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Background: Previous research from the USA has shown that low health literacy is associated with higher hospi-
talization rates and higher rates of emergency service use. However, studies in a European context using more
comprehensive health literacy definitions are lacking. The aim was to study the impact of low health literacy on
healthcare utilization in a Danish context. Methods: In this prospective cohort study, baseline survey data from
2013 were derived from a large Danish health and morbidity survey and merged with individual-level longitudinal
register data for a 4-year follow-up period. The study included people in the general population (n¼29 473) and
subgroups of people with four different chronic conditions: cardiovascular disease (CVD) (n¼2389), chronic ob-
structive pulmonary disease (COPD) (n¼ 1214), diabetes (n¼ 1685) and mental disorders (n¼ 1577). Results: In the
general population, low health literacy predicted slightly more visits to the general practitioner and admissions to
hospital and longer hospitalization periods at 4 years of follow-up, whereas low health literacy did not predict
planned outpatient visits or emergency room visits. In people with CVD, low health literacy predicted more days
with emergency room visits. In people with mental disorders, difficulties in actively engaging with healthcare
providers were associated with a higher number of hospital admission days. No significant association between
health literacy and healthcare utilization was found for diabetes or COPD. Conclusions: Even though Denmark has
a universal healthcare system the level of health literacy affects healthcare use in the general population and in
people with CVD and mental disorders.
. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .

866 European Journal of Public Health

https://www.oecd-ilibrary.org/social-issues-migration-health/mortality-amenable-to-health-care-in-31-oecd-countries_5kgj35f9f8s2-en
https://www.oecd-ilibrary.org/social-issues-migration-health/mortality-amenable-to-health-care-in-31-oecd-countries_5kgj35f9f8s2-en
https://www.oecd-ilibrary.org/social-issues-migration-health/mortality-amenable-to-health-care-in-31-oecd-countries_5kgj35f9f8s2-en
http://amiehs.lshtm.ac.uk/ publications/reports/AMIEHS&hx0025;20final&hx0025;20report&hx0025;20VOL&hx0025;20I.pdf
http://amiehs.lshtm.ac.uk/ publications/reports/AMIEHS&hx0025;20final&hx0025;20report&hx0025;20VOL&hx0025;20I.pdf
http://amiehs.lshtm.ac.uk/ publications/reports/AMIEHS&hx0025;20final&hx0025;20report&hx0025;20VOL&hx0025;20I.pdf
http://amiehs.lshtm.ac.uk/ publications/reports/AMIEHS&hx0025;20final&hx0025;20report&hx0025;20VOL&hx0025;20I.pdf
http://amiehs.lshtm.ac.uk/ publications/reports/AMIEHS&hx0025;20final&hx0025;20report&hx0025;20VOL&hx0025;20I.pdf
http://amiehs.lshtm.ac.uk/ publications/reports/AMIEHS&hx0025;20final&hx0025;20report&hx0025;20VOL&hx0025;20I.pdf
http://eprints.lse.ac.uk/46390/
http://eprints.lse.ac.uk/46390/
http://apps.who.int/healthinfo/statistics/mortality/ whodpms/
http://apps.who.int/healthinfo/statistics/mortality/ whodpms/
https://ec.europa.eu/eurostat/data/database
https://ec.europa.eu/eurostat/data/database
http://www.fao.org/faostat/en/#data/FBS
http://www.fao.org/faostat/en/#data/FBS
https://www.statistics.gr/en/statistics/-/publication/SFA05/-
https://www.statistics.gr/en/statistics/-/publication/SFA05/-


Introduction

H
ealth literacy is defined as the personal characteristics and social
resources needed for people to access, understand, appraise and

use information and services to make decisions about health.1 Thus,
health literacy refers to the set of skills that people need to navigate a
complex healthcare system.

A growing body of literature has explored the association between
health literacy and healthcare utilization.2–14 Low health literacy
is associated with underutilization of preventive healthcare serv-
ices15,16 and increased rates of hospitalization2,6,12,17 and rates of
emergency service use.3,5–8,12,17 This indicates that navigating the
healthcare system is unequal and more expensive for people with
low health literacy levels than for people with higher health literacy
levels. Most studies on the association between health literacy and
healthcare utilization are based on data from the USA.2,3,5,7,8,10

However, differences between the European and the US healthcare
systems are outspoken, and findings from the US studies
can, therefore, hardly be extrapolated to a European context. In
many European countries, including Denmark, healthcare is uni-
versal and all citizens have free and equal access to healthcare. It is,
however, unclear if low health literacy also has adverse effects
on healthcare service utilization in countries with such universal
healthcare.

The tools most often used to measure health literacy in relation to
healthcare utilization are performance-based, covering basic reading
and numeracy skills.18 Self-reported health literacy measures and
measures covering abilities to actively engage with healthcare pro-
viders have only been used only a few times.6,11,13 Therefore, it is
important to gain more insight into the relationship between these
health literacy competences and health outcomes as these measures
aim to capture a person’s confidence, social resources, skills and
perceived ability to navigate the healthcare system.

A recent study showed that people with chronic conditions such
as cardiovascular disease (CVD), chronic obstructive pulmonary
disease (COPD), diabetes and mental disorders reported more dif-
ficulties than the general population in understanding health infor-
mation and actively engaging with healthcare providers.19 In
Denmark, CVD is one of the leading causes of death and mental
disorders, chronic respiratory diseases and diabetes are also major
sources of ill health.20 Furthermore, people with these chronic con-
ditions account for many outpatient treatments and hospital admis-
sions and therefore place a significant burden on national healthcare
resources and health professionals’ workload. Hence, it is relevant to
study the impact of low health literacy on healthcare utilization in
populations with these chronic conditions.

The aim of this study was to analyze the impact of two aspects of
self-reported health literacy—the ability to understand information
about health and the ability to engage actively with healthcare pro-
viders—on healthcare utilization in a universal healthcare system
during a 4-year period. The study explores the association between
health literacy and healthcare utilization in the general population
and in people with four different chronic conditions (CVD, COPD,
diabetes and mental disorders).

Methods

Setting and survey data

The baseline survey data for this cohort study were derived from a
large Danish health and morbidity survey entitled ‘How Are You?’
from 2013. Denmark is divided into five geographic and administra-
tive regions. This study was conducted in the Central Denmark
Region where approximately one-fifth of the Danish population lives.

A random sample of 46 354 people (25þ years) living in the Central
Denmark Region were invited to participate in the survey. The sample
was drawn from the Danish Civil Registration System as per 1 January
2013 using the unique personal identification number assigned to all

Danish citizens. In total, 29 473 people (63%) participated in the study
by answering the questionnaire online or in paper.

Health literacy

To study the impact of health literacy on healthcare utilization, two
subscales from the nine-subscale Health Literacy Questionnaire
(HLQ)21 were included: ‘Understanding health information well
enough to know what to do’ and ‘Actively engaging with healthcare
providers’. The HLQ was developed using a validity-driven ap-
proach including in-depth grounded consultations, psychometric
analyses and cognitive interviews. The HLQ has previously been
translated and validated for use in a Danish context.22 The two
subscales were selected because they cover two distinct and central
dimensions of health literacy providing valuable insight into the
health literacy challenges of individuals with chronic diseases.
Also, we found that the two subscales were the best suited to be
included in a population-based survey where not all respondents
have had much contact with the healthcare system. Each scale
included five items allowing participants to indicate their response
on a four-point Likert scale: 1¼ very difficult, 2¼ difficult, 3¼ easy
and 4¼ very easy. The total scale scores were calculated as the mean
of the five-item scores and then standardized to range between 1
(lowest ability) and 4 (highest ability) to ensure consistency with the
response options. If responses to more than two items were missing
on either scale for any respondent, the scale score for that person
was coded as missing. Each scale was coded into a binary variable
(score � 2) to identify respondents who found it very difficult or
difficult to understand health information or to engage actively with
healthcare providers.

Chronic conditions

Information about CVD, COPD, diabetes and mental disorders was
self-reported. Respondents were asked if they had the specific con-
dition or had suffered from the condition previously. To ensure that
our populations reflected active COPD, diabetes and mental disor-
ders, we included only those who reported the condition at present.
In relation to CVD, we included both those who answered that they
had myocardial infarction, angina pectoris and stroke now and those
who reported previous disease.

Follow-up data and outcome measures

All outcome measures derived from registry data. We used the
unique personal identification number to link all survey respondents
with individual-level longitudinal register data for a 4-year period—
from the beginning of 2014 to the end of 2017. Data were collected
from the Danish National Health Service Register23 and the Danish
National Patient Register.24

We included five indicators of healthcare utilization. (i) ‘Number
of weeks with one or more visits at a general practitioner’. For each
individual, we retrieved information about the total number of
weeks in which at least one physical consultation, e-mail consult-
ation or telephone consultation at a general practitioner had taken
place. (ii) ‘Number of days with planned outpatient visits’ and (iii)
‘Number of days with emergency room visits’. These two outcome
measures include all unique days with outpatient visits at a somatic
hospital—both public and private. Information about hospital
admissions was also divided into two variables: (iv) ‘At least one
hospital admission’ and (v) ‘Number of hospital admission days’.
These two outcome measures included all unique days with hospital
admission at a somatic hospital—both public and private. For all
outcome measures, number of visits was summarized for all four
follow-up years.

Confounders

We included the following baseline variables as confounders: gender
(registry data), age (registry data), educational level (survey), ethnic
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background (registry data), cohabitation status (survey) and multi-
morbidity (survey). Furthermore, death during the follow-up period
(registry data) was included as a confounder. We categorized self-
reported educational level as low (1–10 years of education), medium
(11–14 years of education) or high (�15 years of education). In re-
lation to ethnic background, a person was defined as Danish if he/
she or at least one parent had Danish citizenship. Cohabitation
status was categorized as living with a partner or not.
Multimorbidity was categorized as having 0, 1, 2, 3 or 4þ (addition-
al) chronic conditions (i.e. asthma, allergy, diabetes, hypertension,
CVD, COPD, osteoarthritis, rheumatoid arthritis, osteoporosis, can-
cer, migraine or recurrent headaches, mental disorders, slipped discs
or other back injuries, cataract or tinnitus) at baseline.

Ethics

There is no formal agency for ethical approval of questionnaire-
based survey studies in Denmark. The study was approved by the
Danish Data Protection Agency. Information about the survey was
provided to potential participants, and the participants’ voluntary
completion and return of the survey questionnaires constituted
implied consent.

Statistical data analysis

Statistics Denmark used the personal identification number to link
respondents and non-respondents to Danish administrative regis-
ters. A weight was constructed to account for differences in selection
probabilities and response rates using a model-based calibration
approach.25 Data were weighted to represent the population in the
Central Denmark Region.

To examine if the two health literacy variables predicted the four-
count variables (weeks with contact with the general practitioner,
days with planned outpatient visits, days with emergency room visits
and hospital admission days), we used negative binomial regression
analyses. The method was used because data were over-dispersed
(i.e. the conditional variance exceeded the conditional mean).
Unadjusted and adjusted incidence-rate ratios (IRRs) with 95%
CIs were produced.

To examine if the two low health literacy variables predicted ad-
mission to hospital during the follow-up period, logistic regression
models were used with the outcome measure as the dependent vari-
able. Unadjusted and adjusted odds ratio (ORs) with 95% CIs were
produced.

All regression models were conducted at the general population
level and for each of the four selected chronic condition groups.

Table 1. Participant characteristics in the general population in the Central Denmark Region and by chronic condition group

General population CVD COPD Diabetes Mental disorders

n 5 29 473 n 5 2389 (7.5%) n 5 1214 (3.9%) n 5 1685 (5.5%) n 5 1577 (6.4%)

n % n % n % n % n %

Gender

Men 14 025 49.4 1471 58.8 630 49.2 954 54.9 618 41.3

Women 15 448 50.6 918 41.2 584 50.8 731 45.1 959 58.7

Level of education

Low (1–10 years) 5507 18.6 736 33.7 440 37.6 529 34.1 389 25.9

Medium (11–14 years) 14 718 50.2 1147 49.1 571 49.1 790 48.9 731 47.0

High (�15 years) 8319 31.2 409 17.2 160 13.3 282 17.1 407 27.1

Cohabitation status

Lives with partner/spouse 22 176 69.7 1654 61.5 762 54.1 1170 61.6 575 47.2

Does not live with partner/spouse 6657 30.3 690 38.5 424 45.9 479 38.4 982 52.8

Ethnic background

Danish 28 400 93.6 2318 95.0 1197 98.0 1633 95.0 1452 89.3

Not Danish 1073 6.4 71 5.0 17 2.0 52 5.0 125 10.7

Number of (additional)

chronic conditions

0 10 310 37.4 443 18.7 130 10.6 213 12.8 354 23.5

1 8244 28.4 595 23.9 241 18.3 445 25.7 396 26.3

2 5218 17.0 535 22.1 268 22.8 405 22.1 310 18.0

3 2755 8.8 364 14.3 222 17.5 297 18.1 223 13.8

4þ 2444 8.3 452 20.9 353 30.9 325 21.2 294 18.4

Health literacy

Easy to understand information

about health

26 475 95.8 2012 90.9 1031 90.4 1446 90.7 1354 88.1

Difficult to understand information

about health (mean ¼3.09, SD ¼ 0.55)

1037 4.2 181 9.1 94 9.6 121 9.3 165 11.9

Easy to actively engage with

healthcare providers

25 748 93.1 1980 88.9 1000 86.9 1438 90.7 1257 82.3

Difficult to actively engage with

healthcare providers (mean ¼ 3.07,

SD ¼ 0.59)

1801 6.9 217 11.1 126 13.1 133 9.3 263 17.7

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age 52.1 (16.3) 65.7 (14.0) 66.1 (12.2) 63.6 (13.4) 48.2 (14.7)

Healthcare use during

follow-up (2014–17)

General practitioner (weeks) 25.4 (22.1) 41.1 (28.0) 42.5 (29.1) 44.9 (27.2) 39.8 (26.9)

Planned outpatient visits (days) 6.0 (9.0) 8.7 (10.9) 10.0 (11.2) 9.2 (12.0) 7.6 (9.9)

Emergency room visits (days) 0.4 (0.9) 0.7 (1.4) 0.7 (1.3) 0.6 (1.2) 0.5 (1.1)

Hospital admission (days) 3.1 (11.5) 7.8 (17.1) 9.8 (19.7) 7.7 (19.1) 4.3 (15.8)

CVD, cardiovascular disease; COPD, chronic obstructive pulmonary disease.
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Significance was set at P< 0.05, and STATA version 15 was used to
analyze data.

Results

Descriptive statistics

The mean age of the general population was 52.1 (SD 16.3) years. In
total, 2389 (7.5% of the study population) had CVD, 1214 (3.9%)
had COPD, 1685 (5.5%) had diabetes and 1577 (6.4%) had a mental
disorder at baseline (table 1). The mean age was lowest among

people with mental disorders (48.2 years) and ranged from 63.6 to
66.1 years in the three other chronic condition groups. In all four
chronic condition groups, the percentage with a low level of educa-
tion was markedly higher than in the general population. The vast
majority of individuals with one of the four chronic conditions also
had other chronic conditions. Especially, people with COPD had
multiple chronic conditions. In the general population, 4.2% found
it difficult to understand information about health and 6.9% found
it difficult to engage actively with healthcare providers. The two
percentages were higher in each of the four chronic condition
groups than in the general population.

Table 2. Impact of difficulties in understanding information about health and in actively engaging with healthcare providers on visits to the
general practitioner during the period from 2014 to 2017 in the general population and by chronic condition group

Weeks at general practitioner

Unadjusted IRR (95% CI) Adjusted IRRa (95% CI)

General population (n ¼ 29 473)

Difficult to understand information about healthb 1.37 (1.29–1.45) 1.16 (1.09–1.23)

Difficult to actively engage with healthcare providersc 1.22 (1.16–1.28) 1.07 (1.02–1.11)

CVD (n ¼ 2389)

Difficult to understand information about healthb 1.22 (1.08–1.38) 1.21 (1.07–1.37)

Difficult to actively engage with healthcare providersc 1.10 (0.97–1.26) 1.06 (0.94–1.21)

COPD (n ¼ 1214)

Difficult to understand information about healthb 1.11 (0.93–1.32) 0.98 (0.84–1.16)

Difficult to actively engage with healthcare providersc 1.19 (1.02–1.38) 1.04 (0.90–1.20)

Diabetes (n ¼ 1685)

Difficult to understand information about healthb 1.04 (0.90–1.20) 1.06 (0.93–1.20)

Difficult to actively engage with healthcare providersc 1.03 (0.88–1.19) 0.96 (0.84–1.09)

Mental disorder (n ¼ 1577)

Difficult to understand information about healthb 1.07 (0.93–1.23) 1.06 (0.93–1.21)

Difficult to actively engage with healthcare providersc 1.01 (0.90–1.12) 0.96 (0.87–1.06)

CVD, cardiovascular disease; COPD, chronic obstructive pulmonary disease.
a: Adjusted for gender, age, educational level, ethnic background, cohabitation status and multimorbidity at baseline and for mortality

during follow-up.
b: Reference group—easy to understand information about health.
c: Reference group—easy to actively engage with healthcare providers.

Table 3. Impact of difficulties in understanding information about health and in actively engaging with healthcare providers on planned
and emergency outpatient visits from 2014 to 2017 in the general population and by chronic condition group

Days with planned outpatient visits Days with emergency room visits

Unadjusted IRR

(95% CI)

Adjusted IRRa

(95% CI)

Unadjusted IRR

(95% CI)

Adjusted IRRa

(95% CI)

General population (n ¼ 29 473)

Difficult to understand information about healthb 1.10 (1.00–1.21) 0.98 (0.88–1.09) 1.71 (1.40–2.08) 1.22 (0.99–1.50)

Difficult to actively engage with healthcare providersc 1.16 (1.08–1.25) 1.06 (0.98–1.15) 1.22 (1.03–1.44) 0.97 (0.82–1.15)

CVD (n ¼ 2389)

Difficult to understand information about healthb 1.05 (0.85–1.30) 1.12 (0.90–1.40) 2.37 (1.54–3.65) 1.77 (1.19–2.65)

Difficult to actively engage with healthcare providersc 1.12 (0.94–1.34) 1.08 (0.88–1.33) 1.91 (1.25.2.92) 1.50 (1.02–2.19)

COPD (n ¼ 1214)

Difficult to understand information about healthb 0.82 (0.62–1.10) 0.82 (0.62–1.09) 1.47 (0.88–2.44) 1.11 (0.75–1.66)

Difficult to actively engage with healthcare providersc 1.18 (0.96–1.46) 1.25 (0.97–1.62) 1.61 (1.08–2.40) 1.23 (0.86–1.75)

Diabetes (n ¼ 1685)

Difficult to understand information about healthb 1.00 (0.77–1.30) 1.04 (0.79–1.36) 1.22 (0.65–2.27) 1.07 (0.63–1.83)

Difficult to actively engage with healthcare providersc 1.00 (0.78–1.28) 0.95 (0.75–1.20) 0.98 (0.53–1.81) 0.85 (0.53–1.38)

Mental disorder (n ¼ 1577)

Difficult to understand information about healthb 1.14 (0.97–1.39) 1.18 (0.93–1.50) 1.67 (1.14–2.45) 1.26 (0.86–1.85)

Difficult to actively engage with healthcare providersc 1.17 (0.97–1.39) 1.20 (0.98–1.47) 1.21 (0.85–1.72) 0.94 (0.69–1.28)

CVD, cardiovascular disease; COPD, chronic obstructive pulmonary disease.
a: Adjusted for gender, age, educational level, ethnic background, cohabitation status and multimorbidity at baseline and for mortality

during follow-up.
b: Reference group—easy to understand information about health.
c: Reference group—easy to actively engage with healthcare providers.
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Visits to a general practitioner

The adjusted analysis showed that people in the general population
who found it difficult to understand information about health and/
or to engage actively with healthcare providers had slightly more
visits to the general practitioner during the follow-up period than
those who did not have these difficulties (IRR 1.16 and 1.07, re-
spectively; table 2). People with CVD who found it difficult to
understand information about health had slightly more visits to
the general practitioner than those with CVD who did not have
these difficulties (IRR 1.21). The two scales did not predict visits
to the general practitioner for people with COPD, diabetes or men-
tal disorders.

Planned outpatient and emergency room visits

The two health literacy scales were not associated with the number
of days with planned outpatient visits when this number was
adjusted for covariates, either in the general population or in any
of the chronic condition groups (table 3). In the general population,
the health literacy scales did not predict the number of days with
emergency room visits. However, people with CVD who found it
difficult to understand information about health and/or to engage
actively with healthcare providers had more days with emergency
room visits than those who did not have these difficulties (IRR 1.77
and 1.50, respectively). No significant results were found for any of
the other chronic conditions.

Hospital admission and number of hospital admission
days

In the general population, difficulties in understanding information
about health and in actively engaging with healthcare providers
increased the odds of being admitted to hospital (OR 1.31 and
1.21, respectively) and was associated with more hospital admission
days (IRR 1.42 and 1.48, respectively; table 4).

In people with CVD, difficulties in understanding information
about health increased the odds of having had at least one hospital
admission (OR 1.89) and more hospital admission days (IRR 1.60)
compared with those who did not have these difficulties.

Furthermore, people with CVD who found it difficult to engage
actively with healthcare providers had more hospital admission
days (IRR 1.55) than those who did not have this difficulty.
Finally, in people with mental disorders, difficulties in actively
engaging with healthcare providers increased the number of hospital
admission days (IRR 1.68), whereas no differences in hospital
admissions were seen for people with COPD and diabetes.

Discussion

Our study showed that in the general population, difficulties in
understanding information about health and in actively engaging
with healthcare providers predicted higher odds for being hospital-
ized (at least once) and for having longer hospital admission peri-
ods. However, these dimensions of health literacy did not predict the
number of planned outpatient or emergency room visits in the gen-
eral population and predicted only slightly more visits to the general
practitioner.

In line with our study, several previous studies have concluded
that people with low health literacy have higher hospitalization
rates.6 The mechanisms whereby low health literacy leads to higher
hospitalization rates are only partially understood. People with low
health literacy have a poorer self-care behaviour.26,27 This is critical
since proper, long-term self-care behaviour is important to avoid
hospitalizations and other adverse health outcomes in most chronic
conditions. Higher hospitalization rates among people with low
health literacy may also be a result of poor patient–clinician inter-
action. For instance, people with low health literacy may be reluctant
to seek preventive healthcare or to participate in shared decision-
making, thereby increasing the risk of poor health outcomes.15,28 In
our study, people with difficulties in understanding information
about health and in actively engaging with healthcare providers
only had slightly more visits to the general practitioner than those
with high health literacy, and no differences were found in relation
to the use of planned outpatient services. This was unexpected as
people with low health literacy more frequently suffer from more
chronic conditions than those with high health literacy. This may
indicate that the higher odds for being hospitalized among people
with low health literacy are associated with underuse of general

Table 4. Impact of difficulties in understanding information about health and in actively engaging with healthcare providers on hospital
admissions from 2014 to 2017 in the general population and by chronic condition group

At least one hospital admission Hospital admission days

Unadjusted OR

(95% CI)

Adjusted ORa

(95% CI)

Unadjusted IRR

(95% CI)

Adjusted IRRa

(95% CI)

General population (n ¼ 29 473)

Difficult to understand information about healthb 1.83 (1.57–2.12) 1.31 (1.11–1.56) 1.87 (1.46–2.41) 1.42 (1.01–2.01)

Difficult to actively engage with healthcare providersc 1.44 (1.28–1.62) 1.21 (1.06–1.38) 1.42 (1.15–1.76) 1.48 (1.10–1.98)

CVD (n ¼ 2389)

Difficult to understand information about healthb 2.07 (1.42–3.02) 1.89 (1.25–2.86) 1.70 (1.23–2.34) 1.60 (1.07–2.41)

Difficult to actively engage with healthcare providersc 1.34 (0.96–1.88) 1.30 (0.90–1.89) 1.35 (0.97–1.89) 1.55 (1.02–2.37)

COPD (n ¼ 1214)

Difficult to understand information about healthb 1.22 (0.74–2.02) 0.97 (0.58–1.61) 1.21 (0.75–1.95) 1.04 (0.61–1.77)

Difficult to actively engage with healthcare providersc 1.69 (1.08–2.63) 1.51 (0.91–2.52) 1.03 (0.68–1.55) 1.11 (0.69–1.79)

Diabetes (n ¼ 1685)

Difficult to understand information about healthb 1.30 (0.84–2.02) 1.19 (0.73–1.93) 1.17 (0.72–1.88) 0.74 (0.44–1.24)

Difficult to actively engage with healthcare providersc 0.91 (0.60–1.38) 0.86 (0.55–1.34) 0.97 (0.61–1.53) 0.87 (0.56–1.36)

Mental disorder (n ¼ 1577)

Difficult to understand information about healthb 1.42 (0.97–2.07) 1.29 (0.85–1.97) 2.22 (1.09–4.52) 2.05 (0.99–4.23)

Difficult to actively engage with healthcare providersc 1.45 (1.06–1.98) 1.32 (0.94–1.84) 1.82 (0.98–3.39) 1.68 (1.01–2.79)

CVD, cardiovascular disease; COPD, chronic obstructive pulmonary disease.
a: Adjusted for gender, age, educational level, ethnic background, cohabitation status and multimorbidity at baseline and for mortality

during follow-up.
b: Reference group—easy to understand information about health.
c: Reference group—easy to actively engage with healthcare providers.
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practitioner and outpatient services, resulting in a more inappropri-
ate use of the healthcare system. For many years, it has been a public
health goal in Denmark to reduce health inequalities through pre-
vention and health promotion directed towards vulnerable groups.29

Our study indicates, however, that even though Denmark is a coun-
try with a universal healthcare system where citizens are eligible to
receive free medical treatment, people with low health literacy are
more frequently admitted to hospital and have longer hospitaliza-
tion periods than people with high health literacy.

To the best of our knowledge, this is the first study to investigate
associations between dimensions of health literacy and healthcare
utilization in people with various chronic conditions. We found that
the association largely depends on the condition in question. In
people with CVD, we found that, contrary to the other chronic
conditions analyzed here, difficulties in understanding information
about health and in actively engaging with healthcare providers
predicted more visits at the general practitioner, more days with
emergency room visits, more admissions to hospital and longer hos-
pital admissions. This may reflect that management of CVD is par-
ticularly complex and challenges the patients’ self-management skills
more than does other conditions. Hence, people with CVD may
encounter more difficulties in avoiding adverse health outcomes
than people with other chronic conditions. Several other studies
of patients with heart conditions have shown that health literacy is
a predictor of poor health outcomes.2,30–34 This may indicate that
whereas people with high health literacy would handle an acute
health problem without assistance from the emergency care system,
people with low health literacy may be more inclined to believe that
immediate medical care is required.

Likewise, our study showed that for people with mental disorders
who had difficulties in actively engaging with healthcare providers,
the number of hospitalization days in a somatic department rose.
Several studies have found that people with mental disorders are
more frequently hospitalized for somatic conditions than people
without those disorders, which is most likely associated with a num-
ber of causes, including behavioural and lifestyle factors, access to
and quality of healthcare and social determinants of health.35–37 Our
study shows that difficulties in actively engaging with healthcare
providers may also contribute to the explanation.

Finally, in people with diabetes and COPD, difficulties in under-
standing information about health and in actively engaging with
healthcare providers did not predict any type of healthcare utiliza-
tion. This finding could indicate that individuals find these long-
term conditions—compared with individuals with CDV—find it
less complex to navigate the healthcare system. However, more
studies are needed to study the association between health literacy
and healthcare utilization in individuals with diabetes and COPD to
determine why the association does not exist in these long-term
condition groups.

Our study has some limitations. The ability and motivation to
fill out a long health survey represent a health literacy competency
in itself; thus, the most vulnerable groups may not have partici-
pated in the study. The study is also limited by including only two
dimensions of health literacy. As this study is based on data from a
general health and morbidity study covering a wide range of topics
there was no room for adding the full relatively extensive HLQ
questionnaire without compromising the response rate for the sur-
vey. Thus, the study suffers from construct underrepresentation.
Finally, it should be noted that there may be some imprecision and
bias associated with using self-report measures of chronic
conditions.

One major strength of this study is the use of data from a large,
population-based survey with a high response rate that were merged
with quality register data regarding the healthcare outcome meas-
ures. The large data set made it possible to stratify the analyses on
various chronic conditions.

To conclude, our study showed that even though Denmark has a
universal healthcare system where citizens are eligible to receive free
medical treatment, the health literacy level affects healthcare use in
the general population as well as in people with CVD and mental
disorders.
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Key points

• Low health literacy predicted more visits to the general prac-
titioner and longer hospitalization periods.

• In people with cardiovascular disease (CVD), low health liter-
acy predicted more emergency room visits.

• Even though Denmark has a universal healthcare system
where citizens are eligible to receive free medical treatment,
the health literacy level affects healthcare use in the general
population as well as in people with CVD and mental
disorders.

• This study serves as a reminder to healthcare providers to
adopt and implement communication techniques that are
feasible and effective for patients with low health literacy.
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