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Abstract

Background Patient-reported outcome (PRO) measures can inform clinical decision making and planning of
treatment in the health care system. The aim of this study was to examine whether patient-reported health domains
influence the use of health care services in outpatients with epilepsy.

Methods This was a prognostic cohort study of 2,426 epilepsy outpatients referred to PRO-based follow-up at

the Department of Neurology, Aarhus University Hospital, Denmark. Patients filled out a questionnaire covering
health literacy areas, self-efficacy, well-being and general health. The main outcome was a record of contact to the
epilepsy outpatient clinic, inpatient ward and/or emergency room within 1 year, retrieved from health register data.
Associations were analysed by multivariable binomial logistic regression.

Results A total of 2,017 patients responded to the questionnaire and 1,961 were included in the final analyses. An
outpatient contact was more likely among patients with very low health literacy (‘social support’): odds ratio (OR) 1.5
(95% Cl: 1.1-2.1), very low and low self-efficacy: OR 1.7 (95% Cl: 1.2-2.3) and OR 1.4 (95% Cl: 1.0-1.8), low and medium
well-being: OR 2.2 (95% Cl: 1.6-3.0) and OR 1.4 (95% Cl: 1.1-1.9), and patients rating their general health as fair: OR 2.8
(95% Cl: 1.7-4.6). Inpatient contact and emergency room contact were associated with the health domains of self-
efficacy and general health.

Conclusions PRO questionnaire data indicated that patients with low health literacy (“social support”), well-being,
self-efficacy and self-rated general health had an increased use of health care services at 1 year.These results suggest
that PRO measures may provide useful information in relation to the possibility of proactive efforts and prevention of
disease-related issues and to help identify efficiency options regarding resource utilization.

Plain english summary

The use of patient reported outcomes (PRO) measures to monitor and plan treatment in health care has become
increasingly common in recent years. In this study, we examined whether PRO measures of patients self-perceived
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levels of health knowledge, confidence in managing their health, overall sense of well-being, and general
perception of their health could predict the need for contact in an epilepsy outpatient clinic during a 12 months’
period. An outpatient contact was more likely among patients with lower levels of health literacy, well-being, self-
efficacy and self-rated general health. The study indicates that PRO measures may hold useful information to inform
clinical decision making and planning of care among outpatients with epilepsy.

Keywords Patient-reported Outcomes Measures, Use of Health Care Services, Epilepsy, Outpatient care, Health

literacy

Background

Epilepsy is a chronic neurological disease characterized
by recurrent seizures that affects approximately 0.5-1%
of the world’s population and is seen in all age groups
[1]. Epilepsy has a major influence on individuals and an
impact on society [1, 2]. Epilepsy and the frequency of
seizures are associated with increased risk of depression
[3] and reduced quality of life [4]. In Denmark, people
with epilepsy receive more social services, have a lower
employment rate and significantly higher mortality than
people without epilepsy [2]. Seizure frequency is strongly
related to the use of health care resources [5], and people
with epilepsy are more frequently in contact with health
care service providers than many other patient groups
seeking health care [6]. A Danish study from 2016 found
that 56.4% of people with epilepsy used outpatient ser-
vices as compared to 29.9% in a matched control group
[2]. Other studies have shown that people with epilepsy
are more frequently in contact with hospitals and emer-
gency rooms than healthy control subjects and even peo-
ple suffering from other chronic diseases [7]. Moreover
people with epilepsy are more than twice as likely to con-
tact the hospital and general practice compared to people
without epilepsy [8].

The use of patient-reported outcomes (PROs) in clini-
cal practice has become increasingly common in recent
years [9]. PROs are defined as “.. any report of the sta-
tus of a patient’s health condition that comes directly
from the patient, without interpretation of the patient’s
response by a clinician or anyone else” [10]. Since PROs
are subjective, they can be used to provide information
about non-observable constructs such as health literacy,
self-efficacy, general health and well-being.

The concept of health literacy has been defined as: a
person’s ability to understand and use information to
make decisions about their health” [11]. However, several
different health literacy measurement methods have been
used and divergent results regarding whether health lit-
eracy is associated with the use of health care have been
reported [12-19]. In two recent Danish studies, high
health literacy measured by using the Health Literacy
Questionnaire was shown to have a significant positive
association with healthy behaviour among patients with
diabetes and cardiovascular diseases [20, 21].

In 2015, an American study demonstrated that low self-
rated general health on the day of hospital discharge was
predictive of re-utilization within 14 days among general
medical and intensive care patients [22]. These findings
suggest a link between health domains measurable by
PROs and health care utilization, which may reflect that
patients have different needs for contact with the health
care system. Whether PRO measures can inform on
patients’ need for contact has to our knowledge not been
studied among epilepsy outpatients.

The aim of this study was to examine whether PRO-
assessed health literacy, self-efficacy, well-being and
general health status were independently associated
with seeking health care in outpatients with epilepsy.
We hypothesized that patients with low levels in these
domains would be more likely to seek outpatient health
care services.

Methods

Design

This study was conducted as a prognostic cohort study
with one-year register based follow up data [23-25].

The AmbuFlex system
This study was conducted within the context of the
AmbuFlex system. AmbuFlex is a generic clinical applica-
tion developed in Central Denmark Region that supports
PRO-based outpatient follow-up. The aim of AmbuFlex
is to support clinical decision-making, improve quality
of care and achieve greater flexibility and ability to pri-
oritize resources to outpatients with actual need or wish
for clinical attention [9, 26-28]. AmbuFlex is currently
applied to more than 50 diagnostic groups.
AmbuFlex/Epilepsy has been in operation since 2012,
and by April 2021, 2,983 patients had been referred to
AmbuFlex/Epilepsy in three neurological outpatient clin-
ics in Central Denmark Region. In PRO-based follow-up,
patients report disease-specific symptoms and health
status from home instead during traditional outpatient
follow-up with fixed appointments Patients are referred
to AmbuFlex as a part of their treatment, based on other
formal inclusion criteria than the clinician’s subjective
clinical judgement and the patient’s own preferences
for attending PRO-based follow-up and their consent to
participate [29]. There are no pre-scheduled follow-ups,
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although outpatients can always phone the clinic if nec-
essary. Patients with cognitive limitations can be referred
to similar questionnaires developed for proxy use, where
relatives or health professionals assist with the replies.

Each referred patient is prompted to fill out the ques-
tionnaires every 3rd, 6th or 12th month, and responses
are handled by a PRO-based automatic decision algo-
rithm [30] (Fig. 1). Based on pre-defined thresholds,
patients are divided into two groups: whether they need
or wish clinical attention or not. Each response category
for each question is assigned a colour code: red, yel-
low or green. A green code for all responses means no
need or wish for contact. Clinicians assess yellow-coded
responses with additional information from the medi-
cal record system, and evaluate whether the patient is
to be contacted. For example, a yellow code can be the
reported presence of one or more symptoms. The patient
must be contacted in the case of a red-coded response,
for example, reported aggravation of seizures or planning
of pregnancy. One of the questions is whether the patient
feels the need for contact, and if they do, this overrules
any automated decision. A graphical overview of the
patients’ responses is integrated into the electronic health
record to support the clinical decision [26].

Settings and participants

The source population for the analyses was outpatients
with epilepsy referred to PRO-based follow-up at the
Department of Neurology, Aarhus University Hospi-
tal, Denmark. From January 2016 to January 2017, the
patients were sent an additional research questionnaire
combined with a scheduled epilepsy questionnaire. The
additional questionnaire contained information con-
cerning personal and health-related aspects includ-
ing health literacy, well-being, self-efficacy and general
health. The index date of the observation period was the
return date of the additional questionnaire, which was

The PRO-based
algorithm

The epilepsy

Patient referral : ;
questionnaire
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filled out electronically or by paper. A 7-day shipment
period was added to the index date of paper replies. Par-
ticipants were excluded in the case of death or migration
within the follow-up time. Subsequently, the associations
between the health domains and contact to health care
services were examined.

Ethics approval and consent to participate

The Danish Data Protection Agency approved the PhD
study (reference number 1-16-02-691-14) from which
data were used [9]. According to Danish law, approval by
the ethics committee and written informed consent was
not required [31]. The eligible patients were provided
with information about the study and its purpose, includ-
ing that participation was voluntary and how they could
opt out if so wished.

Outcome

Measured 1 year from the index date of the observa-
tion period, we extracted all records of contacts under
primary and a secondary ICD-10 diagnosis of epilepsy
from the outpatient clinic and the inpatient ward at the
Department of Neurology and the emergency room at
Aarhus University Hospital. Data were obtained from
the Business Intelligence Register in Central Denmark
Region, which contains information about current or
previous patients in Central Denmark Region, defined
by individual unique personal numbers. Contact with
the epilepsy outpatient clinic included face-to-face or
telephone consultations with physicians or nurses, and
administrative contact by web/e-mails or by letter. Con-
tact with the inpatient ward included hospitalizations,
and emergency room contact included epilepsy-related
emergency visits. The outcome was the patients need for
contact defined as at least one contact (i.e. > 1 contact
versus no contact) within the follow period.

Review of
responses

Fig. 1 Overview of the principles of the AmbuFlex System



Rasmussen et al. Journal of Patient-Reported Outcomes

Potential determinants

Health Literacy. The Health Literacy Questionnaire
(HLQ) is a 44-item questionnaire divided into nine con-
ceptual domain scales of health literacy. The develop-
ment of HLQ was validity-driven and consisted in-depth
grounded consultations, psychometric analysis and cog-
nitive interviews [32]. It has been translated into Danish
according to international standards [33]. The subscales
can be used independently and the three following sub-
scales of the HLQ were considered relevant and included
in the present study: “Social Support for health’, “Abil-
ity to actively engage with health care providers” and
“Understanding health information well enough to know
what to do” Each area is divided into subscales. The scale
“Social Support for health” (HLQ4) contains five items
with four response options (strongly disagree, disagree,
agree, strongly agree), which are averaged to a 1 to 4
(High support ) score. The scales covering the domains
of “Ability to actively engage with health care providers”
(HLQ6) and “Understanding health information well
enough to know what to do” (HLQ9) each include five
items with five response options (cannot do, very diffi-
cult, quite difficult, easy, very easy) averaged to a 1 to 5
(best) score.

Well-being. The WHO-Five Well-Being Index (WHO-
5) is a five-item questionnaire measuring subjective psy-
chological well-being and has psychometric properties
that have been assessed in several chronic diseases [34—
37]. Every item has six-scaled response options ranging
from “At no time” to “All of the time’, each scored from
0 to 5. The sum of the response options is multiplied by
4, giving a total score range of 0-100, with higher scores
representing better self-assessed well-being and score
below 50 indicating risk of depression [35].

Self-Efficacy. The General Self-Efficacy scale (GSE) is a
10-item psychometric questionnaire designed to assess
one’s belief in own competence to cope with difficult
demands, and the psychometric properties have been
assessed in different countries and populations [38, 39].
Each item has a score from 1 to 4 (not at all true, hardly
true, moderately true, exactly true). The GSE has a total
score range of 10-40. High score means better self-
assessed self-efficacy.

General health. The Short Form Health Survey (SF-36)
measures health-related quality of life in a 36-item ques-
tionnaire [40]. Only the first item was included in this
study: “In general, would you say your health is” and had
five response options (excellent, very good, good, fair,
poor).

Potential confounders

To control for the potential influence of other factors, we
include five additional variables: age, gender, educational
level, years with epilepsy diagnosis and seizure frequency
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obtained from either the AmbuFlex system or by ques-
tionnaire [6, 8, 12—15].

The variable, educational level, was divided into three
categories: low (no vocational education or one or more
shorter courses), middle (1-4 years of study or vocational
education) and high (more than 4 years of study). Years
with diagnosis of epilepsy was a dichotomous variable
defined </= 2 year, and seizure frequency was defined </>
1 seizure during the last 12 months.

Statistical analysis

Patient characteristics were presented with descriptive
variables by number and percentage for categorical vari-
ables, whereas continuous variables were presented by
mean and standard deviation (SD) or median and inter
quartile range (IQR) depending on their distribution.
Wilcoxon rank sum test and chi-square test were used
to assess potential age and gender differences between
respondents and non-respondents. Next, the associa-
tions between each potential determinant and outcome
variable (=1 contact versus no contact) were analysed by
binomial logistic regression. Age, sex, educational level,
years with epilepsy diagnosis and seizure frequency dur-
ing the last year were added as potential confounders in
adjusted analyses. Assumptions for numbers of variables
needed to avoid over-fitting the model were based on the
rule-of-thumb of at least 10 cases per variable [41]. Esti-
mates were reported as odds ratios (ORs) with 95% con-
fidence intervals (CIs). Prior to the analyses, assumptions
for binomial regression were controlled for. The health
domains were categorized if the log-odds were not a lin-
ear function of the health domains. All HLQ variables
and the GSE were categorized at the 0-24th (very low),
25-49th (low), 50-74th (medium) and 75-100th (high)
percentile. WHO-5 was categorized as scores of 0—-49
(low), 50-69 (medium) and 70—100 (high).

Supplemental analyses were performed by exclud-
ing 339 patients, who were allocated to patient-initiated
follow-up as part of a randomized controlled study con-
ducted within the AmbuFlex system [9, 42]. Participants
in that group did not receive pre-scheduled question-
naire during the follow-up period and therefore may dif-
fer with respect to health care contacts. The statistical
analyses were conducted with STATA version 16.1 (Stata-
Corp., College Station, TX, USA).

Results

Characteristics of participants

A total of 2,426 patients were sent the additional ques-
tionnaire in the period from January 2016 to January
2017, and 2,017 (83.1%) patients responded (Fig. 2). After
excluding patients due to death (n=53) or migration
(n=3), the study population comprised 1,961 patients.
There was no significant difference in gender between
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Number of patients referred to 2,426
AmbuFlex/Epilepsy who

received a research

questionnaire 1 Jan 2016 to 1

Jan 2017
—>
Number of patients who 2,017
returned research questionnaire
1 Jan 2016 to 1 Jan 2017 v
—
Study population 1.961
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Excluded

Non-respondents (n = 409)

Dead (n = 53) or migrated (n = 3) within
the follow-up period

Fig. 2 Flowchart of outpatients included from the Department of Neurology, Aarhus University Hospital, Aarhus, Denmark

respondents and non-respondents (p=0.13). Non-
respondents were significantly younger than respondents
(p=0.03), mean age 47.6 (SD 19.1) and 49.7 (SD 18.6),
respectively. The characteristics of the included patients
are presented in Table 1. In total 1,487 patients had the
epilepsy diagnose for 2 or more years and 520 had had
one or more seizures during the last year. More than half
of the study population had at least one epilepsy out-
patient clinic contact during the year, whereas only 80
(4.1%) patients had an inpatient contact, and 155 (7.9%)
had an emergency room contact.

Missing values

At least one answer was missing for 142 (7.2%) patients
in the social support for health scale (HLQ4), 146 (7.4%)
patients in the WHO-5, Ability to actively engage with
health care providers scale (HLQ6) and Understanding
health information scale (HLQ9), 162 (8.3%) patients
in the GSE and 33 (1.7%) patients in the general health
question (SF-36). A total of 365 (18.6%) patients did not
disclose the year of diagnosis, 147 (7.5%) patients did not
answer the education question, and 125 (6.3%) patients
did not answer the seizure frequency question.

Associations between health domains and outpatient
contact

Patients with very low HLQ4 scores (social support
for health) were more likely to have an outpatient con-
tact than patients who had high HLQ4 scores (OR 1.54,
95% CI: 1.10-2.14) (Table 2; Fig. 3). Similar findings
were observed with respect to GSE (self-efficacy) scores
(Table 2). For well-being scores (WHO-5) having low
and medium scores was associated with an outpatient
contact: adjusted OR of 2.15 (95% CI: 1.55-2.98) and
1.42 (95% CI: 1.09-1.86). Patients rating their health
condition as fair was also more likely to have and out-
patient contact, when compared to patients with excel-
lent health: adjusted OR of 2.75 (95% CI: 1.66—4.58). The
ability to understand health information well enough
to know what to do (HLQ9) and the ability to actively
engage with health care providers (HLQ6) was not statis-
tically significantly associated with an outpatient contact
in the adjusted analysis.

Associations between health domains, inpatient contact
and emergency room contact

The associations between health domains and an inpa-
tient and emergency room contact resented in Fig. 3;
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Table 1 Baseline characteristics of outpatients with epilepsy
from the Department of Neurology, Aarhus University Hospital,
Aarhus, Denmark (N=1961)

Gender, n (%)

Male 978 (49.9)

Female 983 (50.1)
Age, years, mean (SD) 499 (184)
Social support for health (HLQ, 4), Median (IQR) ~ 3.4 (0.8)
Missing, n (%) 142 (7.2)
Ability to actively engage with health care 40 (1.0)
providers (HLQ, 6), Median (IQR) 145 (7.4)
Missing, n (%)
Understanding health information (HLQ, 9), 4.0 (1.2)
Median (IQR) 146 (7.4)
Missing, n (%)
General self-efficacy (GSES), Median (IQR) 30.0 (8.0)
Missing, n (%) 162 8.3)
Well-being (WHO-5), Median (IQR) 76.0 (20.0)
Missing, n (%) 146 (7.4)
General health (one item from SF36), n (%)

Excellent 185 (9.4)

Very good 663 (33.8)

Good 778 (39.7)

Fair 241 (12.3)

Poor 61 (3.1
Missing, n (%) 33 (1.7)
Years with diagnose of epilepsy, n (%)

> 2 years 1,487 (75.8)

< 2 years 109 (5.6)
Missing, n (%) 365 (18.6)
Educational level, n (%)

High 169 (86)

Middle 1,136 (57.9)

Low 509 (26.0)
Missing, n (%) 147 (7.5)
Seizure frequency, n (%)

=1 520 (26.5)

<1 1316 (67.1)
Missing, n (%) 125 6.3)
Response type, n (%)

Paper 693 (35.3)

Web 1,268 (64.7)
Departmental contact, n (%)

Outpatient clinic, Neurological Department 1,083 (55.2)

Inpatient ward, Neurological Department 80 4.1)

Emergency Department 155 (7.9)

SD=Standard deviation, IQR=Inter quartile range

Tables 3 and 4, respectively. As measured by the GSE,
patients with very low self-efficacy had statistically
higher odds of inpatient contact (adjusted OR: 2.23, 95%
CL: 1.01-4.94) when compared to patients with high
self-efficacy (Table 3). Compared to patients with excel-
lent health, patients with fair health were more likely to
have an inpatient contact (adjusted OR: 4.66, 95% CI:
1.01-21.49). None of the three health literacy areas or
well-being had a statistically significant association with
an inpatient contact in the adjusted analyses. Emergency
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room contact were more often seen among patients with
low self-efficacy scores (GSE), than patients with high
self-efficacy scores: adjusted OR 1.82 (95% CI: 1.03-3.21)
(Table 4). Compared to patients with self-rated excel-
lent general health, those with self-rated fair general
health also had more frequent emergency room contact:
adjusted OR 2.70 (95% CI: 1.11-6.57). None of the three
health literacy areas or well-being had a statistically sig-
nificant association with having an emergency room con-
tact in the adjusted analyses.

Supplemental analyses

The results of the analyses excluding participants with
no pre-schedule PRO follow-up in the randomized con-
trolled study are presented in supporting information S1
Appendix Tables 5, 6 and 7. The results of these analy-
ses differentiated only slightly from our main analysis
with respect to outpatient contacts. However, associa-
tions increased slightly for low ability to actively engage
with health care providers and patients with poor general
health (see S1 Appendix, Table 5). With respect inpatient
and emergency room contacts the supplemental analy-
ses differed only slightly with respect to point estimates,
however precision of this analysis decreased and none
of the associations reached statistical significance (S1
Appendix, Tables 6 and 7).

Discussion

The use of health care outpatient services was more fre-
quent among patients with low levels of health literacy
(social support for health), well-being, self-efficacy and
self-rated general health. These findings are in line with
our specified hypothesis. Contrary to this study’s hypoth-
esis, the observed associations between an outpatient
contact and the two health literacy domains “ability to
actively engage with health care providers” and “under-
standing health information well enough to know what
to do” failed to reach statistical significance. Only a few
associations with an inpatient and emergency room con-
tact and health domains were statistically significant.
These findings may indicate that PRO measures provides
useful additional information in terms of proactive efforts
and planning health care services in patients with epi-
lepsy. In comparison to our findings the study by How-
ard et al. found similar associations between levels of
health literacy and the outpatient contact [13] and a more
recent study found that epilepsy outpatients with low lev-
els of health literacy, self-efficacy, well-being, or general
health were less likely to be referred remote care [29]. In
contrast to our findings, that study reported a positive
association for all three health literacy domains (HLQ
4, 6 and 9), whereas we only observed a positive asso-
ciation between lower levels of social support for health
(HLQ4) and outpatient contacts. In line with our study
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Table 2 Associations between the need for outpatient contact and PRO measures in outpatients with epilepsy
Potential Determinants Cases OR 95% Cl Adjusted OR? 95% Cl
n %
Social support for health (HLQ4 scores) (h=1,819)° (n=1441)°
High (score 3.8-4.0) 271 52 1 - 1 -
Medium (score 3.4-3.7) 217 54 1.04 0.80-1.35 1.04 0.76 -141
Low (score 3.0-3.3) 280 54 1.06 0.83-1.36 1.14 0.86-1.53
Very low (score 1-2.9) 233 64 1.62 1.23-2.12 1.54 1.10-2.14
Ability to actively engage with health care providers (HLQ6 scores) (n=12816)° (n=1437)°
High (score 4.4-5.0) 269 50 1 - 1 -
Medium (score 4.0-4.3) 220 49 0.96 0.74-123 0.93 0.69 - 1.25
Low (score 3.4-3.9) 245 61 1.53 1.18-1.99 1.26 092-1.71
Very low (score 1.0-3.3) 267 64 1.78 137-231 131 095-1.80
Understanding health information (HLQ9 scores) (n=1,3815)° (n=1,444)°
High (score 4.6-5.0) 252 54 1 - 1 -
Medium (score 4.0-4.5) 310 54 0.99 0.78-1.26 1.02 0.77-1.36
Low (score 3.4-3.9) 210 55 1.03 0.78-1.34 0.80 0.58-1.10
Very low (score 1.0-3.3) 233 62 1.40 1.06-1.84 1.05 0.75-149
Self-efficacy (GSE scores) (n=1,799)° (h=1431)P°
High (score 33-40) 240 48 1 - 1 -
Medium (score 30-32) 207 52 1.13 0.87-147 1.13 0.84-1.54
Low (score 25-29) 281 59 1.50 1.17-193 1.35 1.00-1.81
Very low (score 10-24) 261 64 1.90 145-248 1.66 1.19-231
Well-being (WHO5 scores) (n=1,815)° (n=1,389)°
High (score 70-100) 491 49 1 - 1 -
Medium (score 50-69) 285 59 1.51 1.22-188 142 1.09-1.86
Low (score 0-49) 233 73 2.80 213 -368 215 1.55-298
General health (SF-36 first item categories) (n=1,928)° (n=1470)°
Excellent 91 50 1 - 1 -
Very good 312 48 0.92 0.66-1.27 0.93 0.62-1.39
Good 436 56 1.32 0.96 - 1.82 1.31 0.87-1.96
Fair 176 73 2.80 1.87-4.19 2.75 1.66-4.58
Poor 46 76 3.17 1.65-6.07 212 094-477
% = Percentage of patients who had outpatient contact within potential determinant category, Cl=Confidence Interval
@ Adjusted for age, gender, educational level, years with diagnose and seizure frequency
b Total numbers included in models as numbers vary due to missing values
Outpatient contact Inpatient contact Emergency room contact

Social support w3 Social support »==  jg= Social support - . Crude
et i) ‘_,‘ Rt (ethign) i; Gethigh) | tor o Adjsted
Ability to actively engage  »= =8 Ability to actively engage - »= 81 Ability to actively engage =
with health care providers = | e with health care providers { = i with health care providers -
otigh) [ e ot high) | e by Gethigh) | e
Understanding - »== =%, Understanding o »= &4 Understanding -
health information+ = | & health information - == = health information -
ethigh) | woee | l—ar— (et ign) = (ethign) | v
Self-efficacy - v = Self-efficacy | = B, Self-efficacy -
(refhigh) | Low Foe—i (ref high) | Low i = (refhigh) |
oyt [E— v |t
Well-being - v | ey Well-being == 2N Well-being - v ig—,;
(refhigh) | v [—— (ofhigh) [ e ke Gethigh) [ e s
General health - == =g, General health - we pre——o General health - wetpts—t
(ref excellont) | = =iy (1ot xcollont) | o w4 (efexcellen) | oo ptmg——t
a—— = F -
! & b
T T T T T T T TTTT T T T T T T T v T T T
0 1 2 3 4 5 6 012345 10 15 20 25 0 1 2 3 4 5 6 7

Fig. 3 Associations between health care contacts and PRO measures in outpatients with epilepsy

Vandenbosch et al. reported a significant association
between use of a 1-day clinic and lower levels of social
support for health [14]. Howard et al. also observed a sig-
nificant positive association between inadequate health
literacy and being an inpatient, and several other studies

have found a significant association between inadequate
health literacy and emergency room contact, which is
in contrast to our findings [12, 13, 15]. These differences
between studies may be explained by different designs,
patient populations and sizes of the study population as
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Table 3 Associations between the need for inpatient contact and PRO measures in outpatients with epilepsy
Potential Determinants Cases OR 95% Cl Adjusted OR? 95% Cl
n %
Social support for health (HLQ4 scores) (n=1,819)° (n=1,441)°
High (score 3.8-4.0) 19 4 1 - 1 -
Medium (score 3.4-3.7) 17 5 1.15 0.59-2.23 1.01 0.48-2.15
Low (score 3.0-3.3) 19 4 1.00 0.52-1.90 0.79 0.37-1.67
Very low (score 1.0-2.9) 18 5 137 0.71-2.64 1.02 047-2.22
Ability to actively engage with health care providers (HLQ6 scores) (n=1816)° (n=1437)°
High (score 4.4-5.0) 24 5 1 - 1 -
Medium (score 4.0-4.3) 11 3 0.54 0.26-1.11 0.55 0.24-1.24
Low (score 3.4-3.9) 20 5 1.11 0.61-2.05 0.82 0.38-1.73
Very low (score 1.0-3.3) 20 5 1.08 0.59-1.98 0.88 042-1.86
Understanding health information (HLQ9 scores) (n=1815)° (n=1,444)°
High (score 4.6-5.0) 19 4 1 - 1 -
Medium (score 4.0-4.5) 22 4 0.93 0.50-1.75 0.88 043-1.79
Low (score 3.4-3.9) 16 5 1.02 0.52-2.02 0.81 0.36-1.80
Very low (score 1.0-3.3) 17 5 1.12 0.57-2.19 1.03 0.45-2.38
Self-efficacy (GSE scores) (n=1,799)° (h=1431)P°
High (score 33-40) 13 3 1 - 1 -
Medium (score 30-32) 13 4 1.24 0.57-2.71 1.20 0.50-2.85
Low (score 25-29) 18 4 145 0.70-2.99 1.22 0.53-2.80
Very low (score 10-24) 30 8 296 1.52-5.75 2.23 1.01-4.94
Well-being (WHO5 scores) (n=1,815)° (n=1,389)°
High (score 70-100) 36 4 1 - 1 -
Medium (score 50-69) 22 5 1.29 0.75-2.21 133 0.69-2.55
Low (score 0-49) 20 7 1.80 1.03-3.15 143 0.71-2.92
General health (SF-36 first item categories) (n=1,928)° (n=1470)°
Excellent 3 2 1 - 1 -
Very good 18 3 1.69 0.49-5.81 1.93 043-8.64
Good 36 5 294 0.90-9.66 248 057-10.83
Fair 17 8 460 1.33-15.95 4.66 1.01-2149
Poor 5 9 542 1.26-23.38 2.84 037-21.60

% = Percentage of patients who had inpatient contact within potential determinant category, Cl=Confidence interval

@ Adjusted for age, gender, educational level, years with diagnose and seizure frequency

b Total numbers included in models as numbers vary due to missing values

well as the fact that this study examined specific sub-
scales of the Health Literacy Questionnaire and health
literacy was measured with diverse tools in the afore-
mentioned studies. In addition, we chose to categorize
the HQL scales by quartiles, whereas most previous stud-
ies have analysed the scale continuously [21, 43, 44] or
dichotomized the scale to identify persons who disagreed
versus agreed to having social support and found it dif-
ficult versus easy to actively engage with health care pro-
viders and understand health information [20, 45].

In accordance with our findings, Chamberlain et al.
examined the first question of self-rated general health
in the 12-item Short Form Health Survey as a predic-
tor for use of health care services among patients with
heart failure [46], but no association between self-rated
general health and outpatient visits was found. However,
patients with poor and fair self-rated general health had
a significantly increased risk of hospitalization and con-
tact to the emergency department compared to patients
with “good—excellent” general health [46]. Those findings

partly reflect the findings in our study. The different find-
ings regarding outpatient contact may be due to poor and
fair self-rated general health in patients with heart failure
because this disease could be considered more life threat-
ening and therefore the patients would have more hos-
pitalizations and contact to the emergency room. That
would also explain the stronger associations with hospi-
talizations and contact to the emergency room for poor
and fair self-rated general health compared to excellent
self-rated general health among patients with heart fail-
ure compared to patients with epilepsy.

Strengths and limitations

The study population is most likely a representative sam-
ple of the population of AmbuFlex/Epilepsy at Aarhus
University Hospital because almost the entire population,
except those with proxy questionnaires, were included.
With a relative high participation rate (83.1%), we believe
the risk of a systematic selection into to the study to be
limited. Although, non-responders were significantly
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Table 4 Associations between the need for emergency room contact and PRO measures in outpatients with epilepsy
Potential Determinants Cases OR 95% Cl Adjusted OR? 95% Cl
n %
Social support for health (HLQ4 scores) (n=1,819)° (n=1,441)°
High (score 3.8-4.0) 34 10 1 - 1 -
Medium (score 3.4-3.7) 34 8 1.30 0.79-2.13 1.22 069-2.15
Low (score 3.0-3.3) 37 9 1.09 0.67-1.77 1.09 0.63-191
Very low (score 1.0-2.9) 35 7 1.51 0.93-2.48 1.32 0.74-2.35
Ability to actively engage with health care providers (HLQ6 scores) (n=1.816)° (n=1437)°
High (score 4.4-5.0) 46 9 1 - 1 -
Medium (score 4.0-4.3) 25 6 0.63 0.38-1.04 0.68 040-1.17
Low (score 3.4-3.9) 30 8 0.86 0.53-1.38 0.51 0.28-092
Very low (score 1.0-3.3) 41 10 1.17 0.75-1.82 0.79 046-1.35
Understanding health information (HLQ9 scores) (n=12815)° (n=1,444)°
High (score 4.6-5.0) 37 8 1 - 1 -
Medium (score 4.0-4.5) 42 8 091 0.58-1.44 0.82 049-1.37
Low (score 3.4-3.9) 25 7 0.81 048-1.37 0.69 038-1.24
Very low (score 1.0-3.3) 38 11 131 0.82-2.11 0.84 047-152
Self-efficacy (GSE scores) (n=1,799)° (n=1431)P°
High (score 33-40) 24 3 1 - 1 -
Medium (score 30-32) 30 8 1.59 0.91-2.76 1.31 0.70-245
Low (score 25-29) 44 10 1.98 1.19-3.32 1.82 103-3.21
Very low (score 10-24) 45 1 245 1.46-4.09 1.63 0.88-3.00
Well-being (WHO5 scores) (n=1,815)° (n=1,389)°
High (score 70-100) 70 7 1 - 1 -
Medium (score 50-69) 37 8 1.11 0.73-1.68 1.10 067-181
Low (score 0-49) 35 11 1.64 1.07-2.52 142 0.85-2.37
General health (SF-36 first item categories) (n=1,928)° (n=1470)°
Excellent 12 7 1 - 1 -
Very good 42 7 0.98 0.50-1.89 1.31 0.56-3.05
Good 59 8 1.18 0.62-2.25 1.38 060-3.20
Fair 29 12 1.97 0.98-3.98 2.70 1.11-657
Poor 7 12 1.87 0.70-4.98 1.78 048-6.60

% = Percentage of patients who had emergency room contact within potential determinant category, Cl=Confidence interval

@ Adjusted for age, gender, educational level, years with diagnose and seizure frequency

b Total numbers included in models as numbers vary due to missing values

younger than the responders, it seems unlikely that
young non-respondents differed from young responders
with respect to our outcome variable — i.e. future con-
tacts to health care services.

A strength of the study is the prospective design, and
almost complete data were available through registers
within the follow-up period, with only 3% of the patients
lost to follow-up due to death or migration. The disad-
vantage of collecting information on hospital contact via
a register is that registers are collected for administra-
tive purposes and not for research, which may result in
a lower quality of data. However, missing registration of
contact in relation to epilepsy probably has personal con-
sequences for the patients involved and must therefore be
limited. Our categorization of health outcomes resulted
in few cases of patients with a health care contact. This
of course increased the uncertainty of the estimates espe-
cially for the results of inpatient contact and emergency
room contact, where broad confidence intervals ques-
tion the statistical strength — even though estimates were

significant. These associations no longer reached statisti-
cal significance, when excluding participants who did not
receive pre-schedule PRO in our supplemental analyses.
However, overall our supplemental analyses did not dif-
fer substantially from the main analyses and we there-
fore believe this to be a result of a low number of cases in
these outcomes rather than a systematic effect of patient-
initiated follow-up [42].

Similar categorization of potential confounders and
missing items regarding educational level, years with
diagnosis of epilepsy and seizure frequency may have led
to some residual confounding. Furthermore, there may
be recall bias regarding years with a diagnosis of epilepsy
because it was self-reported. There would probably have
been fewer missing data regarding years with a diagno-
sis of epilepsy if the information had been collected from
hospital records, although this method requires more
resources and time. Other factors such as living alone and
number of chronic conditions may also have been rel-
evant in the analyses, as they have been associated with
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different levels of sub-scale 4 in the HLQ. Beauchamp et
al. found that people living alone and with >4 chronic
conditions reported having less social support for health
[45]. However, inclusion of further variables would have
required a larger sample size to avoid an overfitted regres-
sion model and erratic estimates. Furthermore, a high
number of statistical tests were performed to explore
the associations between a range of health domains and
outpatient contacts, which to some extend could have
increased the chance of false positive findings (i.e. type 1
error). Finally, the explanatory nature of the study should
be noted. The aim of current study was only to provide
evidence supportive of the independent effect of the dif-
ferent health domains, while controlling for known con-
founders [25]. Thus, the individual contribution of these
variables for the overall prediction of health care outpa-
tient services should be further investigated. The results
of this study can be generalized to almost all outpatients
in AmbuFlex/Epilepsy at the Department of Neurology,
Aarhus University Hospital. However, further generaliza-
tion is limited as the department and the patient group
may differ from other departments and patient groups in
several regards. The department is highly specialized, has
used the PRO-based follow-up approach for many years,
and has referred a greater proportion of patients to PRO-
based follow-up than other neurological departments in
the region and in other regions of Denmark. Therefore,
it is probable that the population of AmbuFlex/Epilepsy
may be overrepresented by patients with severe epilepsy.

Conclusion

Lower levels of health literacy (social support), well-
being, self-efficacy and self-rated general health were
associated with a greater need for contact to outpatient
services at 1 year. Patients with lower levels of self-effi-
cacy and fair general health perception also seem more
likely to have inpatient contact and an emergency room
visit. This study demonstrated that PRO measures may
provided useful information in relation to the possibility
of proactive efforts, prevention of disease-related issues
and implementation of efficiency options regarding
resource utilization. However, our findings would need to
be confirmed in other epilepsy populations.
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