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Abstract

Inefficient health service utilisation puts pressure on health systems and may cause such
negative individual consequences as over-medicalisation or exacerbation of health pro-
blems. While previous research has considered the key relevance of health literacy (HL)
for efficient use of health services, the results of that research have been somewhat incon-
clusive. Possible reasons for diverging results of prior research may be grounded in differ-
ent measurement concepts of HL and the disregarding of age-specific effects. This paper
analyses the association between individuals’ HL typology based on a two-dimensional
concept and indicators of health service utilisation measured by registered data covering
the number of doctor visits and medication costs. Our results confirm a significant inter-
action effect between age and HL typology. The age-related increase in health service util-
isation is strongest for individuals with the combination of high subjective HL but low
health-related knowledge, while the smallest increase is for individuals with the constella-
tion of high subjective HL combined with high health-related knowledge. Individuals with
specific constellations of HL (that is, individuals with high subjective HL but low health-
related knowledge) are associated with reduced service utilisation in younger ages but
higher service utilisation in later stages of life, compared to other groups. These results
are likely to be attributed to a higher external health-related locus of control and more
traditional paternalistic role expectations in such groups.

Keywords: health literacy; health-related knowledge; medication; health service utilisation; health; doctor
visits

Introduction

Inefficient use of health-care services increases financial pressure of care systems,
reduces the capacity of health-care services and may promote unnecessary medica-
tion of patients. Especially in light of demographic trends (population ageing) and
epidemiologic transitions (increasing prevalence of chronic diseases), identifying
and addressing factors associated with efficient use of health-care services is a
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striking issue. In recent decades, scholars have described the patient empowerment
and health literacy (HL) of individuals as an important prerequisite for efficient
health service utilisation (Berkman et al., 2011; Palumbo, 2017). The aim of the
present study is to analyse the potentially moderating role that HL plays in the com-
mon age-related increase in health service utilisation, as measured by registered
doctor visits and medication costs in a sample of a general population aged between
18 and 80 years.

HL and health service utilisation
Based on an extensive literature review, Serensen et al. defined HL broadly as

people’s knowledge, motivation and competences to access, understand, appraise,
and apply health information in order to make judgments and take decisions in
everyday life concerning healthcare, disease prevention and health promotion to
maintain or improve quality of life during the life course. (Serensen et al., 2012: 3)

Sufficient HL is viewed as a prerequisite to health in that it enables individuals to
actively engage in self-care, navigate through complex health service systems,
acquire and process health-related information and make informed health-related
decisions (Paasche-Orlow and Wolf, 2007; Palumbo, 2017). HL is considered an
important factor regarding individual health behaviours as well as health out-
comes (Goto et al., 2019), while low HL has been found to be related to over-
utilisation and under-utilisation of health services (Haun et al, 2015; Goto
et al., 2019). Apart from positive effects on health, it is assumed that sufficient
HL is associated with a more efficient utilisation of health-care services, reduced
medicalisation and hence reduced health-related expenses. Previous studies have
confirmed the higher medical costs of individuals and more inefficient health ser-
vice utilisation (such as higher numbers of doctor visits and hospitalisation)
among those with limited HL (Baker et al, 1998; Howard et al, 2005; Cho
et al., 2008; Ishikawa and Yano, 2008; Eichler et al., 2009; Berkman et al,
2010, 2011; Haun et al., 2015; Vandenbosch et al., 2016; MacLeod et al., 2017;
Palumbo, 2017). Contrary to higher medication and curative health service util-
isation, less utilisation of preventive services like screenings and vaccination has
been found to be associated with low HL (Ishikawa and Yano, 2008; Berkman
et al., 2011; Vandenbosch et al., 2016). However, previous research has also pro-
duced inconsistent results regarding the association between HL and health-care
costs (Eichler et al., 2009; Berkman et al, 2011; MacLeod et al, 2017).
Vandenbosch et al. (2016), who analysed the association between HL and health
service utilisation based on registry data, found higher costs and odds for some
indicators of service utilisation associated with low HL (psychiatric consultation,
ambulance transports, psychiatric hospital stays, higher number of hospital days,
higher numbers of doctor visits), but lower medication costs for those with insuf-
ficient HL. Similarly, Berens et al. (2018) reported heterogeneous findings regard-
ing the association between HL and health service utilisation, and suggested that
part of this variation is due to different measures of HL and different sets of con-
sidered control variables.
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There are strong variations regarding the concepts and measurement strategies
of HL in previous research. Despite the broad theoretical definition of HL, most
of the research has focused on measures of functional HL, which predominately
focuses on basic cognitive skills of comprehension and numeracy (Berkman
et al, 2011; Serensen et al., 2013; Palumbo, 2017). Therefore, Palumbo (2017:
210) not only questioned the comparability of previous findings regarding the asso-
ciation between HL and health service utilisation, but also argued that results may
be biased ‘due to the disregard of the role played by both interactive and critical
health literacy skills’. According to Nutbeam (2008), interactive HL covers the social
skills and motivation necessary for successful interactions with health-care provi-
ders and critical HL is necessary for the appraisal of information and recommen-
dations provided by health-care providers or via media.

Measures of HL

Covering a broader spectrum of HL was the underlying idea when the HLS-EU-Q
inventory was developed (HLS-EU Consortium, 2012). The inventory intends to
cover a broader public health perspective of HL in the sense of empowerment,
also including components of critical and interactive HL (HLS-EU Consortium,
2012; Serensen et al., 2012). Therefore, it asks for respondents’ difficulty estimations
of various health-related tasks, covering the domains of health care, disease preven-
tion and health promotion. Contrary to frequently used measures of functional HL,
the HLS-EU-Q inventory focuses on subjective judgements regarding respondents’
ability to accomplish situational health-related demands (Serensen et al, 2015).
Using a Likert-type response scale (‘On a scale from very easy to very difficult,
how easy would you say it is to...”), the inventory covers subjective difficulty estima-
tions regarding tasks such as understanding what a doctor says, finding and under-
standing information for health prevention, or judging the reliability of health-related
information in the media. Responses to the 47 items of the long version (16 items of
the short version) are used to calculate an overall HL score.

Although it is acknowledged that the HLS-EU-Q covers a broader concept of lit-
eracy beyond simple cognitive abilities, some scholars have raised concerns regard-
ing the validity of the inventory (Bitzer, 2017; Steckelberg et al., 2017; Samerski,
2019). The main critique refers to possible misclassifications associated with sub-
jective HL scores. It is argued that, even for medical experts, some health-related
tasks included in the HLS-EU-Q, such as correct understanding of medical leaflets
or judgements regarding the benefits of early detection screenings are difficult to
manage. Empowered individuals with a high HL may rate these tasks as difficult,
because they are aware that they require intensive weighting of pros and cons,
although this will result in low HL scores. On the contrary, respondents who
judge these tasks as easy to accomplish (resulting in high HL scores) may do so
due to an overestimation of their own competences, habitualised compliance or
low reflectivity, combined with an underestimation of the difficulty of the task at
hand. Using the HLS-EU-Q to analyse differences in health-care service use in
Belgium, Vandenbosch et al. (2016) found associations between low HLS-EU-Q
scores and higher numbers of admissions to one-day clinics, home and psychiatrist
consultations, and ambulance transports. No associations were found concerning
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specialist consultation, consultations of general practitioners or emergency consul-
tations. The findings concerning medication use are inconsistent. For Germany,
Berens et al. (2018) found differences in the utilisation of curative health services,
where low HL measured by the HLS-EU-Q was associated with more frequent
usage. However, when controlling for socio-demographic and health-related fac-
tors, only small significant effects regarding visits to doctors and other health pro-
fessionals were confirmed.

In a mixed-method study, Gerich and Moosbrugger analysed the validity of the
HLS-EU-Q and concluded that some individuals scoring high on this inventory
may in fact be highly empowered as they have the ‘competences to access, under-
stand, appraise and apply health information in order to make informed
health-related decisions’ (Gerich and Moosbrugger, 2018: 257). In the same
study, however, some respondents scored high on the HLS-EU-Q measure even
though their empowerment and health-related competences are low. In these
cases, the high score for subjective HL contrarily mirrors high trust in physicians
and high external locus of control, which results in the optimistic expectation
that dealing with health problems is ‘easy’ as long as one trusts in medical experts.
To address this heterogeneity of HL scores, Gerich and Moosbrugger (2018) sug-
gested considering a HL typology by combining subjective HL scores with a meas-
ure of health-related knowledge. They found that individuals with high
health-related knowledge and high scores on subjective HL tend to be active, moti-
vated and critical patients who prefer interactive doctor—patient interactions over
traditional paternalistic role situations. By contrast, those individuals with high
scores on subjective HL but low health-related knowledge tend to prefer more trad-
itional passive roles in doctor-patient interactions, show higher external locus of
control, and high trust in the competence of the health-care system and its medical
experts. Moreover, individuals with this HL constellation reported less active
health-related coping styles, less willingness for self-medication but higher degrees
of compliance with physicians’ recommendations. Although high unconditional
trust and passive roles may be functional for the maintenance of health when per-
sonal health-related resources are low, the high subjective HL score of these indivi-
duals does not mirror the idea of empowered patients that actively make their own
informed judgements and health-related decisions.

Hence, with respect to health service utilisation, different outcomes depending
on the constellation of health-related knowledge and subjective HL could be
expected. Efficient health service use and reduced costs associated with high HL,
as described above, may be expected for empowered and reflective individuals cor-
responding with the constellation of high subjective HL, combined with sufficient
health-related knowledge. On the contrary, for individuals characterised by a con-
stellation of high subjective HL paired with low health-related knowledge different
outcomes are expected as a result of their more paternalistic role expectations, high
external locus of control and higher trust in the expertise of medical experts. More
precisely, it could be expected that individuals with this type of HL constellation
will consult physicians in cases of health complaints more frequently and that -
due to their preferred passive role and their higher preference for medication -
the outcomes of doctor-patient interactions will be less efficient. Hence, it is
expected that health service utilisation and medication costs are higher in the
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constellation of high subjective HL paired with low health-related knowledge.
Moreover, as people with this HL constellation have a higher focus on passive cura-
tive actions and less preference for active health promotion, a higher risk of exacer-
bation of health problems in later stages of life could be expected.

The role of age

The present study has a particular focus on age, which is predominantly grounded
on three factors.

First, there is reason to assume that age is a potential confounder for associations
between HL and service utilisation or health-care costs. There is ample evidence for
increasing disease burden in higher ages (mostly defined as 65 years or older),
which means that health service utilisation will increase with age (Nie et al,
2010). Moreover, associations between age and HL have to be assumed (Vogt
et al., 2019), even though previous research is inconclusive in this respect; whereas
some studies have found that HL increases with age, others have reported the
opposite (Tiller et al, 2015). Tiller et al. (2015) pointed out that HL may be
expected to decrease with higher age due to decreasing cognitive capacity, which
could mainly be argued with respect to functional HL. However, increasing HL
with higher age could be assumed given that older people are more concerned
with health issues due their higher disease burden. Hence, higher health-related
knowledge will be acquired as a consequence.

Kobayashi et al. (2016) argue that there is evidence for age-related declines of
fluid cognitive abilities (e.g working memory, reasoning, problem solving), but
that crystallised abilities (e.g. generalised knowledge, vocabularies) are likewise
stable across the age-span. On the basis of their meta-analysis, they found some evi-
dence for their hypothesis that the age-related decline in HL depends on the type of
HL assessments used. Whereas stronger age-related declines in HL are confirmed
for functional HL tests that rely strongly on abilities regarding numeracy or prob-
lem solving (fluid cognitive abilities), functional HL remains more stable for assess-
ments that rely on medical vocabulary (crystallised abilities).

A second reason for the special consideration of age is that elderly people
(65 years or older) account for the largest proportion of health-care service utilisation
(Nie et al., 2010). Together with demographic changes and epidemiological transi-
tions to chronic diseases in Western countries, health-care utilisation of elderly peo-
ple is a major concern (Parker et al., 2003; MacLeod et al., 2017; Palumbo, 2017). As
Nie et al. (2010) pointed out, age is not only associated with increased health-care
utilisation, but also with an increase in the variance of health-care utilisation. HL
may be one of the relevant factors to explain this higher variance in health-care util-
isation among elderly people. The higher prevalence of chronic diseases in later life is
associated with higher requirements regarding navigation through the health system,
dealing with health-related decisions and the management of more complex therap-
ies (Vogt et al., 2019). Therefore, as HL is a prerequisite for successful coping with
these demands, it is expected that the significance of sufficient HL for efficient health
service utilisation and self-management increases with age (Haun et al, 2015).

Third, although low HL was found to be associated with worse health outcomes,
this association is expected to increase with higher age due to cumulative effects.
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More precisely, low HL was found to be associated with reduced motivation for and
practice of health-promoting behaviour, less symptom attention (Taib et al., 2011;
Reisi et al., 2014; Yang et al., 2017; Fleary et al., 2018), as well as poorer medication
adherence and less health service utilisation regarding disease prevention or health
promotion (Berkman et al., 2010; Vandenbosch et al., 2016; Palumbo, 2017; Berens
et al., 2018). Hence, although low HL can be expected to be associated with a higher
number of risk factors for worse health outcomes, manifest consequences are likely
to be observed in later stages of the lifecourse due to the time-lagged effects of these
risk factors. Moreover, as insufficient HL is expected to negatively affect health
states in later years, and low HL is associated with less-efficient use of health ser-
vices to cope with these increased health-related demands, a ‘spiralling’ effect of
insufficient HL in later years with respect to health service utilisation and medica-
tion costs could be expected (Palumbo, 2017).

Taken together, heterogeneity regarding the association between HL and health
service utilisation depending on individuals’ age could be expected. Health service
utilisation of younger individuals with insufficient HL may be low due to lower
motivation for health promotion and less attention to self-care. However, health ser-
vice demands may increase disproportionately in older age due to cumulative health
effects and insufficient health service utilisation. Consequently, an interaction effect
between age and HL with respect to health service utilisation is expected.

Research questions

The aim of our research is to analyse the association between HL types and health
service utilisation. Moreover, the research is based on the general presumption that
health service utilisation increases with higher age of individuals due to higher dis-
ease burden and increasing prevalence of chronic conditions in later stages of life,
leading to the following hypothesis:

» Hypothesis 1: Health service utilisation (number of doctor visits and costs for
medication) increases with higher age.

However, as previous research has found higher variance of health service utilisa-
tion of elderly people compared to younger people, we assume that part of this vari-
ance is explained by different constellations of HL. It is expected that individuals
with high subjective HL and high health-related knowledge have higher skills
necessary for efficient health service utilisation, as well as higher competence for
self-help regarding health complaints. On the other hand, individuals with high
subjective HL paired with low health-related knowledge are expected to have low
competences for self-help and be more dependent on medical experts combined
with high trust in the medical system. Consequently, the common increase in
health service utilisation with higher age is expected to differ with respect to
these two types of HL; this leads to Hypothesis 2, which includes an interaction
effect between age and HL type:

o Hypothesis 2: The extent of age-related increase in health service utilisation
depends on the HL type, such that-compared to individuals with high

https://doi.org/10.1017/S0144686X20001609 Published online by Cambridge University Press


https://doi.org/10.1017/S0144686X20001609

1544 ] Gerich et al.

subjective HL paired with high health-related knowledge - a higher increase is
observed for individuals with the constellation of high subjective HL and low
health-related knowledge.

Method
Participants and procedure

The data for this study were gathered between January and February 2017 through
a mailed questionnaire that was sent to a random sample of 3,500 individuals
drawn from the register of the Upper Austrian sickness fund, which provides the
mandatory health insurance for about 75 per cent of the 1.5 million inhabitants
of the province of Upper Austria. Five hundred and ninety respondents aged
between 18 and 80 years with valid questionnaire information who gave their con-
sent for their responses to be matched with registered data on health service use
were used for the analyses. For each respondent, information on health service util-
isation (number of doctor visits and costs for medication) was taken from the regis-
tered records. Compared to the target population, females (56.8% versus 51.9% in
the target population) and older persons (58.8% are older than 50, compared to
40.3% overall) are overrepresented in the sample population. To control whether
our results are affected by this sample bias, all analyses were replicated with post-
stratifications according to the combined distribution of age and gender. Some
minor differences between weighted and unweighted analyses were observed.
Differences regarding the significance of the estimated parameters are indicated
in the text.

Measures

The HL typology was computed as described in Gerich and Moosbrugger (2018).
For this purpose, subjective HL was measured with the 16-item short version of the
HLS-EU-Q (e.g. ‘On a scale from very easy to very difficult, how easy would you say
it is to: find information on treatments of illnesses that concern you?’) (Serensen
et al., 2013, 2015). The mean score across the 16 items ranging from 1 (low HL)
to 4 (high HL) was computed as the measure for subjective HL (mean = 2.91, stand-
ard deviation (SD) = 0.44). Items for the health-related knowledge scale were taken
from Gerich and Moosbrugger (2018). Due to limited space in the questionnaire,
only five out of 13 items were used. These items consist of statements for which
respondents were asked to indicate whether they believe they are ‘true’, ‘false’ or
whether they ‘don’t know’ if they are true or false. The items were (a) ‘the term
Hepatitis labels an inflammation of the heart muscle’, (b) ‘a medical specialist
for diseases of the heart is referred to as a cardiologist’, (c) ‘only children may suffer
from whooping cough’, (d) ‘antibiotics reduce disease duration of severe colds’, and
(e) ‘more people in Austria die from coronary heart disease than from malignant
tumours (cancer) annually’. The number of correct answers was used to compute
a measure for health-related knowledge. The average number of correct answers
given by the participants was 3.4 (SD=1.26). To construct the HL typology,
both measures were dichotomised at the median of the distribution (which was 4
for knowledge and 3 for the subjective HL) to achieve a sufficient sample size of
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the resulting sub-groups. Subsequently, a HL typology was constructed from the
two measures (see Table 1):

o Respondents with high subjective HL and high health-related knowledge are
denoted as HL Type 4.

o Those with low subjective HL and low health-related knowledge are denoted
as HL Type 1.

o Respondents with high subjective HL but low health-related knowledge are
denoted as HL Type 3.

» Those with low subjective HL but high health-related knowledge are denoted
as HL Type 2.

Because subjective HL and health-related knowledge are only weakly correlated
(r=0.07; p>0.05), a well-balanced distribution of the four HL types is observed,
which is in accordance with previous results (Gerich and Moosbrugger, 2018).

Median splits have been criticised by some scholars to produce biased results due
to increasing Type I and Type II errors in statistical analyses. However, as shown
by Iacobucci et al. (20154, 2015b), median splits do not affect the robustness of
analyses, when both variables are uncorrelated and sample size is not too small.
As both preconditions hold for the present study, the use of a median split in
constructing our HL typology is acceptable.

Questionnaire responses were matched with data about health service utilisation
taken from patient records of the Upper Austrian sickness fund. The data cover
respondents’ health service utilisation over the past year.

The number of doctor visits is the registered number of respondents’ consulta-
tions with general practitioners within the past year. Medication costs are the total
costs of prescribed medications for each individual within the past year gathered
from registered data. These medications include filled and dispensed prescriptions
from general and specialist physicians as well as those from hospitals, but exclude
drugs directly given to patients in emergency departments.

To avoid bias due to extreme values, 2 per cent of respondents with the highest
registered medication costs and number of doctor visits based on the cumulative
distribution were excluded from the analyses.

The focus of our research is on aspects of health service utilisation rather than
specific health outcomes associated with HL. Nevertheless, as it is expected that
health service utilisation is predominately dependent on individuals’ health, which
is again expected to be related to HL, subjective estimation of health status is con-
sidered as a control variable with which to analyse differences in health-care utilisa-
tion dependent on HL types. Subjective self-rated health was measured with a
single-item question where respondents rate their health condition on a scale ran-
ging from 0 (worst imaginable health) to 10 (best imaginable health) (Niibling
et al., 2005).

Similarly, HL, health status and health service utilisation are known to be
dependent on individuals’ socio-economic status and gender (Nie et al., 2010;
Bahler et al., 2015; Haun et al., 2015; Palumbo, 2017; Berens et al., 2018; Vogt
et al., 2019). Therefore, gender and self-rated socio-economic status are considered
as additional control variables.
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Table 1. Health literacy (HL) typology

Low health-related knowledge High health-related knowledge
Low subjective HL: HL Type 1 HL Type 2
% 26.4 28.0
N 156 165
High subjective HL: HL Type 3 HL Type 4
% 19.5 26.1
N 115 154

Notes: Sizes of sub-groups defined by the combination of the level of subjective HL and health-related knowledge. Low
scores are defined as values below the median, high scores are defined as values greater or equal to the median.

Subjective socio-economic status was measured with the German version of the
McArthur Scale (Adler et al., 2000; Hoebel et al., 2015), for which high consistence
with objective measures of social status, as well as health-related construct validity,
has been confirmed. The measure consists of a drawn ‘ladder’ with ten steps repre-
senting respondents’ subjective positions in society. The highest step (10) corre-
sponds to those people ‘who have the most money, most education and best
jobs’. The lowest step (1) represents the people with the ‘least money, least educa-
tion and worst jobs or no jobs’.

Statistical analysis

Analysis of variance and ’-tests were used to analyse the differences between the
four HL types. For the multivariate analyses, two-part hurdle models using general-
ised linear models were performed. Because the numbers of doctor visits represents
count data resulting in heavily skewed distributions and a large proportion of
respondents with values of zero (i.e. ‘non-users’), the application of ordinary
least square (OLS) regressions is not appropriate (Mihaylova et al, 2011).
Instead, regression models appropriate for count data, such as Poisson or negative
binomial models, can be considered. Due to over-dispersion — the variance of the
number of doctor visits is clearly larger compared to the mean - a negative bino-
mial model was used instead of the Poisson model. Moreover, due to the large pro-
portion of respondents without doctor visits (19.2%), a two-part (hurdle) model
was calculated in which the users and non-users are analysed with separate models.
Hence, for the first part of the hurdle model, a binary logistic regression model is
used to analyse the association between the considered predictors and health ser-
vice use (i.e. the number of doctor visits > 0 versus 0). A negative binomial
model with logarithmic link function for the number of doctor visits within the
group of users (doctor visits > 0) is performed with respect to part two of the
model (Diehr et al., 1999; Mihaylova et al., 2011).

Similarly, OLS regressions are not appropriate for the analysis of medication
costs because these distributions are also typically skewed, which means that hetero-
skedasticity, non-normal residuals and non-linear relationships could be expected
(Barber and Thompson, 2004). In addition, similar to health-care utilisation
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data, a larger proportion of individuals with zero cost values must be considered
(29.1% in our sample). Therefore, a two-part model is also used for the analysis
of medication costs. Again, a logistic regression model is used for the first part
(i.e. cost > 0 versus 0). A Gamma model with a log-link function is used for the
costs in the second part of the model (for all costs > 0) (Diehr et al, 1999;
Barber and Thompson, 2004; Mihaylova et al., 2011). Robust standard errors are
computed for both generalised linear models in order to correct for heteroskedas-
ticity due to moderate deviations from model assumptions (Barber and Thompson,
2004).

To test the assumed interaction effects between age and HL type, interaction
terms are introduced to the regression models by multiplying z-standardised age
with the non-redundant dummies.

Results

Table 2 provides descriptive variable information for the total sample and each of
the four HL types.

As expected, self-rated socio-economic status and subjective health ratings differ
significantly by HL type. Individuals classified as HL Type 4 report the highest
social status as well as the best subjective health status. Also as expected, there is
a significant variation in the number of doctor visits with respect to HL type
with the highest number of doctor visits observed for HL Type 3. No overall signifi-
cant differences with respect to HL type are observed for age, sex and medical costs.

The results of the bivariate and multivariate analyses with respect to doctor visits
are shown in Table 3.

With respect to the zero-order correlations, the number of doctor visits increases
with higher age, worse subjective health status and lower subjective socio-economic
status. Moreover, compared to all other types, for individuals classified as HL Type
3, a higher number of doctor visits can be observed. However, compared to all other
types, a lower number of doctor visits is observed for individuals classified as HL
Type 4 (not significant in analyses weighted by age and sex).

Turning to the multivariate analysis, the first part of the hurdle model shows
only a significant effect for subjective socio-economic status. According to this
result, a lower odds value for doctor visits over the past year is estimated for indi-
viduals with higher subjective socio-economic status adjusted for all other variables.
In the model weighted by age and sex, an additional significant effect of subjective
health is observed with lower odds for doctor visits for those with better health.

In the second part of the model it is confirmed that the number of doctor visits
increases with higher age, worse subjective health and being classified as HL Type 3
compared to HL Type 4. Moreover, a positive significant interaction effect between
age and HL Type 3 is confirmed, which is illustrated in the interaction plot in
Figure 1.

The plot shows a significant stronger age-related increase in the number of doc-
tor visits in individuals classified as HL Type 3 compared to those classified as HL
Type 4. Moreover, due to the significant main (average) effect of HL Type 3, the
number of doctor visits is higher for HL Type 3 independent of age, except for
very young ages.
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Table 2. Descriptive variable information for the total sample and for the four sub-samples according to health literacy (HL) typology

Total sample HL Type 1 HL Type 2 HL Type 3 HL Type 4

Mean (SD) or % N Mean (SD) or % N Mean (SD) or % N Mean (SD) or % N Mean (SD) or % N pt
Number of doctor 6.52 (7.12) 579 6.75 (6.78) 150 5.81 (6.61) 165 8.94 (9.45) 112 5.27 (5.41) 152 <0.001
visits per year
Medication costs 176.86 (353.64) 581 225.60 (401.62) 155 165.86 (380.35) 163 190.12 (310.11) 114 128.07 (292.12) 149 0.107
(€ per year)
Age 52.02 (15.93) 590 52.04 (16.50) 156 51.90 (15.05) 165 52.61 (17.65) 115 51.70 (15.02) 154  0.973
Self-rated health? 7.07 (2.06) 590 6.60 (2.07) 156 7.01 (2.09) 165 6.98 (2.06) 115 7.69 (1.89) 154  <0.001
Self-rated 5.69 (1.60) 590 5.31 (1.49) 156 5.60 (1.52) 165 5.37 (1.68) 115 6.39 (1.53) 154  <0.001
socio-economic
status®
Sex (% female) 56.8 590 55.1 156 57.6 165 49.6 115 48.4 154 0.167

Notes: SD: standard deviation. 1. The p-value for the differences between HL types is based on the x*-test (regarding sex) and analysis of variance (other variables). 2. Scale ranging from 0 (worst
imaginable health) to 10 (best imaginable health). 3. Scale ranging from 1 (least money, least education and worst jobs or no jobs) to 10 (most money, most education and best jobs).
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Table 3. Correlation and regression coefficients predicting number of doctor visits

Logistic regression (visits versus no visits)

Negative binomial model
number of doctor visits (>0)

Zero-order correlation (p) B (SE) OR p B (SE) p
Intercept 1.78 (0.43) 5.92 <0.001 2.02 (0.14) <0.001
Age 0.35 (<0.001***) 0.10 (0.20) 1.10 0.629 0.19 (0.06) 0.002**
Self-rated health —0.25 (<0.001***) —0.21 (0.14) 0.82 0.137 —0.09 (0.04) 0.029*
Sex (female) —0.06 (0.180) —0.24 (0.23) 0.78 0.282 —0.02 (0.07) 0.754
Self-rated socio-economic status —0.19 (<0.001***) —0.33 (0.13) 0.72 0.009** —0.05 (0.04) 0.194
HL Type 1 0.02 (0.637) 0.38 (0.33) 1.47 0.238 —0.02 (0.10) 0.860
HL Type 2 —0.06 (0.130) 0.06 (0.29) 1.06 0.834 —0.08 (0.11) 0.480
HL Type 3 0.17 (<0.001***) 0.29 (0.34) 1.34 0.397 0.23 (0.11) 0.035*
HL Type 4 —0.10 (0.012%) Reference Reference
HL Type 1x Age 0.14 (0.30) 1.15 0.648 0.09 (0.09) 0.304
HL Type 2 x Age 0.04 (0.29) 1.05 0.880 0.07 (0.10) 0.491
HL Type 3 x Age 0.13 (0.31) 1.14 0.667 0.21 (0.11) 0.047*
N 579 579 468

Notes: Age, self-rated health and self-rated socio-economic status are z-standardised. B (SE): unstandardised regression coefficient (standard error). OR: odds ratio. HL: health literacy.
Significance levels: * p<0.05, ** p<0.01, *** p<0.001.
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Figure 1. Predicted number of doctor visits per year by age and health literacy type.

To summarise, the results show that individuals classified as HL Type 3 have a
significantly higher mean number of doctor visits than HL Type 4, independently of
their age, subjective socio-economic status, subjective health and sex. Moreover, the
results show that the number of doctor visits of individuals classified as HL Type 3
increases to a significantly stronger degree with higher age compared to those clas-
sified as HL Type 4.

Hence, in accordance with Hypothesis 1, the number of doctor visits increases
with age; and, in accordance with H2, a stronger age-related increase in the number
of doctor visits is confirmed for HL Type 3 compared to HL Type 4. Therefore,
both hypotheses are confirmed with respect to the number of doctor visits.

Table 4 shows the results of the analyses regarding medication costs.

Similar to the number of doctor visits, bivariate correlations show that medica-
tion costs increase with age, worse self-rated health and lower subjective socio-
economic status. In addition, somewhat lower medication costs are observed for
females than for males (not significant in analyses weighted by age and sex).
With respect to the HL types, only a small significant difference is observed as
medication costs of individuals classified as HL Type 1 are slightly higher compared
to the others (not significant in analyses weighted by age and sex).

Turning to the multivariate results, the first part of the hurdle model shows that
the odds of registered costs for medication in the past year increases as age increases
(not significant in analyses weighted by age and sex) and as subjective health
worsens.

Similarly, the second part of the model (predicting the amount of medication
costs of those with registered costs) shows increasing costs with higher age and
worse subjective health. Also, controlling for the other variables, the predicted
costs are lower for females than for males. No main (average) effects of HL types
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Table 4. Correlation and regression coefficients predicting medication costs

Gamma model for medication

Logistic regression (costs versus no costs) costs (>0)

Zero-order correlation (p) B (SE) OR p B (SE) P
Intercept 1.12 (0.38) 3.06 0.004 5.59 (0.19) <0.001
Age 0.34 (<0.001***) 0.43 (0.20) 1.54 0.032* 0.39 (0.10) <0.001***
Self-rated health —0.34 (<0.001***) —0.38 (0.12) 0.69 0.002** —0.34 (0.06) <0.001***
Sex (female) —0.13 (0.002**) 0.01 (0.20) 1.01 0.977 —0.32 (0.10) 0.002**
Self-rated socio-economic status —0.11 (0.007**) —0.13 (0.11) 0.88 0.254 0.06 (0.05) 0.287
HL Type 1 0.08 (0.045*) —0.21 (0.28) 0.81 0.445 0.25 (0.15) 0.085
HL Type 2 —0.02 (0.640) —0.25 (0.27) 0.78 0.362 0.08 (0.14) 0.591
HL Type 3 0.02 (0.656) 0.15 (0.32) 1.16 0.641 —0.08 (0.16) 0.626
HL Type 4 —0.08 (0.051) Reference Reference
HL Type 1x Age —0.12 (0.27) 0.88 0.644 0.14 (0.14) 0.313
HL Type 2 x Age 0.20 (0.29) 1.22 0.492 0.09 (0.15) 0.575
HL Type 3 x Age 0.02 (0.29) 1.02 0.953 0.29 (0.14) 0.037*
N 581 581 412

Notes: Age, self-rated health and self-rated socio-economic status are z-standardised. B (SE): unstandardised regression coefficient (standard error). OR: odds ratio. HL: health literacy.

Significance levels: * p<0.05, ** p<0.01, *** p<0.001.
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are observed. Again, however, a significant interaction effect between age and HL
Type 3 is confirmed, which is plotted in Figure 2.

Whereas there are only small differences in medication costs with respect to HL
types in younger people (that is, below the sample mean of 52 years), the costs are
more diverse for higher regions of individuals’ age (above the sample mean of 52
years). In particular, the slope of the association between age and medication
costs is steeper for individuals classified as HL Type 3 than it is for others. It is not-
able that predicted medication costs for individuals classified as HL Type 3 are
somewhat lower than those predicted for HL Type 4 in younger age, but will be
higher with increasing age.

Therefore, again, both hypotheses are confirmed with respect to medication
costs.

Discussion

The aim of the presented research was to analyse the association between HL and
the common increase of health service utilisation (number of doctor visits and
medication costs) in later stages of life, as measured by registered data of health ser-
vice utilisation. Against the background of some inconsistencies shown in previous
research, a two-dimensional approach of HL, including the components of subject-
ive HL and health-related knowledge, was employed (Gerich and Moosbrugger,
2018). It was expected that the common increase in health service utilisation will
be smallest for individuals with high subjective HL, accompanied by high
health-related knowledge (HL Type 4). On the contrary, it was expected that the
common increase would be highest for individuals with high subjective HL, accom-
panied by low health-related knowledge (HL Type 3).

The results confirm our hypotheses with respect to both considered measures of
health service utilisation. First, it is confirmed that the number of doctor visits and
medication costs increase with higher age. Second, a significant interaction effect
between HL type and age is confirmed for both measures of health service utilisa-
tion. As shown in Figures 1 and 2, the common age-related increase in health ser-
vice utilisation is highest for individuals classified as HL Type 3 and lowest for
individuals classified as HL Type 4.

Previous research (Gerich and Moosbrugger, 2018) found that the ideal of highly
competent and empowered individuals is most likely identified by HL Type 4 (that is,
individuals with a combination of high subjective HL and high health-related knowl-
edge). On the contrary, they found that the high subjective HL of individuals classi-
fied as HL Type 3 (that is, individuals with a combination of high subjective HL but
low health-related knowledge) is more likely to be grounded in a higher uncondi-
tional trust in the health-care system and a higher degree of external health-related
control. Moreover, they found higher preferences for paternalistic role expectations
of doctor—patient interactions, lower willingness for self-medication and less active
health-related coping styles for individuals classified as HL Type 3 than for those clas-
sified as HL Type 4. Hence, in line with these previous results, the results of the pre-
sent paper suggest that individuals classified as HL Type 3 -despite their high
subjective HL - rely more strongly on professional expertise when faced with health
complaints, resulting in a stronger increase in doctor visits with increasing
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Figure 2. Predicted medication costs (€ per year) by age and health literacy type.

vulnerability in higher ages. Their higher increase in medication costs may also reflect
their higher tendency to accept physicians’ prescriptions passively. Frisch et al. (2012)
point out that high trust in physicians may even prevent individuals with high abil-
ities from active involvement and information seeking. On the other hand, due to
their higher trust in medical therapies, it could also be that these types of patients
more actively request medications instead of alternative therapies or strategies regard-
ing the adaption of their health-related lifestyles. Similarly, Eichler et al. (2009) con-
cluded from their systematic review that the impact of improved HL on health service
utilisation remains unclear, and they suggested two possible scenarios. On one hand,
higher HL may lead to reduced health-care utilisation because individuals are enabled
to select available options critically and to make health-promoting decisions in their
daily lives. On the other hand, improved HL may be associated with greater demands
for health-care services, because individuals ‘who gain improved skills to retrieve
updated health information might behave like uncritical “health care consumers™
(Eichler et al., 2009: 321). In the light of our presented results, both scenarios may
be true, depending on the definition and measurement of HL. Whereas the first scen-
ario seems to be more likely for health-literate individuals of HL Type 4 in our study,
the second scenario may be more likely for health-literate individuals of HL Type 3.

Also, Gerich and Moosbrugger (2018) found that the optimistic view of indivi-
duals classified as HL Type 3 regarding the difficulty of health-related tasks is often
grounded in a low experience with health complaints and their low concerns about
health-related issues. Hence, it is likely that this lower attention and reflection con-
cerning their health state results in a lower frequency of doctor visits in younger
ages. On the contrary, with increasing manifest symptoms and chronic diseases
associated with higher ages, these individuals are more likely to consult physicians
due to their lower engagement and expertise for self-medication. This would
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correspond to our results, which show - especially for the older group (i.e. those
above the sample mean age of 52 years) — higher numbers of doctor visits and
higher medication costs of individuals classified as HL Type 3 compared to HL
Type 4, but a slightly reversed association for the younger age groups. The lower
frequencies of health-care utilisation of younger compared to older HL Type 3 indi-
viduals than for those classified as HL Type 4 may also reflect possible effects of
exacerbation of health conditions in higher ages due to lower attention to health
issues in younger ages.

Moreover, although our results show a main (average) effect of HL type on doc-
tor visits, a main conclusion is that the effect of HL depends on age. Therefore, it is
recommended that future research not only considers the multi-dimensionality of
HL, but also age-specific associations with outcome variables. Our results confirm
previous research showing that the well-known age-related increase of health-care
utilisation is also accompanied by an increase in variance in higher ages. Because
part of this variance is explained by HL, it seems appropriate to concentrate on
health promotion measures that focus on HL by addressing health education,
empowerment of individuals but also the development of health-literate organisa-
tions (Gugglberger, 2019) in order to reduce the financial pressure and to improve
the performance of health-care systems in light of the epidemiological transition
and ageing of populations.

Although it was not a focus of our research, results showed lower medication costs
for women compared to men. This result seems surprising, as past research typically
found a higher prevalence for medication prescriptions in females compared to males
(Roe et al., 2002; Lehnert et al, 2011). However, in line with our results reversed
(Orlando et al., 2020) or no statistical differences (Fernandez-Liz et al., 2008) between
medication costs and gender were found. Orlando et al. (2020) explained the higher
medication costs of males compared to females by the longer duration of treatments
and the higher prevalence of diabetes in men compared to women.

Given our results, it can be concluded that single-score measures of HL are not
likely to uncover fully the complexity of the mechanisms behind the effects of HL
on health-related outcomes and health service utilisation. Therefore, correlational
population studies that rely primarily on single-score measures of HL may under-
estimate the total effects of HL on health-related outcome variables and health ser-
vice utilisation. Also, single measures of HL that blank out the multi-dimensionality
of the construct and relevant boundary conditions such as age may not be suitable
to guide interventions effectively. With respect to the patient-physician interaction,
for example, additional efforts aimed at empowering patients, fostering their under-
standing of factors affecting their health or encouraging them to take up a more
active role in the management of health may be suitable for individuals with
high knowledge and high resourcesfor self-management; this is likely to be the
case for patients classified as HL Type 4 in our study. On the other hand, such strat-
egies may disappoint the expectations of other types of patients with a higher
demand for medication and professional instructions, as can be expected for
patients classified as HL Type 3 in our study. Hence, such interventions may be
less effective for such persons, and additional flanking measures such as ‘facilitation
strategies’ (McCormack et al., 2017) would be necessary in order for such groups to
be effective.
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Moreover, as limited HL is a function of individual abilities, social contexts (e.g.
social support and cohesion) and task difficulty (e.g. barriers embedded in the
health-care process), widely claimed interventions regarding the establishment of
health-literate organisations, such as the use of easy language for instructions or
navigational support, are clearly important to reduce the demands of health-related
tasks (Ishikawa and Yano, 2008; Farmanova et al., 2018). However, most of these
strategies are primarily designed to address the needs of individuals with both
low knowledge and low personal resources, e.g. individuals of HL Type 1 in our
study. Therefore, additional strategies to address the various needs of other groups
should be taken into account as well. Although our study provides initial insights
into the heterogeneity of demands associated with different dimensions of HL,
deeper insights are necessary in order to uncover the specific demands of different
HL groups in more detail and, thus, guide possible tailored intervention strategies.
Future research and development of interventions, for example, could be guided by
strategies, as suggested by Beauchamp et al. (2015, 2017), who based their design of
tailored organisation-based interventions on profiles identified with the help of a
cluster analysis that was based on the scores of a multi-dimensional HL inventory.
Hypothetical narrative case descriptions (which those authors called ‘vignettes’) for
each identified cluster were used to develop tailored organisation-based interven-
tions in the context of workshops including multi-professional teams.

Our results suggest that individuals categorised as HL Type 3 may have a higher
risk of over-medicalisation with increasing age. Jansen et al. (2016) conclude that
patients as well as physicians tend to overestimate the benefits of medication and
that doctor-patient interactions that follow the ideal of a shared decision model
can help to favour the choice of conservative therapeutic options where appropriate.
However, as Belcher et al. (2006) confirmed, not all patients have a preference for
involvement and therefore they conclude that physicians need to ask patients dir-
ectly regarding their preferred degree of involvement. Nevertheless, even in cases
where patients prefer not to be involved, Belcher et al. (2006) recommend that phy-
sicians explore further the reasons for this preference to uncover possible barriers
for shared decision interactions. This may, however, conflict with time restrictions
of doctor—patient interactions, and physicians may find it ‘easier to write the pre-
scription than it is to take a lot of time talking about behavioural modification’
(Moloney, 2017: 344). Besides aspects of patient involvement, and especially for
patients with low preference for involvement (which can be expected for patients
classified as HL Type 3 in our study), physicians play a crucial role in the preven-
tion of over-medication because their recommendations strongly influence patients’
decisions between medication and possible alternative strategies (Reeve et al., 2017).

As with all research, a number of limitations have to be considered regarding our
presented results. First, our analyses are based on cross-sectional data, which means
that questions regarding the causality between HL and health service utilisation
cannot be answered. Especially, it cannot be ruled out that certain patterns of
health-care utilisation affect a change in the subjective judgement of HL.
Although it would be possible to match our questionnaire data with prospective
registered data on health-care utilisation, we do not have respondents’ consent to
do this. Moreover, although part of our interpretation is based on the assumption
that specific types of HL are associated with different trajectories of health-care
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utilisation during the lifecourse, this cannot be examined based on our cross-
sectional data. Additional longitudinal data would be necessary in order to analyse
the individual dynamic of HL and health service utilisation in this respect.

Our study only considered two indicators for health service utilisation: doctor
visits and medication costs. MacLeod et al. (2017), for example, pointed out that
individuals with low literacy levels tend to bypass less costly services and therefore
show higher rates of emergency room visits in reaction to health problems and use
fewer preventive services. This would suggest a call for including a broader range of
health service utilisation, but also for collecting additional data regarding indivi-
duals’ rationale behind their health service utilisation. Also, future research may
provide deeper insights by differentiating between preventive (such as screenings)
and curative health-care utilisation.

Although we elaborated on specific hypotheses with respect to the number of
visits of general practitioners, future research may also consider other measures
of health-care utilisation such as visits of special physicians and hospital admis-
sions. However, contrary to consultations of a general practitioner, the consult-
ation of special physicians and hospital admission is often based on the referral
of general practitioners, and therefore hypotheses regarding the utilisation of
these health services are less clear. Individuals with higher HL and higher
health-related knowledge, for example, may more often directly consult special-
ist physicians, whereas consultations with special physicians of those with lim-
ited HL or limited health-related knowledge may predominately be grounded
in referrals of their general practitioner. Therefore, despite such differences,
individuals with different HL types may not differ with respect to the number
of visits of special physicians.

Finally, the effects of HL on service utilisation may also be dependent on features
of the health-care system and individuals’ insurance status (Levine et al., 2018; Goto
et al., 2019). The Austrian health-care system is based on a Bismarck system of social
insurance and characterised by universal coverage and mostly free provider choice,
which may promote the over-utilisation of health-care services (Pichlhdfer and
Maier, 2015). Therefore, the effects of HL on health-care service utilisation may be
different in Austria than in other countries with other health systems.

Conclusion

Despite the limitations mentioned above, our research reveals that high subjective
HL may be associated with a stronger increase in doctor visits and medication
costs in later stages of life. Together with the previously reported results of
Gerich and Moosbrugger (2018), our results suggest that in some groups high
subjective HL may be grounded in overly relying on medical experts and high
trust in the effectiveness of medication, associated with a strong external locus
of control and more traditional role expectations concerning doctor-patient
interaction, which is not in accordance with the idea of highly empowered
patients. Although we believe that the HL typology employed in our study has
proven to be a fruitful way of uncovering part of the complexity and heterogeneity
of the relationship between HL and health service use, other measurement strat-
egies may still be considered to include the multi-dimensional nature of HL.
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Therefore, it is recommended that future research further should develop and
optimise inventories for HL beyond simple single-score measures to account
for the complexity of the phenomenon. Moreover, prospective studies are needed
to examine further the dynamic of HL and outcome relationships across different
stages of the lifecourse.
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