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Abstract

Purpose Mental health and substance use disorders are notable contributors to the global total burden of disease. On a popu-
lation level, co-occurring mental health and substance use problems are estimated to account for 2—4%. In clinical samples,
estimate is even higher. The aim of this study was to examine changes in recognized mental health problems (MHPs) and in
the substance use profiles among clients with substance use problems in Finland.

Methods Data concerning individuals with substance use entering Finnish social and health care services during 1 day were
collected nationwide at three time-points in 2007, 2011, and 2015. Cross-tabulations and logistic regression were used for
statistical analysis.

Results Co-occurring MHPs and substance use problems were common: 56-60% of the clients with substance use problems
were reported to have had MHPs between the years 2007 and 2015. The proportion of MHPs remained rather stable among
them. Substance use profiles have changed: the proportion of illicit drug use among those who had MHPs has increased in
health care services, social services, and substance use problem services.

Conclusion Co-occurring substance use and MHPs among clients with substance use problems are common, and substance
use profile is shifting from using alcohol only towards illicit drug use. This may even bring along more challenges for the
treatment system and should be considered in future service planning.

Keywords Substance use - Mental health problems - Treatment system - Co-occurrence

Introduction

Mental and substance use disorders are notable contributors
to the global total burden of disease, directly accounting for
about 7.4% of the disease burden worldwide [1]. In general
population studies, the prevalence of current mental health
disorders among persons with problematic substance use
varies depending on the research setting. For example, in the
United States, it has been estimated that 3.2% of the adult
population had co-occurring mental illness and substance
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use disorders in the past year [2]. In a French study, the
prevalence of anxiety disorders and alcohol use disorder was
estimated to be 4.4%, and the prevalence of anxiety disorders
and drug use disorder was estimated to be 2.8% [3]. In clini-
cal samples of substance users seeking help, the co-occur-
rence of mental health disorders has been estimated to be
even higher [see, e.g., 4]. For example, in a cross-sectional
nationwide study of clients with substance use problems in
the Finnish health care and social services indicated that
half of the cases also had recognized mental health prob-
lems (MHPs) [5]. Compared to those who have either an
MHP or a substance use problem alone, the population with
comorbid problems faces a poorer prognosis: more social
exclusion, higher rates of poverty, poorer health, multiple
morbidity, and early mortality [1, 6, 7].

Co-occurring MHPs and substance use problems cause
remarkable hardships not only to the individuals and their
families, but also to the service system [8]. Despite more
complex needs, this population faces remarkable barriers
to accessing social and health services [9]. One of those
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barriers is an impaired level of functioning due to comorbid
problems, in addition to which personal beliefs about treat-
ment providers, as well as stigma associated with MHPs and
substance use problems, may lead to challenges in seeking
help and entering treatment [9]. However, the service system
also constantly fails to provide integrated treatment for both
disorders with a low threshold [9, 10]. In most Western soci-
eties, the substance use treatment programmes are separated
from health services [11], causing barriers to entering treat-
ment. Sadly, the treatment rates for people with comorbid
MHPs and substance use problems are alarmingly low [12].

Despite the well-recognized treatment gap and barriers
to treatment, the individuals with comorbid problems seem
to be more frequent users of all types of medical services
[8, 13, 14]. The individuals with both disorders had, for
example, multiple visits to emergency departments [8] and
increased rates of psychiatric hospitalisation [15, 16]. In the
United States, the comorbid population had shorter lengths
of hospital stay, a greater likelihood of being discharged
routinely, and reduced likelihood of being transferred to a
short- or long-term facility, indicating an increasing trend of
a ‘revolving door syndrome’ [17].

The time-trend studies examining the service use of
individuals with co-occurring MHPs and substance use
problems are scarce. Whiteford et al. [1] reported that the
global disease burden concerning mental and substance use
disorders in general increased by 37.6% between the years
1990 and 2010. In the United States, the hospital discharges
among individuals with severe mental illness and co-occur-
ring substance use almost doubled between the years 1979
and 2008 [17]. Therefore, more information about the trends
is needed to plan, develop, and steer the service system, so
that it can serve better individuals with co-occurring MHPs
and substance use problems.

Utilizing a large and unique data set from a nationwide
study conducted in Finland in the years 2007, 2011, and
2015, the present study aims to contribute to the sparse lit-
erature. During this time period, there has been some policy
and structural changes in the Finnish social and health care
system, especially in the substance use problem and mental
health services. The National Plan for Mental Health and
Substance Use Work was published in 2009, and one of the
plan’s main goals was to re-organise the services, so that pri-
mary care, basic, and outpatient services were emphasized
[18]. One example of these structural changes is an integra-
tion of substance use and mental health services carried out
in some regions [19]. There has also been great pressure to
re-organise social and health care services as a whole in Fin-
land. This reform has been going on almost a decade now,
and thus far, no political consensus has been found, how this
change should be implemented.

In this study, we aim to answer the following questions:
first, have there been changes in the proportion of recognized
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mental health problems among those who are in treatment
or are seeking help or treatment from the Finnish social and
health care services because of their substance use? Second,
are there changes in MHPs by age, gender, substances used,
and services used? Third, are there changes in the substance
use profile among those with comorbid MHPs over the study
years?

Methods
Data

Nationwide Surveys on intoxicant-related cases from 2007,
2011, and 2015 were used as a data source. These 1 day
cross-sectional studies have been conducted in Finland every
fourth year since 1987. A substance use-related case refers
to a case where a client who has used the social and health
care services and is known to have problems with different
substances or who was under the influence of alcohol or
drugs during the visit to the services, or who had an alcohol-
or drug-related injury. One case does not equate to a single
client. One client may have made more than one visit to the
services during the time of data collection [5].

The surveys were carried out as postal questionnaires. In
2011 and 2015, an electronic questionnaire was also avail-
able. To examine the effect of the data collection mode,
the 2011 data collected via paper forms were compared to
data collected via electronic forms and no differences in the
quality of data were found. Personnel (e.g., nurses, doctors,
social workers, and counsellors) in the service units filled
in the questionnaire, which included questions about the cli-
ent’s background, the substances used, and the services used.
The questions have been almost identical in the different data
collections. However, some minor changes and additions to
the questions have been made over the years. The data do not
include any individually identifiable data [5, 20].

The data were collected from different types of social
and health care units. There is a no comprehensive national
register of social and health care providers in Finland [see
also 5]. This means that the address database used in this
study had to be constructed from different sources separately
for each data collection. The basis of address database was
in 2007 and in 2011 the Register of Institutions in Social
Welfare and Health Care (TOPI) maintained by National
Institute for Health and Welfare (THL, formerly National
Research and Development Centre for Welfare and Health,
Stakes). This register contained those service providers that
submit data to the HILMO Care Registers, i.e., service pro-
viders that provide health care, institutional, housing, and
home care services. Private service providers were from the
Valveri register, which is maintained by National Supervi-
sory Authority for Welfare and Health (Valvira). Service
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Table 1 Background
information

Men (n=24,414) Women (n=9776)

Years 2007 2011 2015 2007 2011 2015
Number of participants 8593 8355 7466 3408 3303 3065
Mental health problems (%)
Yes 44.0 45.5 43.0 60.0 60.0 55.1
No 39.9 36.2 39.5 27.6 26.5 31.6
No information 16.1 18.3 17.5 12.4 13.4 13.3
Median age (years) 49.0 49.0 47.0 45.0 44.0 43.0
Age (%)
Less than 20 years 2.2 2.2 2.2 4.4 5.1 3.7
20-29 years 13.5 13.0 13.1 19.2 21.5 19.1
30-39 years 15.9 18.3 21.6 14.8 154 22.5
4049 years 20.0 18.3 17.8 21.7 17.5 14.4
50-59 years 26.4 23.3 19.3 21.7 18.8 17.0
60 years or older 22.0 25.0 26.0 18.1 21.8 233
Substances used (%)*
Alcohol 92.2 84.1 78.0 86.9 80.4 74.1
Cannabis 17.2 19.0 22.4 14.3 16.8 17.3
Amphetamines 14.6 13.2 14.0 14.1 14.9 14.9
Opioids 13.5 14.0 18.0 12.5 16.5 20.8
Only alcohol 75.9 66.9 58.1 75.4 63.5 55.5
Illicit drug use (no IV use) 5.6 4.0 5.8 5.7 4.5 5.8
Ilicit drug use (IV use) 18.5 29.1 36.1 18.9 32.0 38.7
Service use (%)
Outpatient services 60.0 56.9 62.0 67.6 63.8 68.8
Inpatient services 40.0 43.1 38.0 324 36.2 31.2
Health care services 30.2 31.9 29.1 33.2 35.8 31.4
Social services 31.7 36.2 36.0 27.6 32.6 32.1
Substance use problem services 37.2 31.7 34.7 38.2 31.5 36.4
Other services 0.9 0.2 0.2 1.0 0.1 0.1

Entire data (n=34,190)

Individual variable: does not sum to 100

providers that were part of collecting data for EMCD-
DA’s treatment demand indicator were also included into
address database. Municipalities’ social services were partly
included in TOPI, but this information was complemented
by the booklet (Sosiaali ja terveydenhuollon hakemisto 2007
and 2011) that included all social and health care services
provided by municipalities. In addition to this, third sector
units’ (e.g., A-clinics, day centres, and housing services for
mental health clients) were drawn from different sources and
included in the database [20, 21].

In 2015, the basis of address database was Sote organi-
sation register maintained by THL. The register is used for
identifying and administering the parties that have joined
Kanta Services (digital services for the social welfare
and healthcare sector). Sote organisation register includes
Valveri register thus covering also private service provid-
ers. Otherwise, building up the address database was as
described above [22].

Because there is no solid knowledge on how many
social and health care service providers there are in Fin-
land, it is impossible to estimate how well different types
of service providers were represented in this study. In spite
of this, the data offer a unique possibility to examine cli-
ents with substance use-related problems widely in differ-
ent types of social and health care services.

In the analysis, there were all together 34,190 substance
use-related cases. This included 12,001 cases from 2007,
11,658 cases from 2011, and 10,531 cases from 2015. The
exact numbers of substance use-related cases by year and
gender are shown in Table 1.
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Measures

MHPs were measured with the question ‘Does the cli-
ent have any other diagnosed MHP than a substance
use-related MHP?! The response alternatives were: (1)
‘Yes, depression’; (2) ‘Yes, other mental health problems’;
(3) ‘No’; and (4) ‘No information’. Those with depres-
sion and/or another MHP (response alternatives 1 or 2)
were defined as having an other than substance use-related
MHP.

Missing information concerning MHP responses were
studied in more detail. Among men, there was more miss-
ing information on MHPs than among women, and in older
age groups more than in younger groups. In social services,
the proportion of missing information on MHPs was some-
what higher (22.8%) than in other service types (health care
services 13.9%; substance use problem services 11.6%). The
overall picture showed that those who had no information on
MHPs had also more missing information in the other vari-
ables. However, over the studied time period (2007-2015),
the proportion of missing information remained rather sta-
ble (except for the social services in which the proportion
of missing information increased from 19.4 to 24.4%), and
thus, those with no information on MHPs were excluded
from the further analyses.

Gender (men, women) and age (<20, 20-29, 30-39,
40-49, 50-59,and > 60 years) were used as background
variables. For the analyses, the age groups were further
recoded into three age groups (< 30, 30-59, and > 60 years).

Substance use was measured with the question “Which
of the listed substances have been used by the client dur-
ing the last 12 months?’ A list of substances was given in
the questionnaire (alcohol, surrogate alcohols, solvent, pre-
scription medicines, cannabis, amphetamine, LSD, ecstasy
(MDMA), cocaine, heroin, buprenorphine, another opioid,
and another illicit drug). Personnel in the service units were
asked to register all the substances that the client had used
during the last year. Based on that and on the information
of the clients’ intravenous (IV) drug use, different substance
use profiles were formed including categories ‘alcohol only’,
‘illicit drug use (no IV use)’, and ‘illicit drug use (IV use)’.
The first group included those who had used only alcohol
(and no other substances), and the latter two included those
who had used an illicit drug (or illicit drugs) during the last

! In 2007 and 2011, the following question was asked: Does the cli-
ent have any other MHP than a substance use-related MHP? In the
instructions, it was emphasized that MHP is reported only if it has
been diagnosed. In 2015, the need for diagnosis was raised to the
question: Does the client have any other diagnosed MHP than a sub-
stance use-related MHP? The assumption is that only those MHPs
that are diagnosed are reported in the study.
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12 months, but may have also used other substances, includ-
ing alcohol.

The service units were first divided into inpatient and
outpatient services. Second, the service units were divided
into three more exact service types. Health care services
included primary health care centres and hospitals. Social
services included social welfare offices, home help ser-
vices, and housing services. Substance use problem services
included substance users’ outpatient treatment units, detoxi-
fication units, and rehabilitation units.

The distributions of MHPs, age groups, substance use,
and service use by gender and year based on the entire data
are introduced in Table 1.

Statistical analysis

Cross-tabulations and logistic regression were used for the
statistical analysis. The distribution of age, substance use,
MHPs, and service use from 2007 to 2015 were studied
using cross-tabulations. Logistic regression analysis was
used to estimate whether the change on the proportion of
MHPs in the studied time period was statistically significant.
An outcome variable in the models was MHP (0 =no MHP,
1 =MHP). Separate models were calculated to estimate the
change from 2007 to 2015 and from 2011 to 2015, and all
the models were adjusted for age. The results are presented
as odds ratios (ORs) and their 95% confidence intervals
(CIs). As there were a statistically significant interaction
between MHPs and gender (p =0.002), men and women
were analyzed separately. To examine whether the trends in
substance use profiles (only alcohol, illicit drug use [no IV
use], and illicit drug use [IV use]) differed by MHP in dif-
ferent types of services (health care services, social services,
and substance use problem services), the interactions were
calculated. A p value <0.05 was considered statistically sig-
nificant. SPSS statistics software version 25 was used for
statistical analysis.

Research ethics

The study protocol of the ‘Survey on intoxicant-related
cases’ has been accepted by the institutional review board
of the National Institute for Health and Welfare.

Results

Changes in the proportion of MHPs in the total
study population by gender

In Tables 1 and 2, it is shown that the level of MHPs was
notably higher among women than among men. The propor-
tion of MHPs decreased slightly in the total study population
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Table 2 The proportion of

2007 2011 2015 OR (95% CI) OR (95% CI)
mental health problems (MHPs)
n % n % n % 2007-2015 2011-2015
MHPs, total®
Yes 5725 57.1 5661 59.7 4830 55.5 0.97 (0.92-1.03) 0.85 (0.80-0.91)
No 4307 429 3822 40.3 3877 44.5
MHPs, men*
Yes 3701 524 3699 55.7 3143 52.1 1.03 (0.96-1.12) 0.87 (0.81-0.94)
No 3360 47.6 2945 44.3 2890 479
MHPs, women®
Yes 2004 68.5 1945 69.4 1655 63.6 0.83 (0.74-0.93) 0.80 (0.70-0.88)
No 923 31.5 859 30.6 948 36.4
Statistically significant results are in bold. Cases with no information on MHPs were excluded from the
analysis
#Adjusted for age

during the period of 2007-2015 (from 57.1 to 55.5%; see
Table 2), but the decrease was only statistically significant
in the time period of 2011-2015 (from 59.7 to 55.5%).
Among men, the results were rather similar to those for the
total study population, whereas among women the observed
decrease in MHPs was also statistically significant during
2007-2015.

Changes in the proportion of MHPs by age groups
and the substances used

Table 3 presents the changes in MHPs by different age
groups and the substances used. Despite the age group, there
was no statistically significant change in the proportion of
MHPs among men, whereas among women there was a sta-
tistically significant decrease of MHPs in the proportion,
both among those aged 30-59 years and those 60 years old
and older (Table 3).

There were also differences in MHPs between men and
women regarding the substances used. MHPs had decreased
among those men who had illicit drug use (no I'V use) prob-
lems. Among women, a statistically significant decrease
in MHPs was found in those who had used only alcohol
(Table 3).

Changes in the proportion of MHPs in different
services

Among men, the proportion of MHPs had decreased in out-
patient services as well as in health care services and in
substance use problem services. On the contrary, there was
an increase in the proportion of MHPs in both inpatient ser-
vices and social services (see Table 3).

Among women, the scene was somewhat different; no
increase in the proportion of MHPs was observed. Similar
to men, there was a decrease in the proportion of MHPs in

outpatient services in both time periods. However, there was
also a decrease in inpatient services from 2011-2015 (see
Table 3), as well as in health care services. No statistically
significant changes were found for other types of services.

Changes in substance use profiles by MHPs
in different services

Finally, we aimed to study if there were changes in the cli-
ent’s substance use profiles regarding MHPs in different
types of services. Figure 1 shows that illicit drug use (IV use)
had increased in all three service types during 2007-2015
among those who had MHPs, and the observed changes were
statistically significant (health care services: OR =3.20,
CI=2.71-3.79; social services: OR=2.54, CI=2.01-3.15;
substance use problem services: OR =3.46, C1=2.96-4.03).
While illicit drug use (no IV use) has remained rather stable
among those who had MHPs in all the service types, the
trends concerning the use of alcohol only have decreased
(health care services: OR=0.42, CI=0.36-0.48; social ser-
vices: OR=0.67, CI=0.57-0.78; substance use problem
services: OR=0.41, C1=0.35-0.47).

Also among those who had no MHPs, these trends were
very similar in all three service types: illicit drug use (IV
use) has increased and the use of alcohol only has decreased
statistically significantly, although illicit drug use was more
common among those with MHPs compared to those with
no MHPs (data not shown).

Discussion

The aim of this nationwide study was to examine changes
in recognized mental health problems (MHPs) among per-
sons entering social or health care services because of their
substance use problems. In addition, we studied changes in
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Fig.1 Services by substances used among those who had mental
health problems

their substance use profiles, with and without MHPs. These
data were collected during 1 day in Finnish social and health
care services at three time-points in 2007, 2011, and 2015.

According to our results, at least 50-60% of clients with
substance use problems have mental health problems, and
there seems to be no major changes in prevalence of recog-
nized mental health problems within this population. How-
ever, the substance use profile of the service users is shifting
from a ‘using alcohol only’ towards illicit drug use, and this
is evident for both clients with or without recognized mental
health problems.

Consistent with previous research [5, 23, 24], co-occur-
ring MHPs and substance use problems were common:
56-60% of the clients were reported to have had MHPs
between the years 2007 and 2015. The co-occurring MHPs
were more prevalent among women compared to men. Fur-
thermore, the proportion of MHPs remained rather stable
among the clients with substance use problems over the
study period from 2007 to 2015. This is in line with the
time trends within the Finnish general population, where no
major changes in mental health have been reported [25]. In
addition, overall alcohol consumption has been decreasing
since 2007 in Finland [26], while the use of illicit drugs has
remained rather stable, with the exception of the increase in
the use of cannabis and ecstasy (MDMA) [27].

However, the trends diverged when analyzed by sub-
groups. The decrease in MHPs was observed among women,
whereas among men, there was even a slight increase in
MHPs in inpatient services and in social services. These
results may indicate that MHPs indeed have decreased
among women and increased among men, especially on
those using inpatient services and social services.

Our results are somewhat different compared to the recent
time-trend studies elsewhere. In a hospital discharge study
from the United States, the co-occurring problems had dis-
tinctly increased over the 20 year period [17]. In our study,

no such overall trend was observed. This may be explained
by different study populations: in our study, social, health,
and substance use problem services were included, whereas
the study from the United States included only hospital
inpatient services. Also the timeframe of the studies was
different. All in all, it is difficult to compare our results to
the others, since there is a lack of time-trend studies about
co-occurring substance use and MHPs. More such studies
are needed for better planning, developing, and steering of
the service system.

Although illicit drug use was more common in those who
had MHPs compared to those with no MHPs, the proportion
of illicit drug use has increased at the same pace in both of
these groups in all services. Especially, the proportion of
clients who used illicit drugs intravenously increased, while
a notable decrease in the proportion of those using alcohol
only was observed. This most probably relates to the fact that
opioid substitution treatment has been increasing in Finland
during the study period and persons with intravenous drug
use have better access to services [28]. Within the special-
ized drug use services in Finland, the lifetime prevalence of
intravenous use was as high as 76% [29]. Here, understand-
ably, the rates of intravenous use were substantially lower, as
the data collection comprehended service use more broadly.
Some increase in opioid and amphetamine use has observed
in Finland in the twenty-first century [30]. This may imply
that the number of intravenous users among service users
may have increased. However, an increasing trend of lifetime
intravenous use has not been observed among individuals
entering specialized substance use services [29, 31].

According to the results of this study, it seems that among
clients with substance use problems, the substance use profile
is shifting from using alcohol only towards illicit drug use,
regardless of co-existing mental health problems. In previous
studies, polydrug use has been shown to be common among
help-seeking clients with substance use problems [32], and
among clients in specialized drug treatment services [31].
Hence, change in the substance use profiles may bring along
more challenges to the service system. Polydrug users are
often quite difficult to treat, especially if the person has sev-
eral other social, somatic, and mental health problems in
addition to problematic substance use [33, 34]. This shift
in substance use profiles among persons entering services
because of their substance use is interesting and needs to be
examined in detail in the forthcoming studies. For example,
to find out whether the patterns of co-existing mental health
problems vary, e.g., among polydrug users, or persons using
intravenously amphetamine and opoids.

It is important to notice the special needs of individu-
als with comorbid MHPs and substance use problems in
the treatment system; they do need help for both types of
problems. In Finland, services for substance use problems
are organised as part of municipalities’ social and health
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care system, but there is great variation in service provision
both regionally and locally. In Finland, there are more than
300 municipalities, and most of the municipalities are small;
only nine municipalities had more than 100,000 inhabitants.
In the big municipalities, for example, different types of spe-
cial substance use problem services are available, whereas
in the small municipalities, these services are scarce and
the service provision lies on primary level services [35].
Also, some integrated services for persons with severe men-
tal health and substance problems have been developed in
Finland, especially in recent years [36]. However, the evi-
dence on the effectiveness of integrated services has been
so far contradictory [37]. Irrespective of this, it can be asked
whether there are enough necessary and good quality ser-
vices available for individuals with comorbid mental health
and substance use problems, and do they have equal pos-
sibilities to receive treatment regionally? Or are there some
gaps in the service system that leave these individuals with-
out proper treatment?

Limitations

The current study is one of few that have studied nation-
wide changes in observed MHPs among clients with sub-
stance use problems. This study utilizes a unique national
data set with three time-points from the period 2007 to
2015, and has comprehensive data collection from both
social and health care services. However, when interpret-
ing the results, the following limitations should be taken
into account: first, it is difficult to estimate the loss of data
in this study. It is possible that some of the substance use-
related cases have not been recognized in social and health
care services when data were collected. It is also possible
that some of the service units may not have produced any
data for the study [36]. Some of the service units may also
have missed the data collection, because in Finland, there
is no official nationwide database on social welfare and
health care units. Second, as there are no personal identi-
fication numbers in this study, it is also possible that some
clients may have made more than one visit to the services
during the 24 h of data collection. It is impossible to esti-
mate the amount of these clients [20, 36]. Third, the pro-
portion of missing information on MHPs was somewhat
higher in social services compared to other services, and
it had increased over the study period. This might be due
to the fact that social services do not operate with Interna-
tional Classification of Diseases (ICD) diagnostic criteria,
there are no joint information systems between health and
social services and, therefore, there may not be knowledge
on the client’s mental health status in these services. The
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missing information on MHPs among social services is
important to keep in mind when interpreting the results.

Finally, the reported MHPs were required to be diag-
nosed, but otherwise the information on MHPs was col-
lected on a generic level, and thus, no detailed information
on MHPs was available. The requirement of diagnosis was
added into the question concerning MHPs in 2015, but
before that it was only mentioned in the instructions. Pre-
sumably, the effect of this slight change was minor, since
although it could be anticipated that this change would
have increased the amount of ‘no information’ answers,
this was not the case (see Table 1). The measure of MHP
used in this study may not be as reliable as for example dif-
ferent types of validated clinical assessment tools. There-
fore, it is likely that the measure used here underestimates
the true proportion prevalence of mental health comorbid-
ity compared to a structured diagnostic interview. On the
other hand, the number of false positives is likely to be
very low, and the persons with most severe mental health
problems are likely to be recognized [38].

Conclusions

Co-occurring substance use and MHPs among clients with
substance use problems are common, and their substance
use profile is shifting from a ‘using alcohol only’ profile
towards illicit drug use. This may even bring along more
challenges for the treatment system and should be consid-
ered in future service planning.
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