcohol-related diagnoses coded elsewhere in the service
system increased. Additionally, emergency care service use
increased among patients in substance abuse treatment, thus
potentially indicating that remote contact may not be
sufficient for all individuals with AUDs. Nevertheless, a
longer follow-up period is needed, as well as the acceleration
of integration processes at the operational, professional, and
clinical levels of care, to secure improved services for all
patients and better access to substance abuse treatment.
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List of Abbreviations

AUD Alcohol use disorder
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SAT Primary care outpatient substance abuse treatment
T11 Primary care outpatient care
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