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ABSTRACT

Background Most of the existing studies
demonstrating the relationships between health literacy
and health service use have been conducted outside
Europe and cannot be generalised to European
healthcare systems. Moreover, the majority of studies
measure healthcare use via self-reports. This study
investigated whether health literacy is related to the use
of health services measured objectively via patient
records in a European country.

Methods 9617 members of a Belgian health insurance
fund (59% females, ages 1888 years, mean age

55.8 years) completed an online questionnaire including
the 16-item European Health Literacy Survey
Questionnaire (HLS-EU-Q) and agreed to have their
responses linked to the insurance fund's health service
use records. A two-part model approach was used to
assess the association between health literacy and the
use of healthcare services and the costs related,
adjusting for personal and behavioural characteristics.
Results Low health literacy is associated with more
admissions to 1-day clinics, general practitioner (GP)
home consultations, psychiatrist consultations and
ambulance transports, and with longer stays in general
hospitals. Associations with psychiatric hospitalisations
and specialist consultations are also found but are not
significant when correction for multiple comparisons is
applied. In contrast, health literacy is not significantly
related to the number of GP consultations, admissions to
1-day surgical clinics or emergency consultations. The
relationship between health literacy and medication use
is inconsistent.

Conclusion The results partly confirm that low health
literacy is associated with greater use of healthcare
services, and especially of more specialised services.
Improving the health literacy of the population can be an
effective strategy to promote a more (cost)-effective use
of the healthcare services and thus contribute to
population health.

Health literacy is increasingly recognised as a
concept of critical importance for public health.
Introduced in the 1970s," it refers to a person’s
knowledge, motivation and competences to access,
understand, appraise and apply health information
in order to make judgements and take decisions
concerning health. In modern society, these compe-
tences are necessary, as the healthcare systems
become more complex and people often have to
make decisions with regard to diseases, prevention
and health promotion.> * As such, health literacy is
considered a major determinant of a person’s
health and a factor that contributes to health
inequalities.* ° However, attaining a sufficient level

of health literacy is not just a problem of a small
minority, as the proportion of individuals with low
health literacy in the general population is consider-
able. Population data from the USA indicated that
nearly half of the American adult population may
have difficulties acting on health information.® In
Europe, the European Health Literacy Survey
revealed that 12% of the Europeans have inad-
equate, and 35% limited, health literacy.” A recent
study in Belgium showed similar results, with
around 40% of the Belgians having limited or
insufficient health literacy.®

The importance of health literacy for public
health is supported by a growing number of studies
indicating that people with low health literacy are
more likely to have poorer health status and higher
mortality rates.””'! These effects of low health lit-
eracy on health outcomes are indirect, and involve
intermediate factors such as self-care, health-risk
behaviours, participation in preventive services and
treatment adherence.'> '3 Indeed, several studies
have shown that individuals with low health liter-
acy are less likely to participate in cancer screening
or other preventive services, and more likely to
show health damaging behaviours such as smoking,
regular drinking and lack of physical exercise, as
well as poorer medication adherence and self-care
management.” '#2° They are also reported to
make greater use of healthcare services (eg, more
consultations, hospitalisations and emergency care
use).? 21 22

However, most existing studies demonstrating
the relationship between health literacy and the use
of healthcare services have been carried out in the
USA or Asia. As such, these findings may not be
generalised to European countries, which have dif-
ferent healthcare systems. In Belgium, for instance,
all citizens must pay mandatory social security con-
tributions' and register with a health insurance
fund® (mutuelle/mutualiteit). Patients must pay for
each consultation, medical treatment or procedure

'The calculation and payment of the social security
contributions depends on the person’s status. For salaried
workers, contributions are paid by both employers and
employees to social security services. These contributions
serve to finance the different areas of social security,
including the mandatory health insurance.

"The main goal of health insurance funds in Belgium is to
provide healthcare reimbursements and indemnities in
case of incapacity for working (also called the mandatory
health insurance). Health insurance funds act as
intermediaries between their members and the National
Institute for Sickness and Invalidity Insurance (INAMI/
RIVIZ), which distributes the financial resources between
the different health insurance funds.
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they receive, and then obtain a partial or full reimbursement
from their health insurance fund in accordance with a nationally
established fee schedule (called the nomenclature), which speci-
fies the contractual fee and reimbursement rate of each service.
In addition, the majority of studies that have investigated the
impact of health literacy on healthcare use have used self-
reported measures that focused on a limited period of time (eg,
treatment history during the past year).'® 2> While this approach
is understandable for reasons of methodological feasibility, it
introduces an important self-report bias and does not provide a
representative and accurate view of the individuals’ use of
healthcare services over a longer period of time. As such, it
would be preferable to link health literacy to more objective
measures of healthcare use over an extended period of time.

Given the link between low health literacy and greater use of
healthcare services, one would expect health literacy to also
have an impact on the cost of healthcare. Surprisingly, however,
this impact is less well established, with only two recent system-
atic reviews showing inconsistent evidence of a relationship
between low health literacy and increased expenses.” 2°
However, as with the evidence regarding the link between
health literacy and the use of healthcare services, most of the
studies included in these reviews were carried out in the USA,
and the few studies that have assessed the relationship between
health literacy and healthcare costs in Europe focused on spe-
cific patient groups like diabetics.**

The present study aims to investigate whether the use of
healthcare services and the costs related to healthcare use, mea-
sured via patient records over an extended period of time, vary
as a function of health literacy in the Belgian population.

METHOD

Participants and procedure

The study took place within the framework of a larger study on
emotions and health among the Belgian population.”® For that
study, a stratified sample of 200 000 adults drawn from the data-
base of the largest health insurance fund in Belgium (ie, the
Mutualité Chrétienne—Christelijke Mutualiteit; MC-CM) was
contacted by email and invited to complete an online survey.
The sample was stratified for gender, age, socioeconomic status
and province to be as representative as possible of the Belgian
population. Of this sample, 16 999 participants (11.76%) com-
pleted the survey and agreed to have their survey data linked to
the healthcare consumption records of the MC-CM. Among
this sample, 9617 participants who were members of the
MC-CM during the entire period under study (2001-2012)
were considered for this study. The characteristics of this sample
(M,ge=55.78 years, age range=18-88 years) are summarised in
table 1. Compared to the general population of Belgium,
women, older persons and Dutch speakers are over-represented
in the sample, with 58.9% women (vs 50.9% in the general
population), 76.6% Dutch speakers (vs 60% in the general
population) and 28% persons older than 65 years (compared to
17% in the general population).

Measures

Health literacy

Health literacy was assessed with the 16-item version of the
European Health Literacy Survey Questionnaire (HLS-EU-
Q162°). This questionnaire is a short version of the questionnaire
used in the HLS-EU-Q47,3, based on Rasch modelling
(1-parametric dichotomous model) and item selection on
content and face validity (item relevance). While it does not
allow one to calculate scores for the subdimensions of health

literacy as identified in the full questionnaire, it is a good
approximation of the full 47-item version, with a high correl-
ation (r=0.82) between the HLS-EU-Q16 and the general health
literacy score of the HLS-EU-Q47, and a 75.8% concurrent clas-
sification of respondents as having insufficient, limited and suffi-
cient health literacy. Items are typically formulated as questions
(eg, “How easy would you say it is to find information on treat-
ments of illnesses that concern you?”, “How easy would you say
it is to understand your doctor’s of pharmacist’s instruction on
how to take a prescribed medicine?”) to be rated on a four-point
Likert scale ranging from ‘very easy’ to ‘very difficult’. Overall
health literacy scores were computed by coding a response of
‘very easy’ or ‘easy’ as 1, and of ‘difficult’ or ‘very difficult’ as 0,
and summing the answers, yielding a score between 0 and 16.
A score of 0 to 8 is considered as indicating insufficient health
literacy, a score between 9 and 12 as limited health literacy, and a
score of 13 or more as sufficient health literacy.

Healthcare use and costs

With the participants’ consent, their responses on the question-
naire were linked to their healthcare utilisation and expenses
records kept by the MC-CM over the past 11 years (2001-
2012). Healthcare use variables included the number of days of
hospitalisations in general and psychiatric hospitals, the number
of admissions to 1 day and surgical clinics, the number of
doctor visits (general practitioner (GP), specialist practitioner
and psychiatrist), the number of GP home visits, and the use of
emergency care (number of transports by ambulance' and emer-
gency room (ER) visits). Medicine consumption was measured
by the defined daily dose (DDD), which refers to the average
maintenance dose of drug per day. Costs (in euros) related to
these healthcare use variables were obtained from the nationally
established fee schedule (negotiated yearly or biennially between
representatives of the health insurance funds and of the health-
care professionals) that the health insurance funds have to apply
to reimburse patients. Although these costs are not the total
healthcare expenditure, it is an exact and accurate estimation of
the health insurance fund’s expenditure related to their
members’ use of healthcare services.

Health behaviours

Since the effects of health literacy on the use of healthcare ser-
vices may be in part explained by health behaviours,'* several
health behaviours were used as covariates in the analyses. Health
behaviour was measured by 10 items of the Belgian Health
Interview Survey,”” rated on a three-point Likert-scale (‘hardly
ever’ to ‘nearly always’). Four items referred to dietary habits
(eg, “T avoid eating too much sugar”, “I avoid eating too much
salt by cooking with a limited quantity of salt and by avoiding
adding salt during dinner”), giving an internal consistency
(Cronbach a) of 0.65. Physical activity was assessed via three
items (eg, “I do sport (eg, running, swimming, aerobic, etc) for
15 to 30 min at least three times a week”), giving a Cronbach o
of 0.60. Alcohol and tobacco use were both assessed by a single
item (“I drink at least two glasses of alcoholic beverages per
day” and “I smoke more than 2 cigarettes a day”).

Statistical analyses

Descriptive statistics and x> tests were performed to examine
the characteristics of the sample and the relationship between
health literacy and sociodemographic variables (table 1).

iiln case of emergency, via the European emergency number 112.
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Table 1 Participant characteristics by health literacy level
Total sample (N=9617) Insufficient HL (N=1111) Limited HL (N=2847) Sufficient HL (N=5629)
Characteristics N (%) N (%) N (%) N (%) e p Value
Gender
Female 5487 (58.9) 602 (56.4) 1536 (55.9) 3329 (60.8) 20.61 <0.001
Male 3836 (41.1) 465 (43.6) 1211 (44.1) 2150 (39.2)
Missing 294 (3.1) 44 (4) 100 (3.5) 150 (2.7)
Age (mean years=SD) 55.78+13.17; range 18-88 55.29+13.90 56.48+13.28 55.57+12.98 45.68 <0.001
18-24 125 (1.3) 28 (2.6) 40 (1.4) 56 (1)
25-34 779 (8.2) 84 (7.7) 216 (7.7) 477 (8.6)
35-44 1015 (10.7) 133 (12.1) 297 (10.6) 583 (10.5)
45-54 1759 (18.5) 205 (18.7) 477 (17) 1070 (19.2)
55-64 3166 (33.3) 337 (30.7) 921 (32.7) 1901 (34)
65-74 2220 (23.3) 257 (23.4) 698 (24.8) 1256 (22.5)
75+ 452 (4.7) 54 (4.9) 164 (5.8) 232 (4.2)
Missing 101 (1.1) 13 (1.1) 34 (1.2) 54 (0.9)
Education
Primary school 458 (4.8) 88 (8) 156 (5.5) 210 (3.7) 210.49 <0.001
Junior high school 1588 (16.6) 263 (23.8) 505 (17.9) 815 (14.5)
High school 2866 (30) 375 (34) 918 (32.5) 1563 (28)
College 2971 (31.1) 251 (22.7) 807 (28.6) 1906 (34)
University (master's) 1464 (15.3) 119 (10.8) 391 (13.9) 951 (17)
Post-graduate (Ph.D) 213 (2.2) 8(0.7) 46 (1.6) 158 (2.8)
Missing 57 (0.6) 7 (0.6) 24 (0.8) 26 (0.4)
Language
French 2248 (23.4) 353 (31.8) 813 (28.5) 1079 (19.2) 141.84 <0.001
Dutch 7369 (76.6) 758 (68.2) 2034 (71.5) 4550 (80.8)

Data related to HL level were missing for 30 participants (0.3%) who did not complete the whole HLS-EU questionnaire.

HLS-EU, European Health Literacy Survey Questionnaire.

Then a two-part model was used to model the relationship of
health literacy on the healthcare use and cost variables.”®™!
This approach was chosen to overcome the non-normal distribu-
tion and positive skewness of the healthcare use and cost vari-
ables. Since the data did not meet the assumptions of normality,
linearity of relationship and homogeneity of variances, methods
such as ordinarily least squares (OLS) regression analysis were
not suitable, and common transformations to overcome the
skewness of the distribution, such as square-root or natural log,
are not applicable when the data exhibit many zero values,
representing respondents who did not use certain healthcare ser-
vices.”® 32 As an alternative, we used a zero-inflated regression
analysis, which addresses the concentration of zero values by
distinguishing healthcare users from non-users (ie, individuals
with a count of zero). This approach requires to first perform a
logistic regression to predict the probability of use or no use of
services (zero vs not zero values) or of having healthcare costs
or no costs, followed by a regression analysis to assess the level
of utilisation among users (values higher than zero). For the
latter, regression analyses based on the negative binomial model
(for healthcare use) and y distribution (for healthcare costs)
were performed to predict the level of healthcare use and costs
among the users. The negative binomial model is an extension
of the Poisson model, which is considered appropriate for count
and rate data that have discrete and integer positive values such
as healthcare utilisation.”® 2° However, since the Poisson model
assumes the equality of the mean and distribution variance—
which is rarely the case—the negative binomial model, which
accounts for over-dispersion (ie, when the variance is larger
than the mean), was considered as more suitable. This model
has been used in several studies that investigated healthcare

utilisation.>® 3* On the other hand, models based on y distribu-
tion have been recommended to analyse costs data and have
been used in several studies that investigated healthcare costs.>*=2
In both parts of the model, healthcare use and costs were pre-
dicted as a function of health literacy, with the category of ‘suffi-
cient HL as the reference group, while controlling for age, sex,
education level, body mass index (BMI) and health behaviours
(diet habits, physical activity, alcohol consumption and smoking
habits). All analyses were performed on IMB SPSS Statistics
(V23).

Ethical considerations

This study was approved by the Internal Ethical Committee,
and a collaboration agreement mentioning the obligations of the
stakeholders and the security guidelines was written and
approved by the legal department and by the President of the
health insurance fund (MC-CM). Before participating in the
survey, participants received a full explanation of the purpose of
the study, their rights as participants, and the anonymity and
confidentiality of the data collected. At the end of the question-
naire, participants were asked to give their consent to link the
survey data to the healthcare consumption records of the
MC-CM.

RESULTS

Health literacy and sociodemographic variables

x> Tests showed that health literacy was significantly related to
sex, age, educational attainment and language regime (table 1).
The proportions of females, Dutch speakers and individuals
with high education level are higher within the sufficient HL
group compared to the insufficient and limited HL groups.

Vandenbosch J, et al. J Epidemiol Community Health 2016;0:1-7. doi:10.1136/jech-2015-206910 3



Evidence-based public health policy and practice

Regarding age, the proportion of individuals aged 18-24 and
35-44 years is higher within the insufficient HL group, whereas
the proportion of individuals aged 25-34, 45-54 and 55-
64 years is higher within the sufficient HL group compared to
the other HL groups. Moreover, the proportion of older indivi-
duals aged 65-74 and 75 years and over is higher within the
limited HL group compared to the insufficient and sufficient
HL groups.

Health literacy, use of healthcare services and healthcare costs

Table 2 shows the results of the regression analyses for the vari-
ables related to healthcare use. Table 3 shows the results for
healthcare cost variables. Both tables provide the regression
coefficients for the first part (ie, logistic regressions predicting
the probability of the use of healthcare services) and second
part of the model (ie, regressions predicting the level of utilisa-
tion among those who had used healthcare services). For easy
interpretation, the logistic regression coefficients were trans-
formed to ORs, which refer to the odds of using healthcare ser-
vices and having healthcare-related costs in the groups with
limited and insufficient HL compared to the group with suffi-
cient HL as the reference. For the regression analyses among
healthcare users, the B-coefficients are difficult to interpret
because the negative binomial and y distributions are non-linear
and reflect changes in the units of a transformed dependent
variable such as the natural logarithm. Therefore, the coeffi-
cients were exponentiated (e®) and transformed to incidence

rate ratios (IRRs), which refer to the effect of a one-unit change
in the predictive variable on the dependent variable. For the
present analyses, they reflect the predicted multiplicative effect
of the health literacy categories on healthcare use and costs
compared to the reference category (in this case, sufficient
health literacy) while holding other variables constant. For
instance, among healthcare users, an IRR of 1.35 for days of
hospitalisation in the group of respondents with insufficient HL
indicates that individuals in this category have 1.35 times as
many days of hospitalisations in general hospital than respon-
dents with sufficient HL (ie, the reference group).

The results of the logistic regression indicate that individuals
with insufficient HL have significantly greater odds of having
psychiatric consultations (OR=1.36, p<0.001) and of being
transported by ambulance (OR=1.67, p<0.001) than indivi-
duals with sufficient HL. The odds of being admitted to a psy-
chiatric hospital are 1.50 greater for individuals with insufficient
HL compared to those with sufficient HL (p=0.03), although
this result is no longer significant when applying a correction
for multiple comparisons. The odds of using other healthcare
services are not significantly different for respondents in the
limited and insufficient HL groups compared to the sufficient
HL group. The results regarding medication use and the related
costs are inconsistent and counterintuitive, with lower odds of
taking medication and of having higher costs related to medica-
tion use for people with limited health literacy (OR=0.32,
p=0.024), but not for those with insufficient health literacy.

Table 2 Regression coefficients of health literacy predicting healthcare use using a two-part model

Logistic regression (users/non-users)

Regression for userst

Use of healthcare services Predictive variable B SE i OR i SE i IRR
Hospitalisations
Days in hospital (GH) Limited HL —-0.03 0.04 0.63 0.96 0.1 0.03 11.42** 1.1
Insufficient HL 0.04 0.07 0.34 1.04 0.30 0.04 43.07*** 1.35
Days in hospital (PH) Limited HL 0.21 0.15 1.86 1.23 0.09 0.15 0.40 1.10
Insufficient HL 0.40 0.18 4.73* 1.50 0.39 0.18 4.78* 1.49
Admissions in ODC Limited HL 0.05 0.04 1.10 1.05 0.06 0.03 3.09% 1.07
Insufficient HL -0.09 0.07 1.80 0.91 0.35 0.05 39.84*** 1.41
Admissions in ODSC Limited HL —0.05 0.05 1.22 0.94 0.00 0.05 0.00 1
Insufficient HL —0.00 0.07 0.00 0.99 0.00 0.07 0.00 1
Doctor consultations
GP Limited HL -0.03 0.26 0.01 0.96 0.01 0.02 0.38 1.01
Insufficient HL 0.15 0.44 0.13 1.17 —-0.01 0.03 0.07 0.99
SP Limited HL 0.00 0.25 0.00 1.00 0.02 0.02 0.57 1.02
Insufficient HL -0.28 0.32 0.78 0.75 0.07 0.03 4.14* 1.07
Home visits (GP) Limited HL 0.03 0.05 0.40 1.03 0.15 0.03 25.58*** 1.16
Insufficient HL 0.10 0.08 1.65 1.11 0.32 0.04 60.49*** 1.38
Psychiatrist Limited HL 0.12 0.06 3.66% 1.13 0.09 0.06 2.4 1.09
Insufficient HL 0.30 0.09 12.27*** 1.36 0.28 0.08 12.23*** 1.33
Emergency care
Transport by ambulance Limited HL 0.04 0.12 0.01 1.04 0.00 0.16 0.00 1.00
Insufficient HL 0.51 0.14 12.62*** 1.67 0.13 0.19 0.46 1.14
ER visits Limited HL 0.05 0.13 0.17 1.06 —-0.15 0.18 0.70 0.85
Insufficient HL 0.12 0.18 0.45 1.13 -0.25 0.25 0.96 0.78
Medication
Medication use Limited HL -1.11 0.49 5.06* 0.32 0.024 0.02 0.99 1.02
Insufficient HL —0.56 0.81 0.48 0.57 0.037 0.03 1.06 1.03

All the regressions included the covariates sex, age, education level, body mass index and health behaviours (diet habits, physical activity, smoking habits and alcohol consumption).

Sufficient HL is the reference group.

*p<0.05, **p<0.01, ***p<0.001.

tNegative binomial regression with log link was used.
1Significant at p<0.10.

ER, emergency room; GH, general hospital; GP, general practitioner; HL, health literacy; IRR, incidence rate ratio defined as e, where § is the regression coefficient; OD, OR defined as
eP, where B is the regression coefficient; ODC, one-day clinic; ODSC, one-day surgical clinic; PH, psychiatric hospital; SP, specialist practitioner.
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Table 3 Regression coefficients of health literacy predicting healthcare costs using a two-part model

Costs related to the use

Logistic regression (users/non-users)

Regression for userst

of healthcare services Predictive variable i SE e OR B SE e IRR
Costs of hospitalisations
GH Limited HL —0.04 0.05 0.35 0.96 0.08 0.03 6.49* 1.08
Insufficient HL 0.04 0.07 0.75 1.04 0.17 0.04 13.76%** 1.18
PH Limited HL 0.16 0.18 0.81 1.18 0.50 0.26 3.58% 1.65
Insufficient HL 0.35 0.23 2.37 1.42 0.89 0.31 7.90** 2.44
0oDC Limited HL 0.05 0.04 1.10 1.05 0.02 0.04 0.32 1.02
Insufficient HL -0.09 0.06 1.80 0.91 -0.17 0.06 6.50* 0.84
0DbsC Limited HL —0.05 0.05 1.18 0.94 0.03 0.02 1.27 1.03
Insufficient HL -0.01 0.07 0.16 0.99 0.03 0.04 0.66 1.03
Costs of doctor consultations
GP Limited HL -0.03 0.26 0.16 0.96 0.01 0.01 0.68 1.01
Insufficient HL 0.16 0.44 0.13 117 -0.01 0.02 0.13 0.99
SP Limited HL 0.02 0.25 0.01 1.02 .03 .02 2.59 1.03
Insufficient HL -0.27 0.32 0.69 0.76 0.09 0.03 10.16** 1.10
GP Limited HL 0.03 0.05 0.43 1.03 0.14 0.03 17.52%** 1.15
Insufficient HL 0.1 0.08 1.81 1.1 0.39 0.04 63.38*** 1.47
Psychiatrist Limited HL 0.12 0.06 3.59% 1.13 0.09 0.08 1.44 1.10
Insufficient HL 0.31 0.09 12.46*** 1.36 0.28 0.1 6.57* 1.33
Costs of medication use
Limited HL -1.12 0.49 5.06* 0.32 0.08 0.02 11.28** 1.08
Insufficient HL —0.56 0.81 0.48 0.57 -0.18 0.03 22.84%** 0.83

All the regressions included the covariates sex, age, education level, body mass index and health behaviours (diet habits, physical activity, smoking habits and alcohol consumption).

Sufficient HL is the reference group.

*p<0.05, **p<0.01, ***p<0.001.

tRegression based on vy distribution with log link was used.
1Significant at p<0.10.

GH, general hospital; GP, general practitioner; HL, health literacy; IRR, incidence rate ratio defined as eP, where B is the regression coefficient; OD, OR defined as e®, where B is the
regression coefficient; ODC, one-day clinic; ODSC, one-day surgical clinic; PH, psychiatric hospital; SP, specialist practitioner.

The results from the second part of the two-part model,
which looks at the level of healthcare use and costs among
users, show that for individuals who are admitted to general
hospitals, the number of days spent in hospital are significantly
higher for people with limited (IRR=1.11, p=0.001) and insuf-
ficient HL (IRR=1.35, p<0.001) than for those with sufficient
HL (table 2). Similarly, the costs related to the stays in general
hospitals are higher for people with limited (IRR=1.08,
p=0.011) and insufficient HL (IRR=1.18, p<0.001) than for
those with sufficient HL. Likewise, for those who are admitted
to a psychiatric hospital, the number of days spent in the hos-
pital and the costs related to these hospitalisations are signifi-
cantly higher in the insufficient HL group (IRR=1.49,
p=0.029; and IRR=2.44, p=0.005, respectively). Similar pat-
terns are found for admissions to 1 day clinics, with insuffi-
ciently health literate persons having 1.41 times (p<0.001)
more admissions than those with sufficient HL. In contrast, the
costs related to admissions to 1 day clinics are lower for indivi-
duals with insufficient HL (IRR=0.84, p=0.011). Among indi-
viduals who had at least one home consultation by the GB those
with limited and insufficient HL have more visits (IRR=1.16,
p<0.001; and IRR=1.38, p<0.001, respectively) than those
with sufficient HL, which translates into higher costs
(IRR=1.15, p<0.001; and IRR=1.47, p<0.001, respectively).
Among individuals who had at least one consultation with a spe-
cialist practitioner, those with insufficient HL have more consul-
tations (IRR=1.07, p=0.042) and greater related costs
(IRR=1.10, p=0.001) than those with sufficient HL. Similar
patterns are found for psychiatric consultations, with individuals
with insufficient HL having 1.33 times more consultations
(p<0.001) than those with sufficient HL, and 1.33 times higher
costs related to these consultations (p=0.01). In contrast,

among healthcare users, health literacy does not significantly
predict admissions to 1 day surgical clinics, GP consultations,
ER visits and medication use. The results regarding the costs of
medication use are again inconsistent, with higher costs for indi-
viduals with limited HL compared to those with sufficient HL
(IRR=1.08, p=0.001), but lower costs for the insufficient group
(IRR=0.83, p<0.001). It is noted that the findings related to
psychiatric hospitalisations, costs of psychiatric consultations,
consultations with specialist practitioners, medication use and
costs of admissions in 1day clinics are no longer significant
when a correction is applied for multiple comparisons.

DISCUSSION

Numerous studies have associated low health literacy with less
efficient use of healthcare services, such as hospitalisations and
use of emergency care.’ > However, studies relating health liter-
acy to health service use and healthcare costs in Europe remain
scarce. Moreover, most existing studies rely on self-report
methods to measure healthcare use, rather than on objective
data. This study investigated whether low health literacy is
linked to greater use of healthcare services and higher costs in
Belgium, using objective patient records over an extended
period of time as outcome variables.

The findings show that individuals with low health literacy
make more use of certain healthcare services, such as general
hospitals, 1 day clinics, GP home visits, psychiatrist consulta-
tions and ambulance transportations, and incur more costs
related to the higher use of these services. Low health literacy
was also linked to more psychiatric hospitalisations and consul-
tations with specialist practitioners, although these relations
are no longer significant when correcting for multiple
comparisons.
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Our results confirm those of previous studies conducted in
the USA and Asia, showing that the use of healthcare services is
greater among individuals with lower levels of health literacy.
Although the healthcare systems of European countries differ
from these countries, the relationship between health literacy
and the greater use of healthcare services seems to be generalis-
able to European countries like Belgium, even when objective
patient records are used instead of self-reports, and when an
extended period of time (more than 10 years) is considered.
Furthermore, it confirms the finding from other studies” 2* that
low health literacy is linked to poorer mental health, resulting
in more psychiatric consultations. Moreover, while most existing
studies on the relationship of health literacy and healthcare use
concern specific patient groups,”* our study provides evidence
that low health literacy is also related to greater use and costs of
healthcare services in the general population. Finally, unlike
studies finding inconsistent evidence regarding the impact of
health literacy on healthcare costs,” ** our findings suggest that
low health literacy is indeed associated with greater costs related
to the use of certain healthcare services. Although the healthcare
costs in this study do not represent exact healthcare expendi-
tures but the costs based on a nationally established fee schedule
applied by health insurance funds, it is an exact and accurate
estimation of the health insurance funds’ expenditures related to
their members’ use of healthcare services.

For other healthcare services, including admissions to 1 day
surgical clinics, consultations with the GP and ER visits, we
found no relation to health literacy. This may be explained by
the organisation of these services in the Belgian healthcare
system. Surgeries performed in 1 day surgical clinics are usually
concerned with minor interventions, such as plastic surgery,
hand or eye surgery, removal of tonsils or extraction of wisdom
teeth. As such, admission to a 1 day surgical clinic does not
require a high level of access to or understanding of complex
information about diseases or treatments. Similarly, GP consulta-
tions in Belgium have a low threshold, and a large proportion
of the Belgian population visits a GP at least once per year,
often for minor and common health problems. So again, this
type of consultation does not require a high level of health com-
petence on the part of the patients. On the other hand, the
mixed results regarding medication use and costs suggests that
low health literacy is primarily associated with poorer medica-
tion adherence and self-care management, rather than with the
medication use and costs themselves.

This study is not without its limitations. First, the study
sample is not entirely representative of the Belgian population,
in the sense that women, older people and Dutch speakers are
over-represented. While the divergence from the composition of
the Belgian population is not large, it cannot be denied that the
composition of the sample has an influence on some results, as
age and gender are related to both health literacy and health
service use. Furthermore, compared to the participant sample
that was initially contacted, the response rate is low, which may
limit the generalisability of the results. However, low response
rates are not uncommon for surveys where a very high number
of participants are contacted,® which may be explained by
factors such as the length of the questionnaire, invalid email
addresses or survey weariness. Second, although the variables
used in this study are objective measures of the use and costs of
healthcare, they are only indirect indicators of the participants’
health status. While it can be assumed that individuals who
more often use healthcare services have poorer health, it is pos-
sible that some relatively healthy individuals overuse healthcare
services, while others with poorer health status do not use them

as often as they should. Subjective and objective health was,
however, not measured and therefore could not be taken into
account in the analyses. Third, health and healthcare utilisation
is predicted by a wide range of biological, psychological, social
and environmental factors. Although health literacy significantly
predicts several healthcare variables and indirectly also the
health status and outcomes of the persons concerned, it only
partially explains the variance of these variables. A last limita-
tion concerns the statistical analyses that were used. The distri-
bution of healthcare use and cost data typically shows particular
properties, such as positive skewness, heavy tails and excess
zeros, which makes methods based on assumptions of normality,
linearity of relationship and homogeneity of variances unsuit-
able.”® *” Unfortunately, there is no optimal approach that pro-
vides unbiased and efficient estimates for these kinds of data.*®
While we applied the statistical methods that we considered as
the most appropriate, the lack of consensus in the literature on
how to treat these kinds of variables means that other types of
analyses could also have been performed.

Despite these limitations, this study has several important
implications for practice. First, it highlights the importance of
health literacy in the population as a way to limit unnecessary
healthcare utilisation and costs. Since health literacy impacts on
the adequate use of healthcare services, increasing the health lit-
eracy of the population may reduce inadequate use of health ser-
vices, and thus reduce related costs. Second, it emphasises the
importance of helping individuals with low health literacy to
navigate the health systems and make more efficient use of the
healthcare services. Healthcare professionals should be aware of
their patients’ limited health literacy and adapt their communi-
cation to avoid possible negative outcomes (eg, poor medication
adherence).!”

What is already known on this subject

» Low health literacy has been related to a higher prevalence
of unhealthy lifestyles, more inefficient use of healthcare
services and poorer health outcomes.

» The evidence on the impact of health literacy on healthcare
costs is inconsistent.

» Studies relating health literacy to health service use and
healthcare costs in Europe are scarce.

What this study adds

» This is one of the first studies to investigate whether health
literacy is related to health services use and the related costs
in a European country.

» Healthcare use was measured objectively via patient records
over an extended period of time.

» The study confirms that the relationship between low health
literacy and higher use of more costly healthcare services
found elsewhere can be generalised to European countries.

» While most studies on the relationship of health literacy and
healthcare use consider specific patient groups, this study
provides evidence that low health literacy is related to
greater healthcare use and costs in the general population.
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Policy implications

» Since health literacy impacts on the adequate use of
healthcare services, increasing the health literacy of the
population may reduce inadequate use of health services,
and thus reduce related costs.

» Healthcare professionals should be aware of their patients’
limited health literacy and adapt their communication to
avoid possible negative outcomes.

CONCLUSION

This study confirms the findings from previous research suggest-
ing that individuals with low levels of health literacy overall
have a greater use of healthcare services and incur higher costs
than those with higher levels of health literacy. This may reflect
both poorer health status and less effective use of the services
that are available to them. Increasing the level of health literacy
in the population can be an effective strategy to improve the
correct use of healthcare services, to enhance the effectiveness
of treatment, and thus to improve people’s health status and
outcomes. Further research should then investigate effective
strategies to reduce the negative effect of low health literacy on
the use of healthcare services and health outcomes.
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