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ABSTRACT
Objective The aim of this study was to compare 
the prevalence of heart failure (HF) in relation to age, 
multimorbidity and socioeconomic status of primary 
healthcare centres in southern Sweden.
Design A cross- sectional study.
Setting The data were collected concerning diagnoses 
at each consultation in all primary healthcare centres 
and secondary healthcare in the southernmost county of 
Sweden at the end of 2015.
Participants The individuals living in southern Sweden 
in 2015 aged 20 years and older. The study population 
of 981 383 inhabitants was divided into different 
categories including HF, multimorbidity, different levels of 
multimorbidity and into 10 CNI (Care Need Index) groups 
depending on the socioeconomic status of their listed 
primary healthcare centre.
Outcomes Prevalence of HF was presented according 
to age, multimorbidity level and socioeconomic status. 
Logistic regression was used to further analyse the 
associations between HF, age, multimorbidity level and 
socioeconomic status in more complex models.
Results The total prevalence of HF in the study population 
was 2.06%. The prevalence of HF increased with 
advancing age and the multimorbidity level. 99.07% of 
the patients with HF fulfilled the criteria for multimorbidity. 
The total prevalence of HF among the multimorbid patients 
was only 5.30%. HF had a strong correlation with the 
socioeconomic status of the primary healthcare centres 
with the most significant disparity between 40 and 80 
years of age: the prevalence of HF in primary healthcare 
centres with the most deprived CNI percentile was 
approximately twice as high as in the most affluent CNI 
percentile.
Conclusion The patients with HF were strongly 
associated with having multimorbidity. HF patients was 
a small group of the multimorbid population associated 
with socioeconomic deprivation that challenges efficient 
preventive strategies and health policies.

INTRODUCTION
Heart failure (HF) and multimorbidity 
(MM) are leading causes of morbidity, hospi-
talisations, disability and death in Western 
countries.1 2 The prevalence of HF and MM 
increases with age and the cost of care and 

treatment constitutes a considerable burden 
on primary healthcare and on healthcare as 
a whole.1 In high- income countries, HF is 
the most common diagnosis in hospitalised 
elderly patients aged >65 years.2 In Sweden, 
31% of medical expenditures were spent for 
HF patients with reduced ejection fraction 
(HFrEF) in primary healthcare, 29% for 
primary cardiac hospitalisations and 40% 
were for non- cardiac hospitalisations.3

HF is classified into three major groups: HF 
with reduced EF (HFrEF), HF with midrange 
EF (HFmrEF), and HF with preserved ejec-
tion fraction (HFpEF).4 All subtypes of 
HF have the same clinical phenotype,5 but 
different pathophysiology and prognosis.6 
The systolic failure or HFrEF (or systolic 
dysfunction) is established when the left 
ventricle loses its ability to contract normally, 
resulting in EF <40%. The heart cannot pump 
with enough force to push enough blood into 
the circulation. HFrEF develops usually in 
response to larger- scale myocyte loss/dysfunc-
tion, with the most common aetiologies 

Strengths and limitations of this study

 ► Our large cohort with almost 1 million inhabitants 
included 20 193 patients with heart failure and 
377 161 patients with multimorbidity in southern 
Sweden, which increases the validity of our results.

 ► The data were based on clinical diagnoses regis-
tered by physicians, rather than self- reported data, 
which eliminated any recall bias.

 ► Many patients have diagnoses that are usually ne-
glected by the patients and staff in the healthcare, 
because these do not impair their quality of life or 
prognosis, which constitutes a consistent error 
source to our statistics.

 ► As heart failure has none- specific symptoms at the 
onset, we suspect that many people were underdi-
agnosed regarding this condition.

 ► We had no data on the quality of healthcare in the 
neighbourhood.
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including acute myocardial infarction, genetic abnormal-
ities, myocarditis or toxin effects (eg, alcohol or chemo-
therapy).7 Diagnosis of systolic dysfunction is easier than 
the diagnosis of diastolic dysfunction due to the objec-
tive finding of reduced ejection fraction. HFmrEF shares 
features with both HFrEF and HFpEF, including the aeti-
ology, symptomatology, age of the patients and comorbid-
ities.8 Four diagnostic criteria are simultaneously required 
for HFmrEF: symptoms with or without signs of HF, LVEF 
of 40%–49%. Elevated natriuretic peptides, and relevant 
structural heart disease: left ventricle hypertrophy or left 
atrial enlargement or diastolic dysfunction.9 HFpEF or 
diastolic HF (or diastolic dysfunction) is established when 
the left ventricle loses its ability to relax normally, because 
the muscle has become stiff. The heart cannot properly 
fill with blood during the resting period between each 
beat. The pathophysiological derangements in HFpEF 
include concentric remodelling, ventricular- vascular stiff-
ening and loss of ventricular- vascular reserve function are 
resulted from chronic pressure overload due to arterial 
hypertension.10 Diastolic HFpEF with LVEF ≥50%, and 
is preferably found among elderly, women, and patients 
with diabetes mellitus and hypertension.11–14

Beside the risk factors like physical inactivity, obesity, 
chemotherapy, heritability and hyperlipidaemia, which 
increases the incidence of HF, the incidence also varies 
with the patient’s socioeconomic status (SES).15–20 Higher 
income has previously been associated with a lower risk of 
developing HF.21 Moreover, the risk factors for HF, such 
as hypertension and coronary heart disease, also vary 
with SES.22 HF is often a chronic complication of other 
cardiovascular comorbidities, particularly ischaemic 
heart disease, atrial fibrillation and valve dysfunctions.23 
Due to improved medical management, the age- adjusted 
incidence and prevalence of HF are decreasing, and the 
HF patients have got prolonged life expectancy.1 Conse-
quently, the absolute number of patients with HF has 
drastically increased, secondary to global ageing, as well as 
general population growth.24 Although reliable estimates 
for middle- income and low- income nations are lacking, 
evidence from the current literature suggests that HF is 
the fastest growing cardiovascular condition globally.25 26

The aetiology of HF is diverse and varies geographically 
worldwide: High- income countries are disproportionally 
affected by ischaemic heart disease and COPD (chronic 
obstructive pulmonary disease) compared with low- 
income countries, which in turn are primarily affected 
by hypertensive heart disease, rheumatic heart disease, 
cardiomyopathy and myocarditis.27 More than two- thirds 
of all cases of HF can be attributed to four underlying 
conditions: ischaemic heart disease, COPD, hypertensive 
heart disease and rheumatic heart disease.1

HF is often a chronic condition with insidious symp-
toms at the onset, which could make early and accurate 
diagnosis difficult. The diagnosis of HF requires three 
criteria to be fulfilled: typical clinical symptoms, such as 
dyspnoea, fatigue, exertional intolerance and oedema 
of the lower body, elevated BNP value and objective 

findings of impaired cardiac function on echocardiog-
raphy, myocardial scintigraphy, magnet resonance tomog-
raphy or other imaging.13

The aim of this study was to compare the prevalence 
of HF in relation to age, MM level and SES of primary 
healthcare centres in southern Sweden.

METHODS
Setting and study population
Most residents in Sweden are listed at a primary health-
care centre, either a public or private healthcare centre. 
Scania is the southernmost county of Sweden with around 
1.3 million inhabitants during 2015.28 Approximately 
one- quarter of the study population were born abroad.29 
The biggest city in Scania is Malmö with about 320 000 
inhabitants during 2015, ranked as the third largest city 
in Sweden.28 About one- third of the residents in Malmö 
were born abroad representing most countries in the 
world.30 Almost half of the residents in Malmö (48.40%) 
were under 35 years during 2015.31 The study population 
comprised individuals aged 20 years and older living in 
Scania during the last week of 2015. This age cut- off was 
chosen because the types of HF affecting children and 
younger people are pathologically distinct from those 
found in older adults.

The study population was divided into age groups: 20, 
30, 40, 50, 60, 70, 80+. The age group 20 included inhab-
itants aged 20 to 29 years, the age group 30 included 
inhabitants aged 30–39 years and so on. The age group 
80+ included all inhabitants from 80 years and over.

Data source and measurements
The data used in this study was retrieved from the County 
Council healthcare register in Scania that contains anony-
mised registry information from the study population, 
including age, gender, SES and diagnostic data in the last 
week of 2015.

The data were collected concerning diagnoses at 
each consultation in all primary healthcare centres 
and secondary healthcare. Diagnoses were recorded 
according the International Statistical Classification of 
Diseases and Related Health Problems version 10 (ICD 
10). HF was diagnosed following the diagnosis criteria 
for HF according to ESC (European Society of Cardi-
ology) guidelines and recorded as I50, which comprised 
all subtypes of HF. Totally 152 primary healthcare centres 
were operating during 2015 in Scania, with on average 
8587 listed patients (95% CI 7971.49 to 9292.88) including 
133 patients with HF (95% CL 122.60 to 143.80) at each 
primary healthcare centre.

Multimorbidity
MM was defined as coexistence of two or more chronic 
conditions in the same person, independently if cardiovas-
cular or not. To measure MM, we used a method to iden-
tify chronic conditions developed by Calderón- Larrañaga 
et al at the Ageing Research Centre in Stockholm.32 They 
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analysed the full list of ICD- 10 codes on a four- digit level 
to define if a diagnosis is chronic or not in an elderly 
population. To determine if a condition is chronic or not 
the following key features were identified and discussed 
concerning their pertinence and suitability in older 
populations: duration, course, reversibility, treatment 
and consequences. They were then grouped into 60 
groups of chronic conditions if their duration exceeded 
3 months. We applied their definition and list of chronic 
conditions to estimate the MM in our study population. 
All information about diagnoses was obtained from elec-
tronic medical record database in the county council in 
Scania. MM was then estimated by counting the number 
of chronic conditions in each patient. To study the MM 
level in relation to the prevalence of HF, the patients were 
further divided into groups MM0 (less than 2 chronic 
conditions), MM1 (2–4 chronic conditions), MM2 (5–9 
chronic conditions) and MM3 (10 chronic conditions or 
more).

Socioeconomics
We used the term Care Need Index (CNI)33 to divide the 
primary healthcare centres into 10 groups depending on 
their SES. CNI is based on different measures of a group, 
in this case the patients listed to different primary health-
care centres in Scania. CNI 1 was assigned to those patients 
listed at primary healthcare centres who belonged to the 
most socioeconomically affluent percentile, and CNI 10 
was assigned to those patients listed at primary health-
care centres who belonged to the most socioeconomically 
deprived percentile.33

Statistical analyses
We analysed data from 981 383 (about a tenth of the 
Swedish population) inhabitants aged 20 years and older 
living in Scania during the last week of 2015. Associations 
between the variables were studied using univariate and 
multivariate statistics.

We used frequencies, percentages and cross tabulations 
for descriptive analysis. Logistic regression was used to 
analyse the associations between the univariate and multi-
variate models. Only the linear predications of the fully 
adjusted models were shown in the figures.

A p <0.05 was considered statistically significant. The 
predicted mean probability of HF was calculated as 
average marginal effects using the Delta- method.

We used STATA V.16.0 and V.17.0 (Stata) for statistical 
analyses.

Patient and public involvement
Data in this study are based on anonymised information 
provided by the County Council of Scania.

The study participants were not involved in the recruit-
ment to the study by themselves. Due to the requirement 
of anonymised data, each individual could not be asked 
for consent to participate; active refusal of participation 
was instead applied. This was done by publishing infor-
mation about the planned study in the Swedish local 

newspaper ‘Sydsvenskan’. The advertisement outlined 
the study and contained information on how to contact 
the research manager (first author) to opt out of the 
study. The study results are published anonymised in 
group level, and cannot be disseminated to every study 
participant.

RESULTS
The total prevalence of HF in the study population was 
found to be 2.06% (20193 patients) in 2015. HF was a 
rare disease under 40 years of age in the whole study 
population, but the prevalence increased at least twofold 
in all age groups and CNI percentiles from 30 years of 
age onwards and reached 17.31% in the age group 80+ 
(table 1). The individuals listed at primary healthcare 
centres with deprived CNI percentiles were more likely 
to have a higher proportion of individuals younger than 
40 years and the opposite was true for primary health-
care centres with affluent CNI percentiles. The primary 
healthcare centres with the most deprived CNI percen-
tile had the lowest proportion of population from middle 
age, only 33.25% were 50 years and older, whereas the 
affluent CNI percentiles were likely to be dominated by 
individuals from 50 years and over (table 1).

MM was present in 38.40% (377161 patients) of the study 
population and followed different patterns according to 
age groups and CNI percentiles of the primary health-
care centres (table 1). HF was strongly correlated to MM: 
99.07% of the patients with HF fulfilled the criteria for 
MM, independently of the age at their diagnosis. The 
prevalence of MM increased steadily with advancing age, 
from 14.89% in the age group 20 to 86.22% in the age 
group 80+ (table 1). The prevalence of HF increased 
consistently with the MM level: the MM1 (2–4 chronic 
conditions) group had 1.49% patients with HF, the MM2 
(5–9 chronic conditions) group had 11.16% patients 
with HF and the MM3 (>10 chronic conditions) group 
had 39.28% patients with HF. The total prevalence of HF 
among the multimorbid patients was only 5.30% (20005 
patients) (table 1). The predicted mean probability of HF 
adjusted for age and MM level is shown in figure 1.

If we consider the prevalence of HF in different MM 
levels: 19.19% (3875 patients) of all patients with HF 
belonged to the MM1 group, 58.18% (11748 patients) 
belonged to the MM2 group and 21.70% (4382 patients) 
belonged to the MM3 group. The MM2 group as a whole 
was more than nine times larger than the MM3 group 
(105 241 vs 11 156 patients).

The prevalence of HF had a strong correlation with 
the SES of the primary healthcare centres (figure 2). The 
most significant disparity was between 40 and 80 years of 
age: the prevalence of HF in primary healthcare centres 
with the most deprived CNI percentile was significantly 
increased and approximately twice as high as in the most 
affluent CNI percentile (table 1). Although at much 
lower levels, significant disparities in prevalence of HF 
could be observed when comparing the most deprived 
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CNI percentile with other CNI percentiles of the primary 
healthcare centres. The primary healthcare centres with 
the most deprived CNI percentile had the highest prev-
alence of HF from 40 years of age, although their preva-
lence of MM was lowest from 70 years of age. In contrast, 
the prevalence of HF in the most affluent CNI percen-
tile remained relatively low in most age groups, even 
from 60 years of age as their prevalence of MM became 
highest (table 1). Only 4.58% of the multimorbid indi-
viduals belonging to this CNI percentile had HF, which 
was lowest compared with the more deprived CNI percen-
tiles. The association between the prevalence of HF and 
CNI percentiles followed different patterns compared 
with MM as shown in table 1.

DISCUSSION
The total prevalence of HF was about 2% in Scania during 
2015, which was the same as the prevalence in Sweden and 
other Western countries.34 35 HF was a rare disease under 
40 years of age and increased substantially with advancing 
age. 99.07% of the patients with HF in our study popula-
tion had MM, which could be explained by the diagnosis 
HF mostly constitutes a complication of other cardiovas-
cular conditions.23 36 MM was present in 38.40% of the 
study population, but included only 5.30% patients with 
HF. The high prevalence of MM could be explained by 
the socioeconomic difference within the study popula-
tion and the considerable part of elderly with high prev-
alence of MM. With increasing MM level, the prevalence 
of HF increased from 1.49% in the MM1 (2–4 chronic 
conditions) group to 39.28% in the MM3 (more than 10 
chronic conditions) group. The MM3 group had fewer 
patients, but a higher prevalence of HF than the MM2 
group, which makes us to believe that the MM3 group 
had a higher mortality in general.

Most primary healthcare centres are public and organ-
ised similarly irrespective of CNI. The socioeconomic 
boundaries are quite sharp and agree with uptake areas 
of the different primary healthcare centres. The CNI cate-
gory was an average socioeconomic level of the patients 
listed at the primary healthcare centres.

The prevalence of HF also had a strong association 
with the SES of primary healthcare centres with the most 
significant disparity between 40 and 80 years of age: the 
prevalence of HF in primary healthcare centres with the 
most deprived CNI percentile was approximately twice as 
high as in the most affluent CNI percentile. The fact that 
the prevalence of HF was highest from 40 years of age 
in the most deprived CNI percentile of primary health-
care centres indicates that HF is a disease associated with 
socioeconomic deprivation. The correlation was assessed 
visually as the difference in prevalence of HF was obvious 
between the most affluent and deprived CNI percentiles.

The individuals listed at primary healthcare centres 
with deprived CNI percentiles were more likely to have 
high proportion of inhabitants younger than 40 years, 
and the opposite wastrue for primary healthcare centres 
with affluent CNI percentiles. The primary healthcare 
centres with the most deprived CNI percentile had the 
lowest proportion of population (33.25%) from 50 years 
and the highest prevalence of HF from 40 years of age 
compared with the more affluent population, which 
makes us to suspect that they suffered from SES related 
MM with worse prognosis, including HF.

HF is common in multimorbid patients with COPD,37 
with prevalence in 33.2% of women and 35.7% of men 
over 80 years of age.38 In most countries, low SES is associ-
ated with higher prevalence of COPD and mortality.39 The 
estimated mortality in patients with COPD and coexisting 
HF was seven times higher than in patients with COPD 
alone, thus the patients with these two conditions were 
reported with the highest mortality among patients hospi-
talised with COPD exacerbation.40 Other conditions with 

Figure 1 The predicted mean probability of heart failure 
adjusted for different age groups and multimorbidity levels 
with 95% CIs using delta methods. MM0, less than 2 chronic 
conditions (not multimorbid); MM1, 2–4 chronic conditions; 
MM2, 5–9 chronic conditions; MM3, 10 or more chronic 
conditions.

Figure 2 Disparities in the predicted mean probability of 
heart failure adjusted for age between the most affluent (CNI 
1) and deprived (CNI 10) CNI percentile with 95% CIs using 
delta methods. CNI, Care Need Index.



8 Scholten M, et al. BMJ Open 2022;12:e051997. doi:10.1136/bmjopen-2021-051997

Open access 

high impact on mortality in patients with HF including 
stroke, renal disease and diabetes mellitus,41 are strongly 
associated with low SES as well.42–44

With respect to the global burden of ischaemic heart 
disease, the incidence of acute myocardial infarction 
worldwide is highest in Eastern Europe and Central 
Asia.45 Compared with the Swedish population, the first- 
generation immigrants from Iraq and Bosnia had the 
highest incidence of HF, probably due to a higher inci-
dence of coronary heart disease.4 When this incidence 
of HF was further adjusted for SES, marital status and 
educational level, the HR for HF raised significantly 
compared with the immigrants from other countries. As 
many of these immigrants are socioeconomically highly 
disadvantaged in Sweden, these results support our 
findings. Interestingly, the HF risk pattern among the 
second- generation immigrants in most cases differed only 
marginally compared with their Swedish counterparts, 
indicating that their risk factor is not purely genetic, 
rather responsive to other factors.4

A similar study in Scotland revealed that older people 
typically have more morbidities with lower functional 
status, whereas younger people are more often affected 
by combinations physical and mental health disorders. 
Except that the most affluent population being on 
average 2–5 years older at onset of morbidity (dependent 
on the disorder), conditions like coronary heart disease, 
diabetes mellitus, COPD, depression, painful disorders or 
cancer were more common in people living in deprived 
areas.46 This could explain that people in the affluent 
areas suffered from MM with less disability and had better 
prognosis.

We do not know if MM causes socioeconomic depri-
vation or if low SES causes MM. There is presumably 
an impact in both directions. Many people with MM 
do retire earlier, and have more socioeconomic conse-
quences than the working population. Statistically, this 
group degrades in the SES, which even may influence 
their family members. On the other hand, many people 
in the deprived areas have to accept a job which is more 
health challenging, and become multimorbid many years 
earlier than the affluent population.

Strengths and limitations
Our study has a number of strengths. Our large cohort 
with almost 1 million inhabitants included all patients 
with HF and MM in Scania during the study period, 
which increases the validity of our results. The outcome 
data were based on clinical diagnoses registered by physi-
cians, rather than self- reported data, which eliminated 
any recall bias. Our findings have similarities with correl-
ative studies in other countries,21 23 which increases the 
credibility of our results.

This study has certain limitations. We had no data on 
several risk factors for HF, such as smoking, obesity or 
physical inactivity. However, some prior works on SES 
and HF had adjusted for smoking and physical inac-
tivity and still found an independent association.21 We 

had no results of echocardiography, and thus could not 
analyse the subtypes of HF in our study population. As 
HF has none- specific symptoms at the onset, we suspect 
that many people were underdiagnosed regarding this 
condition. Those patients with HF belonging to the MM0 
group were probably underdiagnosed as well, because 
HF usually constitutes a complication of other diseases or 
treatments. Many patients have diagnoses that are usually 
neglected by the patients and staff in the healthcare, 
because these do not impair their quality of life or prog-
nosis, which constitutes a consistent error source to our 
statistics. We had no data on the severity of HF and other 
conditions, which have high impact on the mortality. We 
had no data on the quality of healthcare in the neigh-
bourhood. Our results could be more accurate if the age 
group 80+ were divided into age group 80 and 90+, and 
analysed separately.

CONCLUSION
The prevalence of HF was strongly associated with MM, 
with increasing prevalence of HF with MM level. The 
patients listed at primary healthcare centres with the 
most socioeconomic deprived CNI percentile had a 
significantly elevated risk of developing HF and probably 
MM with worse prognosis, which resulted in the lowest 
proportion of population from 50 years compared with 
the more affluent population in our study. HF patients 
was a small group of the multimorbid population associ-
ated with socioeconomic deprivation that challenges effi-
cient preventive strategies and health policies.
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