Open access Original research

Prevalence of chronic conditions and
multimorbidity in Estonia: a population-
based cross-sectional study

BM)J Open

To cite: Jiirisson M, Pisarev H,
Uuskiila A, et al. Prevalence

of chronic conditions and
multimorbidity in Estonia:

a population-based cross-
sectional study. BMJ Open
2021;11:¢049045. doi:10.1136/
bmjopen-2021-049045

» Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2021-049045).

Received 02 February 2021
Accepted 20 September 2021

| '.) Check for updates

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

Institute of Family Medicine and
Public Health, University of Tartu,
Tartu, Estonia

Correspondence to
Ass Ptof Mikk Jiirisson;
mikkjurisson@gmail.com

Mikk JUrisson
Ruth Kalda

ABSTRACT

Objectives Prevalence estimates for specific chronic
conditions and multimorbidity (VM) in eastern Europe are
scarce. This national study estimates the prevalence of
MM by age group and sex in Estonia.

Design A population-based cross-sectional study, using
administrative data.

Setting Data were collected on 55 chronic conditions
from the Estonian Health Insurance Fund from 2015 to
2017. MM was defined as the coexistence of two or more
conditions.

Participants The Estonian Health Insurance Fund includes
data for approximately 95% of the Estonian population
receiving public health insurance.

Primary and secondary outcome measures Prevalence
and 95% Cls for MM stratified by age group and sex.
Results Nearly half (49.1%) of the individuals (95% CI
49.0 to 49.3) had at least 1 chronic condition, and

30.1% (95% Cl 30.0 to 30.2) had MM (2 or more chronic
conditions). The number of conditions and the prevalence
of MM increased with age, ranging from an MM
prevalence of 3.5% (3.5%—3.6%) in the youngest (0-24
years) to as high as 80.4% (79.4%—81.3%) in the oldest
(=85 years) age group. Half of all individuals had MM by
60 years of age, and 75% of the population had MM by

75 years of age. Women had a higher prevalence of MM
(34.9%, 95% Cl 34.7 to 35.0) than men (24.4%, 95%Cl
24.3 10 24.5). Hypertension was the most frequent chronic
condition (24.5%), followed by chronic pain (12.4%) and
arthritis (7.7%).

Conclusions Hypertension is an important chronic
condition amenable to treatment with lifestyle and
therapeutic interventions. Given the established correlation
between uncontrolled hypertension and exacerbation of
other cardiovascular conditions as well as acute illnesses,
this most common condition within the context of MM may
be suitable for targeted public health interventions.

BACKGROUND

The management of patients with multi-
morbidity (MM) has become a challenge
for healthcare systems as most individuals
with long-term conditions are living with
multiple long-term conditions." The preva-
lence of MM is increasing along with popu-
lation ageing,” but ageing is not the only
factor predisposing the population increase
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= One of the strengths of our study is the methodolog-
ical comparability with previous research.

= The second strength is the nearly 95% nationwide
coverage of our dataset, the validity of which has
been tested and proven.

= A limitation of our study is the definition of a chronic
condition and multimorbidity (MM) used in our study,
which is contestable in all studies of MM.

in MM?® and healthcare utlisation has expe-
rienced a concomitant increase in response
to managing these complex patients.‘*_6 In
addition to ageing, MM is associated with
other sociodemographic factors, such as
female sex, lower education, lower household
income, living alone, social deprivation and
ethnicity,"" as well as health conditions, such
as obesity," hypertension and having one
chronic condition at baseline. Behavioural
factors like smoking and physical inactivity
are also influential.'® Having multiple chronic
conditions is associated with poor outcomes:
patients have a decreased quality of life,
psychological distress, longer hospital stays,
more postoperative complications, a higher
cost of care and higher mortality."’

The management of patients with MM is a
formidable challenge for healthcare systems.
Research in this area is perhaps most urgently
needed in low-income and middle-income
countries, where the burden of MM is high,
the specific distributions and determinants
of the disease may differ and access to care
may be impeded by a fragmented healthcare
system, which is continuing to modernise
and restructure.' Although research is
beginning to elucidate the distribution of
co-occurring conditions in these countries,
the comparability of findings is limited
by methodological differences. This work
demonstrates the utility of administrative
data for constructing prevalence estimates,
an approach that is particularly helpful for
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middle and high-to-middle-income countries, where
resource limitations make administrative data not only
immediately useful but also scalable, allowing for rate
comparisons with other countries. In addition, the tran-
sition from a hospital-centric system in Estonia following
independence from the Soviet Union was motivated by
a desire to strengthen primary healthcare and thereby
improve population health."” Having a set of prevalence
estimates for MM is essential for measuring the ongoing
success of this transition, adjusted by the prevalence of
various conditions amenable to outpatient treatment.
Finally, and perhaps most importantly, the SARS-CoV-2
pandemic drew attention to the important contribution
of MM to the need for sound public health measures and
rapid identification of effective medical interventions
based on risk stratification. Frailty has been linked to
infection,'® severity,'®'” geographic differences in severity
and mortality by MM,'® prompting a renewed focus on
improving global health and access to care, probabilistic
modelling," the triage of care and shielding of the most
vulnerable.”” This study presents an important contribu-
tion to this developing literature with a comprehensive
set of prevalence estimates for MM in eastern Europe.
MM is a growing global health problem affecting all
nations regardless of wealth.”" A better understanding of
the national or regional epidemiology of MM is necessary
to allocate healthcare resources and develop treatment
strategies that allow clinicians to deliver patient-centred
care that appreciates the potential for competing prior-
ities.! 2 Furthermore, in the context of the coronavirus
pandemic, the clinician is faced with the challenge of
reconciling competing priorities: maintain stable health
among those with MM via telemedicine and other access
interventions while preventing the exacerbation of acute
SARS-CoV-2 if the patient becomes infected. Certainly,
the time has come for all nations to better support indi-
viduals in preventing or modifying MM in the interest
of improved overall health as well as optimising patient
outcomes following infection. The prevalence of MM
has been extensively studied in western European coun-
tries. For example, in a recent MM prevalence study
using a medical practice database in Scotland, 23.2% of
patients were living with MM." A recent systematic review
and meta-analysis of observational studies® found an
overall pooled 33.1% prevalence of MM. There was a
considerable difference in the pooled estimates of MM
between high-income and low-income countries, with a
prevalence of 37.9% and 29.7%, respectively. Still, data
are scarce regarding the prevalence of MM in eastern
Europe, where life expectancy is shorter than in western
Europe, particularly among men. The recent Survey of
Health, Ageing and Retirement in Europe (SHARE)
study found that among all European countries, eastern
and central Europe had the highest MM prevalence,
revealing a remarkable health inequality across European
regions.” To illustrate the gap, 70-79-year-old central
and eastern Europeans suffer from about the same level
of MM as >80-year-old northern Europeans.” However,

the SHARE study is limited to self-reported data among
individuals aged 50 years or more. Given the limited
population-based research in eastern Europe, the use of
administrative health data is necessary to develop more
accurate regional MM prevalence estimates.

Estonia belongs to the group of eastern European high-
to-middle-income countries with relatively low life expec-
tancy and a large sex health gap. The life expectancy
among Estonian men is 73.8 years (compared with that of
82.1 years in Estonian women) and is comparable to male
life expectancy in China (74.5 years), Argentina (73.6
years) and Mexico (72.6 years). Estonian male life expec-
tancy is markedly shorter than that of regional neigh-
bouring countries, such as Finland (78.6 years), Sweden
(80.8 years) or France (79.8 years).23 Disability-free life
expectancy in Estonia is also low, being 52.8 years for men
and 55.6 years for women in 2018.* The burden of co-oc-
curring chronic disease, leading to disability and prema-
ture death, is an important contributor to this reduced
life expectancy in Estonia.

In Estonia, national public health insurance covers
approximately 95% of the population. Family physicians
are responsible for providing a core package of health
services to the individuals registering with the practice
for care.”” Following Estonian independence in 1992,
important steps were implemented to modernise the
health system and improve coordination and access to
primary care. In particular, access to family physicians
was expanded before streamlining the hospital network,
centralising specialty care and establishing a pharma-
ceutical formulary and treatment guidelines.”® One of
the stated goals of restructuring was to provide better
chronic disease management, coordinated by the general
practitioner, for whom a bonus system was implemented
in 2005 to take on these duties. Although management
guidelines and quality standards have been implemented
for specific chronic conditions, this process has been slow
to consider MM.*® Family physicians in Estonia lack clear
evidence-based standards for the management of patients
with multiple chronic diseases, and the applicability of a
single evidence-based guideline to MM is limited and can
be problematic.””

A definitive, population-based assessment of MM prev-
alence by age and between males and females is needed
to inform the continued restructuring of the healthcare
system to accommodate the growing proportion of these
patients.

METHODS

For this population-based cross-sectional study, we
obtained data from the Estonian Health Insurance Fund
(EHIF), which is essentially the sole health insurance
provider in Estonia covering approximately 95% of the
population.®® We included all subjects from the EHIF
database from 1 January 2015 through 31 December 2017.
The data abstraction from the EHIF database included
year and month of birth, sex assigned at birth, dates for
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health claims, type of care (inpatient and outpatient care,
rehabilitation, nursing care, etc), services provided, all
diagnosis codes on claims and the date and diagnosis
code on prescriptions. Study subjects were assigned a
unique identifier decoupled from personal identification
information to enable longitudinal tracking of care while
maintaining patient privacy.

To identify all patients with chronic physical and
mental conditions, the International Classification of
Diseases, Tenth Revision (ICD-10) diagnosis codes for
main and other (accompanying) diagnoses were used.
For the chronic physical and mental conditions anal-
ysis, we selected 55 conditions (online supplemental
appendix, table 1). The list of conditions was based on
previous MM research to enable comparability' * ** and
adjusted by the authors (MJ, RK, AU, MO and HP) for
use in Estonia. According to Barnett ¢t al,' we included
morbidities that were likely to be chronic, defined as
having a significant impact on patients over at least the
most recent year, defined in terms of the need for chronic
treatment, reduced function, reduced quality of life and
risk of future morbidity and mortality.

We constructed the case definition for a chronic
condition as follows: the presence of at least two diag-
nosis codes at least 6 weeks apart for the same condi-
tion (ie, matching ICD-10 category) during the study
period 1 January 2015 through 31 December 2017
(online supplemental appendix, table 1). This defini-
tion enabled us to include chronic conditions while
excluding patients with previously diagnosed but
improved conditions (eg, conditions where remission is
possible, such as epilepsy, asthma, pain or depression).
The 6-week interval between the diagnoses reduced
over-ascertainment of cases. The inclusion of prescrip-
tions in the data query allowed us to identify patients
whose claims profile included diagnosis codes for only
one condition, whereas their prescription history iden-
tified treatment for multiple conditions.

The ascertainment period was extended to 3 years
because some patients visit their physician infrequently.
For instance, 17% of publicly insured individuals had
no evidence of a visit to a family physician and 37% had
no evidence of a visit to a specialist in 2017.® If we had
elected a shorter study period, we might have inadver-
tently excluded the MM profile of nearly 20% of the
population. Any correlation between lower healthcare
utilisation and sociodemographic characteristics that
impede access (such as lack of paid time off from work
for illness, lack of transportation in rural areas, etc)
would bias our claims-driven prevalence estimates to
undercount MM among individuals facing these access
challenges. The prevalence of chronic conditions among
all publicly insured individuals was estimated on 31
December 2017 among all persons who were publicly
insured at that time.

The study procedures were conducted according to
local data protection regulations.

Patient and public involvement
This was an administrative claims study, and as such there
were no patients enrolled in this study.

Statistical analysis

The outcomes were the prevalence of chronic conditions,
MM and the mean number of conditions by age and sex,
estimated as a proportion of individuals with the current
characteristics and among the total number of people
insured. All results are presented with 95% Cls. Adjust-
ment by age and sex was done using univariate and multi-
variate Poisson regression. Prevalence ratios and 95% Cls
are presented. The analysis was performed using STATA
V.14.

RESULTS

We analysed the data of all publicly insured individ-
uals (n=1 240 927, 94.1% of the total population as of
31 December 2017).%*! Half of the individuals (49.1%,
95% CI 49.0 to 49.3) had one or more chronic conditions,
and 30.1% (95% CI 30.0 to 30.2) had MM. The mean
number of conditions was 1.33 (95% CI 1.21 to 1.33)
(table 1).

The prevalence of any chronic condition increased with
age, from 18.2% (95% CI 18.0 to 18.3) in the youngest
age group (0-24 years) to as high as 65.6% (95% CI 65.3
to 65.8) in the group of 45-64 years, and 90.4% (95% CI
89.4 to 91.4) among the oldest (85+ years) (table 1). In
the youngest age group, 0-24 years, the mean number
of conditions was 0.23 (0.22-0.23), and it increased with
age, reaching 3.22 (3.21-3.22) in age 65-84 years and
3.92 (3.90-3.94) among those aged >85 years. The prev-
alence and number of chronic conditions in 5-year age
groups are presented in figure 1.

The prevalence of MM also increased with age, from
3.5% (95% CI 3.5 to 3.6) among those younger than 25
years to as high as 80.4% (95% CI 79.4 to 81.3) among
those aged >85 years. MM prevalence was higher among
women than men, with about every third woman and every
fourth man having MM. At a younger age, the prevalence
of MM among women was comparable to that in men:
the prevalence ratio (PR ) was 1.00 (95% CI 0.99
to 1.02) in the age group of 0-24 years. It increased grad-
ually from 1.10 (95% CI 1.09 to 1.10) among those aged
25-29 years to 1.27 (95% CI 1.24 to 1.29) in 65-69 years,
and declined again to be more similar between women
and men among those aged =85 years (1.09, 95% CI 1.05
to 1.13).

The prevalence of the 10 most common chronic
conditions in men and women by age group is shown in
figure 2, and the prevalence of all chronic conditions in
the study (in the total population and among patients
with MM) in the online supplemental appendix 1, table
1. Hypertension was the most frequent chronic condition
in the three oldest age groups for both men and women.
Hypertension affects one in four individuals (24.5 %) in
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Table 1
group and sex

Study population, the prevalence of chronic conditions, the mean number of chronic conditions and MM by age

Population (%)

Prevalence of chronic
conditions (95% Cl)

Mean number of

conditions (95% CI)

Prevalence of MM
(95% CI)

49.1 (49.0 to 49.3
18.2 (18.0to 18.3
34.8 (34.6 t0 35.0
65.6 (65.3 t0 65.8

90.4 (89.4t091.4
43.6 (43.4 10 43.7
53.8 (63.7 t0 54.0

1.33 (1.32 to0 1.33
0.23 (0.22 t0 0.23
0.56 (0.55 to 0.56
1.64 (1.63 to 1.64

3.92 (3.90 to 3.94
1.06 (1.06 to 1.07
1.55 (1.54 to 1.55

30.1 (30.0 to 30.2)
3.5 (3.5 to 3.6)

12.6 (12.5t0 12.7
41.0 (40.7 to 41.2
71.1 (70.8t0 71.5

24.4 (24.31024.5
34.9 (34.7 10 35.0

Total 1240 927 (100.0)

Age group 0-24 331 450 (26.7)

(years) 25-44 326 460 (26.3)
45-64 323 256 (26.0)
65-84 225 705 (18.2) 85.6
>85 34 056 (2.7)

Sex Men 569 087 (45.9)
Women 671 840 (54.1)

Number of 0 631 299 (50.9) =

conditions 1 236 547 (19.1) -
2 128 263 (10.3) -
3 83 751 (6.7) =
4 57 501 (4.6) -
5 39 159 (3.2) -
6 25 567 (2.1) =
7 16 259 (1.3) -
>8 22 581 (1.8) -

the total population and about two-thirds (67.4%) among
patients with MM.

Chronic pain ranked second with a prevalence of
12.4% in the total population and 32.3% among patients
with MM. Chronic pain was defined according to Barnett
et al' as chronic pain associated with selected physical
conditions such as osteoarthritis and low back pain
(online supplemental appendix, table 1). The prevalence
of painful conditions increases in older age as does the
prevalence of cardiovascular diseases and conditions
(eg, atrial fibrillation, ischaemic heart disease and heart
failure).

Rheumatoid arthritis and other inflammatory arthrop-
athies ranked third in the total population and patients
with MM, with the respective prevalences of 7.6% and
23.6%. This condition was closely followed by dyspepsia,
with 7.4% of the total population and 22.12% of patients
with MM. The conditions with prevalence over 10% among
patients with MM included diabetes, sleep disorders, atrial
fibrillation, asthma, thyroid disorders, blindness and low
vision, ischaemic heart diseases, anxiety and heart failure.
In older men (65+ years), prostate disorders were frequent
(22.8%), while in older women (65+ years) arthritis was
quite prevalent (26.4%). Diseases such as asthma, diabetes
and dyspepsia were common across all age groups. In
younger age groups, asthma, chronic pain, psoriasis or
eczema, and mental health conditions were most frequent.

DISCUSSION
The disease burden from chronic conditions is high in
Estonia. Half of the individuals had at least one chronic

)
)
)
)
85.2 t0 85.9)
)
)
)

)

( )

( ) )

( ) ( )
3.22 (3.21 t0 3.22) ( )
( ) 80.4 (79.4 to 81.3)

( ) ( )

( ) ( )

disorder, and one-third had MM. The burden is increasing
with age, being high already among middle-aged popu-
lation groups (aged 45-64 years), where 66% of individ-
uals have a prevalent condition. Among those with MM,
hypertension was the most prominent chronic condition,
followed by chronic pain and arthritis.

Our results were overall very similar to the results of
global and regional studies. A recent systematic review
and meta-analysis of observational studies® calculated
an overall 33.1% pooled prevalence of MM. Still, their
estimate of MM for the high-income countries in that
review was 37.9%, whereas our estimate of 30.1% is a bit
lower, apparently due to the methodological differences
discussed above. As described earlier in the background,
disability-free life expectancy is low for Estonia, perhaps
owing to the relatively high burden of MM. Comparing
our results to the Scottish primary care research, MM
was higher in our study (30.1% compared with 23.2%
in Scotland).1 Age group comparisons reveal that MM is
more prevalent in Estonia in all age groups, especially in
45-64 years (41.0% in Estonia vs 30.4% in Scotland) and
65-84 years (71.1% vs 64.9%), except for the 285 years
age group, where it is very similar (80.4% vs 81.5%).

As for the types of prevalent chronic conditions, our
findings converge with several other studies that identi-
fied hypertension, diabetes, asthma and arthritis as the
most prevalent conditions. In a recent Canadian study,
the top five chronic conditions of the 17 examined
among those with MM were mood disorders, hyperten-
sive disorders, asthma, arthritis and diabetes.* Lenzi et al
found that hypertension, diabetes and depression were
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highly prevalent among Italians.” Our national data also
concur that morbidity increases with age, an association
that has been demonstrated in other studies as well.' > **7**
In a Canadian study of self-reported chronic conditions,
the prevalence of more than 3 conditions increased with
age from 30% in the 45—49-year-old age group to 52% in
individuals aged 60-64 years.34 In Lithuania, the risk of
acquiring an additional chronic condition was found to
increase exponentially from the age of 29 years and stabi-
lise between the age of 51 years and 57 years.” *°

Acknowledging the sex gap in health that is character-
istic of Eastern Europe, we aimed to assess the sex-specific
differences in MM. We found that in women aged 25+
years, the prevalence of MM is higher than men, with
the largest difference among those aged 65-69 years.
This elevated prevalence of MM among women has been
confirmed in some studies’ ** but not in others.”

Some limitations of our study may affect generalis-
ability. First, the definition of a chronic condition used
in our study is contestable. However, we sought to ensure
conformance with the methodologies used in prior
research and establish the chronicity of the disease.
Thus, the healthcare claim or prescription with a specific
condition had to be identified at least two times during

Prevalence of chronic conditions and multimorbidity (in numbers) by 5-year age groups.

the period of observation. The second limitation is the
heterogeneous MM prevalence estimates due to meth-
odological differences, including the MM definition, the
list and grouping of conditions accounted for, the age
range, data source and collection of data.’” * A universal
definition and list of conditions used for MM research
do not exist.”® We attempted to optimise generalisability
by adopting the list from previous research. To allow
accurate estimations of disease burden, and effective
disease management and resource distribution, a stan-
dardised operationalisation of MM are needed." ** Third,
it is possible that some people with chronic conditions
did not visit a physician or made only one visit over the
study period, thus the under-ascertainment of conditions
cannot be ruled out. Fourth, the EHIF database covers
approximately 95% of the population but lacks the
data for approximately 5% of uninsured individuals.”
However, given that all individuals aged 64 years and
older are covered by health insurance, we acknowledge
that a minor ascertainment bias may exist in younger
age groups, as the health data for the uninsured indi-
viduals were not available. Fifth, not all individuals who
were insured at the date of observation (31 December
2017) were insured during the entire 3-year study period,
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Figure 2 The prevalence of the 10 most common chronic conditions in men and women by age group.

which might result in minor under-ascertainment among
those newly enrolled.

One of the strengths of our study is the effort expended
to enable comparability with the results of other
studies. We used the list of conditions from previous
research' # % % with only minor adjustments to reflect
the regional diagnostic practices. Another strength of our
analysis lies in the use of a data source with 95% nation-
wide coverage and complete follow-up, free of recall
and social desirability biases. Furthermore, the validity
of EHIF data, although established for financial and not
health research purposes, has been tested recently39 and
the study concluded that these data can be used for moni-
toring changes in chronic condition prevalence with a
precision sufficient for informing healthcare policy. Our
study thus provides high validity and generalisability of
results allowing inferences to other eastern European
populations.

CONCLUSIONS

The prevalence of MM in Estonia is relatively high
compared with other European countries, and higher
among women than men. The prevalence of MM increases
with age, with hypertension the most frequent chronic
condition, followed by chronic pain and arthritis. As the
public health infrastructure continues to modernise,

efforts must be placed on primary prevention of the
conditions, which lead to hypertension, such as obesity.
The development of patientcentred, evidence-based
treatment recommendations will help align patient and
physician with respect to health goals and the means to
achieve these outcomes.
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