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Abstract

Background Previous studies on medication therapy management services, e.g. medication reconciliation and medication
review, do not show consistent improvements in patient’s health-related quality of life. However, these services can reduce
adverse drug events.

Aim To evaluate the correlation between health-related quality of life and adverse events/adverse drug events reported by
patients.

Method Older patients (> 65 years) with polypharmacy (>5 medicines) admitted to orthopaedic or surgical wards were
included. Patients were contacted post-discharge to evaluate patient-reported adverse events, health-related quality of life
using the EuroQol questionnaire and self-perceived health status on a 5-point Likert scale. The outcomes were the correla-
tion between health-related quality of life and the number of adverse events/adverse drug events, and potential predictors
for these events. Spearman correlation and Poisson regression were used for data analysis.

Results 102 patients were included. The correlation between health-related quality of life and adverse events was weak but
significant (Spearman correlation coefficient: —0.328, p=0.001). No correlation was found for adverse drug events (—0.064,
p=0.521). Self-perceived health status was a predictor for adverse events, not for adverse drug events. Health-related quality
of life was neither a predictor for adverse events, nor for adverse drug events.

Conclusion The correlation between the number of patient-reported adverse events, adverse drug events and health-related
quality of life measured by the EuroQol was weak. There is a need for a questionnaire that includes the impact of medication
use and is sensitive to outcomes that are affected by medication therapy management services.

Keywords Adverse events - Adverse drug events - Health-related quality of life - Medication therapy management - Patient-
reported outcome measures
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f.karapinar@olvg.nl e The EuroQol questionnaire (EQ-5D) is often used in clin-

ical and health economic research to evaluate the effect
of medication therapy management services. However,
this questionnaire only includes questions that generally
are not impacted by medication.

e This study showed a weak correlation between the
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number of patient-reported adverse (drug) events and
health-related quality of life measured by the EQ-5D.
This result provides further support for the hypothesis
that the EuroQol questionnaire is not sensitive enough
to evaluate medication therapy management services.
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Introduction

The use of polypharmacy has been linked to negative out-
comes such as adverse drug events (ADEs) [1]. ADEs are
any injuries resulting from medication use, including physi-
cal harm, mental harm or loss of function [2]. ADEs have
an important effect on patient’s health status [3]. Medication
therapy management services, such as medication review
and medication reconciliation, can reduce ADEs [4-8]. Con-
sequently, it has been suggested that these services may also
improve the patient’s health-related quality of life (HRQoL)
[9-11].

The EuroQol five-dimensional (EQ-5D) questionnaire
is the most commonly used generic questionnaire to meas-
ure HRQoL [12]. This questionnaire is used in clinical and
health economic research. The EQ-5D is validated and con-
siders five dimensions including mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression [13].
Also in medication therapy management studies the EQ-5D
is a frequently used questionnaire [14, 15].

Generic HRQoL measures have a very broad approach
to health-related quality of life and are often not sensitive
to changes in humanistic outcomes linked to changes in
medication regimens for patients [16]. A review of Moham-
med et al., discussed that HRQoL questionnaires provide a
limited coverage of themes related to the burden of medi-
cation use because they mainly address somatic problems
[14]. This was also highlighted in the DREAMER-study
[10]. This study showed that a medication review focused
on personal goals decreased the number of health prob-
lems with impact on daily life, but it did not significantly
affect HRQoL measured with the EQ-5D index score [10].
Similarly, a recent randomized controlled trial incorporating
pharmaceutical care did not show an effect on EQ-5D index
score, while a significantly higher proportion of drug-related
problems was resolved, including adverse drug events [17].

Previous studies have not evaluated the correlation
between HRQoL and the number of patient-reported ADEs
which are impacted by medication therapy management
services.

Aim

Therefore, the aim of this study is to evaluate the correlation
between HRQoL measured by EQ-5D and adverse (drug)
events reported by patients.

Ethics approval

The original study was approved by the local ethics commit-

tee of OLVG hospital (Adviescommissie Wetenschappelijk
Onderzoek-Medisch-Ethische Commissie, i.e. ACWO-MEC,

ID WO: 17.040). Written informed consent was obtained
from all patients.

Method

The present study is a sub-analysis of a previous implemen-
tation study that evaluated the effect of a geriatric steward-
ship program on drug-related problems reported by patients
after discharge [6]. The pre-group received usual care (no
program), the post-group received the geriatric steward-
ship program. The program entails an inpatient medication
review by a hospital pharmacist and geriatrician based on (I)
clinical records to draft initial recommendations, (II) consul-
tations with primary care providers (general practitioner and
community pharmacist) to discuss the hospital-based recom-
mendations, (IIT) patient interviews to assess their needs, and
(IV) a multidisciplinary evaluation of all previous steps to
draft final recommendations. Details regarding the methods,
results and sample size calculation of the original study have
been reported elsewhere [6].

Setting and study population

The original study was performed in a general teaching hos-
pital in Amsterdam, the Netherlands.

Data were collected from February 2017 until September
2018. Because this current study focussed explicitly on the
correlation between HRQoL and adverse (drug) events—and
a geriatric stewardship program will not impact the correla-
tion itself between HRQoL and adverse (drug) events—data
from the control and intervention group were combined for
this study.

Inclusion criteria were age > 65 years old, polypharmacy
(chronic use of > 5 medications), one or more risk factors for
frailty as previsouly described in Ponjee et al. and admitted
to orthopaedic or surgical wards [6]. The participants were
recruited from orthopaedic or surgical wards, since these
wards are classified as high risk for ADEs by the Dutch
national guideline Polypharmacy in the older patients [18].

Exclusion criteria were logistical reasons (e.g. short
length of stay <48 h), no informed consent, patients with a
language barrier or cognitive impairment, tourists (no per-
manent residency in the Netherlands), patients that already
had their medications reviewed in the past three months and
patients who lived in a nursing home (as they do not manage
their medication independently) or who received palliative
care (due to the short life expectancy). In the current study
we also excluded patients from whom questionnaires could
not be obtained.
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Data collection and classification

Patient-reported AEs, ADEs, HRQoL and self-rated health
status were assessed two weeks after discharge by a tele-
phone interview as most ADEs are known to occur in the
first weeks after discharge [19]. Patients were contacted dur-
ing office hours and with a maximum of three attempts in
total. A validated questionnaire was used to evaluate the
patient-reported events [20]. In this questionnaire a patient
could indicate if he or she suffered from one or more com-
plaints of a predetermined list of AEs or from other com-
plaints which were not listed. If a patient reported a com-
plaint, the patient was asked whether he or she thought it
was caused by medication (ADEs) [4, 5, 20-22]. Previous
studies addressed that healthcare professionals underesti-
mate the prevalence of ADEs among their patients [21, 22].
Therefore, it is important to ask patients for ADEs. The most
reported ADEs in the current study were stomach ache, nau-
sea, obstipation, fatigue and pain [6].

Patients could be unsure whether their medication was
causing an ADE. Also, elderly patients are known to link
their medication use less often to ADEs as they think it is
part of aging or due to their illness [22, 23]. Furthermore, for
healthcare professionals it is difficult to clinically adjudicate
the likelihood that a patient-reported complaint is an ADE.
For example head ache, nausea or dizziness could be related
to many medication. Therefore, we collected data on both
patient-reported ADEs and patient-reported AEs. ADEs and
AEs will be addressed as A(D)Es in the rest of this paper.

The EQ-5D-3L was used to evaluate HRQoL. The five
dimensions, i.e. mobility, self-care, usual activities, pain/
discomfort and anxiety/depression, have each three sever-
ity levels that are described by statements. The EQ-5D-3L
statements were scored with the Dutch value set to obtain
EQ-5D-3L summary index scores that represents the patient-
reported state of health [24]. The summary index score
ranges from O (representing death) to 1 (representing full
health), with negative values representing states worse than
death [25].

The self-rated health status was measured with a 5-point
Likert scale (very poor, poor, fair, good, excellent) on which
higher scores indicated better self-rated health [25].

Patient characteristics were extracted from the medical
records in the hospital information system (e.g. gender,
age, living situation, using home health care, having help
with medication use, education level, health literacy, ward
type, length of hospital stay, risk factors of frailty, number
of prescription drugs per patient and received the geriatric
stewardship intervention). Health literacy was measured
using the Set of Brief Screening Questions (SBSQ) [26].
This questionnaire was used as it addresses self-perceived
skills concerning understanding medical information and

@ Springer

filling out medical forms. It contains three questions mak-
ing it more feasible for daily practice than many extensive
health literacy questionnaires.

Outcome measures

The primary outcome was the correlation between HRQoL
and the number of patient-reported AEs and ADEs. Second-
ary outcomes were potential predictors of AEs and ADEs.

Data analysis

Spearman’s rank correlation coefficient was used to assess
the correlations between the HRQoL and the number of
patient-reported AEs and ADEs, because both HRQoL and
the number of reported A(D)Es were not normally distrib-
uted. To assess a possible dissimilarity in gender and age,
Spearman correlations were calculated for men and women
separately. The two age groups used in this study were
defined as age <75 years and 75 year or higher. A Spear-
man coefficient of 0.20-0.35 was considered weak, between
0.35-0.50 moderate, and > 0.5 indicates a strong correlation
[27].

Univariable Poisson regression was used to identify pre-
dictors for the number of A(D)Es as a hypothesis generating
study. Predictors with a p value <0.1 in univariable analysis
were entered in a multivariable model to determine the inde-
pendent effects. A model including HRQoL was analysed
and a model replacing HRQoL with self-rated health status
was analysed. All analyses were done using IBM SPSS Sta-
tistics version 27. p values < 0.05 were considered statisti-
cally significant.

Results
Baseline patient characteristics

A total of 127 patients participated in the original study.
Twenty five patients did not complete the HRQoL question-
naire mainly because patients felt too ill to respond. Conse-
quently, 102 patients were included in the analysis.

Patient baseline characteristics are presented in Table 1.
Forty-six percent of the patients were male, the median age
of patients was 77 years (IQR: 10.8). The mean number of
prescription drugs per patient was 9.9 (SD 3.4). Half of the
patients had received the geriatric stewardship program.

Correlation HRQoL and adverse (drug) events
A significant weak correlation was found between HRQoL

and the number of patient-reported AEs (correlation coeffi-
cient —0.328, p=0.001, i.e. a lower summary index score of
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Table 1 Baseline patient

Patient group (n=102)

characteristics
Gender (male), n (%) 47 (46.1)
Age (years), median (IQR) 77.3 (10.8)
Living situation (alone), n (%) 56 (54.9)
Having home health care, n (%) 31 (30.4)
Help with medication use (e.g., caregiver, home health care nurse), n (%) 17 (16.7)
Education®, n (%)
No education 6(5.9)
Primary education 60 (58.8)
Secondary education 18 (17.6)
High education 18 (17.6)
Inadequate health literacy", n (%) 17 (16.7)
Ward type, n (%)
Surgery 83 (81.4)
Orthopaedics 19 (18.6)
Length of hospital stay (days), median (range) 9 (6-15)
Risk factors for frailty®, n (%) 25+1.3
Number of prescription drugs per patient, mean (SD) 99+3.4
Received the geriatric stewardship program, n (%) 50 (49.0)
*Primary education: elementary or primary school; Secondary education: pre-vocational, senior general or
pre-university; Higher education: higher professional or university
bInadequate health literacy (Set of Brief Screening Questions (SBSQ) <2)
“Risk factors for frailty: Risk factors for frailty were reduced renal function (estimated glomerular filtration
rate [eGFR] < 50 ml/min/1.73 m?), physical impairment (Katz Index of Independence in Activities of Daily
Living KATZ-ADL] >2), fall risk, delirium risk, unplanned hospital admission, or hospitalization in the
previous three months
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Fig.1 The correlation between HRQoL (EQ-5D) and the number of patient-reported adverse events (AEs; left panel, spearman rank correlation
coefficient —0.328, p value=0.001) and adverse drug events (ADEs; right panel, spearman rank correlation coefficient —0.064, p value=0.521)

HRQoL correlates with a higher number of AEs). No signifi-
cant correlation was found between HRQoL and the number
of patient-reported ADEs (correlation coefficient —0.064,
p=0.521). Figure 1 shows that there is considerable hetero-
geneity between the patient-reported HRQoL and A(D)Es.

When exploring gender, a significant correlation between
HRQoL and AEs was present in both males (correlation
coefficient —0.298, p=0.042) and females (correlation coef-
ficient —0.323, p=0.016). For both genders, there was no
significant correlation between HRQoL and ADE:s.
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In patients under 75 years there was a significant cor-
relation between HRQoL and AEs (correlation coefficient
—0.468, p=0.002). In patients 75 years and older no signifi-
cant correlation was found (correlation coefficient —0.242,
p=0.060). For both age groups there was no significant
correlation between HRQoL and patient-reported ADEs
(p=0.350 and p=0.965, respectively).

Predictors of adverse (drug) events

In univariable Poisson regression the following character-
istics were associated with the number of patient-reported
AEs (i.e., p<0.1): gender, hospital location, living alone,
health literacy, HRQoL summary index score, number of
prescription drugs, length of stay and receiving the geriat-
ric stewardship intervention. In multivariable analyses only
low health literacy (adjusted rate ratio (aRR) 1.29, 95% CI

1.01-1.65; p=0.043) was significantly associated with a
higher number of patient-reported AEs (Table 2a).

In univariable Poisson regression the following charac-
teristics were associated with the number of patient-reported
ADEs (i.e., a p<0.1): ward type, living alone, health lit-
eracy, having home care, number of prescription drugs, and
receiving the geriatric stewardship intervention. The multi-
variable Poisson regression analyses for the risk of develop-
ing an extra ADE showed four predictors that were indepen-
dently associated with a higher number of ADEs (Table 2b);
inadequate health literacy (aRR 1.77, 95% CI 1.13-2.77,
p=0.013), admission to the orthopaedic ward (instead of
surgical, aRR 1.88, 95% CI 1.18-2.98, p=0.008), having
home care (aRR 1.53, 95% CI 1.01-2.33; p=0.047) and
having received the geriatric stewardship program (aRR
0.46, 95% C1 0.29-0.74; p=0.001).

Table 2 Predictors of the

Variable RR (95% CI) p value aRR (95% CI) p value
number of adverse events
(AEs) (a) and adverse drug (a) Adverse events (AEs)
events (ADEs) (b) Gender 128 (1.05-1.57)  0.016 0.92 (0.74-1.14) 0.450
Age 1.01 (0.99-1.03) 0.213
Living alone 1.44 (1.18-1.77)  <0.001 0.82 (0.65-1.03) 0.091
Home care 1.12 (0.91-1.39) 0.287
Having help with medication use 0.96 (0.73-1.25) 0.738
Education level multiple 0.928%*
Inadequate health literacy 1.48 (1.17-1.87) 0.001 1.29 (1.01-1.65) 0.043
Ward (surgery vs orthopedic) 0.82 (0.65-1.04) 0.103
Length of stay (days) 0.99 (0.98-1.00) 0.016 0.99 (0.98-1.00) 0.129
Number of risk factors of frailty 1.02 (0.94-1.10) 0.635
Number of prescription drugs 1.04 (1.01-1.07) 0.009 1.02 (0.99-1.05) 0.198
Receiving the geriatric stewardship intervention 0.83 (0.68-1.01) 0.062 0.89 (0.72-1.11) 0.290
Hospital location 1.34 (1.10-1.63) 0.004 1.15(0.93-1.43) 0.190
HRQoL 0.59 (0.43-0.81) 0.001 0.72 (0.51-1.01) 0.058
(b) Adverse drug events (ADEs)
Gender 0.77 (0.51-1.16) 0.209
Age 0.99 (0.96-1.02) 0.611
Living alone 0.51 (0.33-0.79) 0.002 0.75 (0.46-1.24) 0.260
Home care 1.52 (1.01-2.29) 0.043 1.53 (1.01-2.33) 0.047
Having help with medication use 0.90 (0.52-1.57) 0.719
Education level n.a 0.972*
Inadequate health literacy 1.91 (1.22-2.97) 0.004 1.77 (1.13-2.77) 0.013
Ward (surgery vs orthopedic) 1.84 (1.19-2.84) 0.006 1.88 (1.18-2.98) 0.008
Length of stay (days) 0.99 (0.98-1.01) 0.584
Number of risk factors of frailty 0.99 (0.84-1.16) 0.873
Number of prescription drugs 1.05 (0.99-1.11) 0.099 1.02 (0.96-1.08) 0.609
Receiving the geriatric stewardship intervention 0.46 (0.30-0.70)  <0.001 0.46 (0.29-0.74) 0.001
Hospital location 1.32 (0.88-1.98) 0.175
HRQoL 0.77 (0.40-1.48) 0.432

RR (adjusted) rate ratio, HRQol health related quality of life

*Qverall p value
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When replacing the HRQoL summary index score with
the self-rated health status of patients, in the multivariable
analysis the self-rated health status was a predictor (aRR
0.57 (95% CI 0.37-0.88) for very good/excellent health vs.
bad health; overall p =0.036) for AE but not for ADE (aRR
0.47 (95% CI 0.18-1.23) for very good/excellent health vs.
bad health; overall p=0.223).

Discussion
Key findings

This study showed a weak, but significant correlation
between health-related quality of life (HRQoL) and patient-
reported adverse events (AEs), and no correlation between
HRQoL and patient-reported adverse drug events (ADEs) in
older patients with polypharmacy. HRQoL was not a predic-
tor for the number of patient-reported A(D)Es.

Taking the correlation coefficient for patient-reported
AEs (—0.328) into account a weak correlation was found.
Furthermore, there was considerable heterogeneity between
the patient-reported AEs as we observed patients with one
AE reporting a low HRQoL versus patients with>5 AEs
reporting an excellent HRQoL. The EuroQol questionnaire
is limited to five dimensions, of which pain and anxiety/
depression can be the result of potential adverse events.
Complaints such as nausea, obstipation and fatigue will less
likely influence the other dimensions measuring functioning
such as mobility, self-care and usual activities. These com-
plaints are expected to reduce HRQoL compared to patients
who do not have these complaints. Therefore, it might be dif-
ficult to impact HRQoL measured with questionnaires that
also focus on somatic problems. In a larger study population
the EQ-5D subscales may be more useful in measuring ele-
ments of quality of life such as pain or anxiety/depression.
This study was too small to perform subscale analysis.

To our knowledge, this is the first study that evaluated
the correlation between a frequently used HRQoL question-
naire, i.e. the EuroQol questionnaire (EQ-5D), and A(D)Es.
The EQ-5D is often used in clinical and health economic
research to evaluate the effect of medication therapy man-
agement services [27]. A systematic review by Payakachat
et al. studied the responsiveness of the EQ-5D to detect
meaningful clinical change in health states. They found that
the EQ-5D was responsive in only half of the studies, as an
effect of the use of the five domains which did not cover dis-
ease-specific measures. They also reported that the EQ-5D is
less sensitive when it comes to small changes or less severe
conditions [28].

In this study the EQ-5D-3L was used. A newer version
the EQ-5D-5L, with five instead of three answer options, is
widely researched and generally accepted as more sensitive,

but conflicting results have been published [29]. A recent
European study showed similar measurement properties
between EQ-5D-3L and EQ-5D-5L in older patients with
polypharmacy [27]. EQ-5D-5L uses the same five dimen-
sions and thus has the same shortcoming as the EQ-5D-3L.
To evaluate the impact of pharmaceutical interventions, such
as medication reconciliation, patient education and medica-
tion review, there is a need for a HRQoL questionnaire that
includes the impact of medication use and that is validated
in multiple countries. New tools have been proposed such as
the Medication-Related Burden Quality of Life (MRBQoL),
the Medication-related Quality of Life (MRQoL) and the
Living with Medicines Questionnaire (LMQ) [30-33]. The
correlation with patient-reported outcomes that are impacted
by medication management services need to be further
explored.

Strengths and weaknesses and further research

A strength of this study is the use of patient-reported out-
comes, as A(D)Es found in patient records can be incom-
plete [21, 22]. However, there are also limitations to this
study. First, we did not assess whether there was a causal
association between the patient-reported ADEs and the med-
ication use of patients. This would have required medication
reconciliation after discharge to assess the exact medication
use of patients. But even then, distinguishing ADEs from
the impact of the patient’s disease is difficult, especially for
ADEs such as nausea or headache. Therefore, we reported
the correlation for AEs and ADEs. Previous studies have
shown that the sensitivity of patient-reported ADEs was
lower (29-70%) than the specificity (85-93%) [22, 34].
This means that patients more often have difficulty in linking
their complaints to their medication use. For this study, this
would result in an underestimation of patient-reported ADEs
compared to clinically adjudicated ADEs. Nevertheless, we
think the correlation with HRQoL would still be weak as the
overall correlation with AEs was weak.

Second, poor HRQoL could influence the perceptions of
patients on A(D)Es as they might accept certain complaints
as part of their disease and would not report them. However,
to reduce this patients were questioned on a predetermined
list of adverse events and patients addressed also other com-
plaints which were not listed.

Third, the sample size in this study was limited and
selection bias can be present as several patient groups were
excluded due to the difficulty in obtaining the questionnaires
(e.g. patients with a language barrier or cognitive impair-
ment). There is a possibility that in other study populations
better correlations are seen. Also, in larger study populations
the HRQoL might be a predictor for the number of A(D)Es.
It must be kept in mind, however, that medication therapy
management services can only impact preventable ADEs
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which occur less often and probably would require very large
sample sizes to show an effect on a generic HRQoL. Third,
this study was performed in one hospital limiting the gen-
eralizability. Finally, there are many HRQoL measures of
which some might better correlate. In this study the visual
analogue scale (EQ-VAS) was not used due to the phone
interview. Therefore, the self-rated health status was used.
As the EQ-VAS is on a scale of 0-100 it might better reflect
how patients perceive their HRQoL. In two randomized con-
trolled trials, the DREAMER study and the study of Sak-
thong et al., no effect was seen on the EQ5D index score
but there was an effect on EQ-VAS [10, 17]. Future stud-
ies should evaluate whether better correlations are found
between other HRQoL measures and A(D)Es. Also, future
studies should evaluate and validate for multiple patient
groups what patients regard a good HRQoL in relation to
their medication use.

Conclusion

In conclusion, HRQoL measured by the EQ-5D showed
a weak correlation with patient-reported adverse events
(AEs) and no correlation with adverse drug events (ADEs).
HRQoL was not a predictor for the number of patient-
reported A(D)Es. There is a need for a questionnaire that
includes the impact of medication use and is sensitive to
outcomes that are affected by medication therapy manage-
ment services.
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