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Background: Stroke is a major cause of disability and one of the leading causes of death among the
elderly. Treatment related problems can lead to undesirable consequences. The Medication
Management Review (MMR) service is aimed at identifying, resolving and preventing TRPs, subsiding
the undesirable outcomes associated with TRPs.
Objectives: To explore the types, frequencies and severity of TRPs amongst post-stroke patients recruited
through hospitals via conducting the MMR service by clinical pharmacists in Jordan. Associations
between patient factors and the identified TRPs were explored.
Methods: This cross-sectional descriptive study was conducted over three months in 2017 in different
geographical areas throughout Jordan. Randomly recruited patients were interviewed at the hospitals
to collect their demographic data and clinical characteristics. Types/frequencies/severity of TRPs for each
stroke patient were identified by a clinical pharmacist. Associations between the identified TRPs and
patient’s factors were explored through multiple regression analysis.
Key findings:
Out of 198 stroke patients (mean age: 56.6 ± 14.2) who completed the study, 110 (55.6%) were males.

Many of the patients (82 (41.6%)) were smokers and 61 (69.2%) had hypertension and/or diabetes. The
mean number of TRPs per patient was 2.5 ± 1.1. The most common TRP categories involved efficacy issues
(198 (40.6%)), inappropriate drug adherence (136 (27.9%)) and inappropriate patient knowledge (114
(23.4%)). More than 70.0% (342/487) of the identified TRPs were of major severity. Higher number of
TRPs was found to be associated with being a male, having a lower educational level, being a current smo-
ker, having a higher number of drugs and a poorer quality of life.
Conclusion: Lack of drug efficacy, inappropriate drug adherence and patient knowledge were the major
TRPs identified via delivering the MMR service to post-stroke patients. The identified TRPs highlights
the importance of the MMR service, and supports planning future strategies aimed at decreasing the inci-
dence of strokes.
� 2018 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Stroke is one of the leading causes of death and the major cause
of disability among the elderly; it has been ranked as the third
deadliest medical condition worldwide (Mozaffarian et al., 2016).
According to the report of the World Health Organization, 15 mil-
lion people worldwide suffer from a stroke every year. Of these, 5
million die and another 5 million are left permanently disabled,
placing a burden on their family and community (World Health
Organization. 2018). Stroke is associated with significant morbidity
and mortality, a significant cause of long-term disability, and
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exerts a significant burden on the economic state worldwide
(Ehntholt & Yule, 2006).

Multimorbidity, defined as the presence of two or more long-
term conditions, is becoming a challenge worldwide for patients,
healthcare professionals and policy-makers (Barnett et al., 2012;
Valderas et al., 2009). Hypertensive diabetic patients are at a sub-
stantially increased risk for primary and secondary strokes
(McFarlane et al., 2005). Hypertension is a major risk factor for
ischemic stroke and intracerebral hemorrhage (Straus et al.,
2002). The crude incidence of stroke among patients with diabetes
is three times greater than in the general population (Tuomilehto &
Rastenyte, 1999). The presence of multiple chronic conditions are
associated with higher number of medications and lower patient
adherence, leading to a higher number of treatment-related prob-
lems (TRPs) (Basheti et al., 2016a).

A TRP has been defined as ‘an event or circumstance involving
patients’ treatment that actually or potentially interferes with an
optimum outcome for a specific patient’ (AbuRuz et al., 2006).
Many TRPs have been stated as preventable causes of morbidity
and mortality, including hospital admissions for drug toxicity and
fatal drug poisonings leading to death (de Freitas et al., 2018;
Jonsson et al., 2009; Juurlink et al., 2003). It is important to recog-
nize pharmaceutical services aimed at identifying, resolving and
preventing TRPs, hence subsiding the undesirable clinical and eco-
nomic outcomes associated with it (Altowaijri et al., 2013).

Studies revealed that patients with stroke are at a high risk to
develop TRPs due to polypharmacy and Multimorbidity (Barnett
et al., 2012; Gallacher et al., 2014). In addition, the psychological
consequences of stroke, such as post-stroke anxiety and depres-
sion, can negatively affect the outcomes in patients with stroke
(Rafsten et al., 2018; Shi et al., 2017), as it has been associated with
decreased compliance with therapy, resumption of social activities
and quality of life (Sturm et al., 2004; Williams et al., 2004). Such
consequences may affect patient’s adherence to recommended
self-care activities (e.g. diet and exercise) and hence TRPs
(Arowoiya et al., 2017).

Hence, identifying concurrent medical conditions and TRPs is an
important priority for healthcare professionals to improve the
management and health-related quality of life in stroke patients.
Identifying TRPs for patients with stroke is essential to develop
strategies for prevention, early detection, appropriate management
and modifying treatments to individuals based on their needs,
including cost, accessibility, and availability of medications, which
in turn improved health outcomes (Hackett & Anderson, 2005).

The pharmacist has become an integral member of the multi-
disciplinary team providing clinical patient care in various health-
care settings (Basheti et al., 2016a, 2016b). Pharmacists’
interventions in outpatient, inpatient, and emergency department
settings have been shown to improve the control of modifiable risk
factors (i.e. blood pressure, blood glucose and cholesterol levels)
and reduce hospitalizations and mortality (Chisholm-Burns et al.,
2010). Pharmacists’ unique knowledge of pharmacology, pharma-
cokinetics and drug interactions makes them well-suited to assist
stroke patients in maintaining a safe and effective use of medica-
tions with narrow margin of safety and with complex pharmacol-
ogy and pharmacokinetics, such as anticoagulants (Lakshmi et al.,
2013).

Medication Management Reviews (MMR) which are conducted
by pharmacists have been an essential element of the expanded
clinical services provided by pharmacists worldwide (Australian
Government Medicare Australia; Laaksonen et al., 2010; The
Royal Pharmaceutical Society, 2018). The MMR process utilizes
the specific knowledge and expertise of each of the healthcare pro-
fessionals involved; in the Australian model for example
(Australian Government Medicare Australia), in collaboration with
the general practitioner, a pharmacist comprehensively reviews
the patient’s medication regimen; after discussion of the pharma-
cist’s report and findings, the doctor and patient agree on a medi-
cation management plan. With the patient being central to the
development and implementation of this plan with their doctor,
the MMR aims to maximize patients’ care and benefit from their
medications. The MMR service leads to positive clinical outcomes,
including reduction in adverse drug events, severity of illnesses,
healthcare service costs, and emergency department contacts
(Basheti et al., 2013; Christensen & Lundh, 2013; Ramalho de
Oliveira et al., 2010; Sorensen et al., 2004). The value of the MMR
service has been demonstrated in previous published studies (Al
Alawneh et al., 2018; Basheti et al., 2016a; Basheti et al., 2013;
Basheti et al., 2017; Basheti et al., 2016b). It is reasonable to infer
that through the MMR service, pharmacists can greatly benefit
patients with post-stroke, identified right after their hospitaliza-
tion and followed post hospital discharge.

In Jordan, pharmacists support the concept of pharmaceutical
care, and patients show great satisfaction when a pharmaceutical
care service is offered (Basheti et al., 2018; Elayeh et al., 2017).
However, barriers to the broad implementation of pharmaceutical
care have been reported, including suboptimal physician-
pharmacist communication and inadequacies in pharmaceutical
care training (Aburuz et al., 2012). Continuing professional devel-
opment for pharmacists is not mandatory as yet, nor are there
any post-licensure revalidation mechanisms in place (Bader et al.,
2017). In spite of the introduction of the Pharm D programme in
2000, these concerns are still recognized, and have echoed in the
hospital setting as well, where resistance to accepting or recogniz-
ing newer pharmacy clinical services still reported (Tahaineh et al.,
2009). The MMR service is not effective in the country at present
(Basheti et al., 2014; Qunaibi et al., 2013) limiting the scope of
pharmacists to identify, prevent and resolve TRPs for post-stroke
patients. Pharmacist’s role in this area needs to be further explored
in the different healthcare settings.

The aim of this study was to evaluate the types, frequencies and
severity of the identified TRPs for hospitalized post-stroke patients
via conducting the MMR service. Secondary aim includes exploring
the association between patient factors (demographic data, clinical
characteristics and quality of life) and the identified TRPs.
2. Methods

2.1. Study design and clinical setting

The study aims were addressed in a cross-sectional descriptive
study design. Jordanian patients were recruited from multi-
hospitals evenly distributed throughout Jordan. Nine major hospi-
tals representing the three major health sectors in Jordan, includ-
ing military, governmental, and educational hospitals (university
teaching hospitals) were involved. Hospitals affiliated with these
health sectors were divided according to their geographical area
into three strata: the North, the Middle and the South of Jordan.
Three hospitals representing the three chief sectors were then ran-
domly selected from each stratum (the computer-generated ran-
domization program was used (www.randomizer.org). Data
collection occurred between April 2017 and June 2017.
2.2. Ethical approval

Ethical approval for the study was obtained from each ethical
committee at the selected hospitals before conducting the study.
A written informed consent was obtained from all patients after
they were fully informed of the study purpose and objectives. All
patients were assigned a code number to ensure confidentiality.

http://www.randomizer.org
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2.3. Inclusion criteria

All patients experiencing a first or succeeding ischemic or
hemorrhagic stroke, and recently admitted to one of the selected
hospitals, were included in the study. Stroke diagnosis was
confirmed by a senior neurology specialist using computed tomog-
raphy (CT) or magnetic resonance imaging (MRI). Inclusion criteria
included patients diagnosed with stroke, 18 years or older, and
willing to provide written informed consent.
2.4. Exclusion criteria

Patients diagnosed with subarachnoid hemorrhage or reversible
neurovascular status (transient ischemic attack); because of differ-
ences concerning etiology, risk factors and management, patients
diagnosed with a mental illness and/ or major psychiatric illness
(such as dementia, confusion, psychosis and depression), patients
with a history of taking psychotropic agents, patients having major
hearing or visual difficulties, patients having a life-threatening or
associated major illness (such as renal failure or cancer), and
patients having speech impairment (such as aphasia) were
excluded from the study.
2.5. Study protocol

Being an important part of the MMR service approach, a face-to-
face interview using a structured questionnaire was used to collect
data. The interviews were conducted by three trained research
nurses (one from each geographical area) who were registered
nurses and had at least 10 years of experience in providing care
to stroke patients. Those nurses attended a four-days training pro-
gram concerning the study purpose, questionnaire, protocol and
strategies for conducting interviews. A pilot study with 15 patients
(five patients from each stratum) was conducted with the atten-
dance of one of the three principal researchers to assure the consis-
tency in conducting the interviews. The patients’ medical records
were reviewed by the research nurse and the research coordinator
(head nurse of the neuro-intensive care units or the head nurse of
the medical floor) to determine patient eligibility and to collect
information concerning co-morbidities, recent laboratory results,
drug history (ceased medications), past medical and surgical
history.
2.6. Study tools

A two-part questionnaire was used to collect data. The first part
included information related to patient socio-demographic charac-
teristics (i.e. age, gender, and marital status), personal characteris-
tics (i.e. residential status and smoking) and stroke-related
complications, such as the presence of dysphasia, visual problems
and the ability to perform activities of daily living without any
help.

The second part included questions based on a pre-printed pub-
lished template (AbuRuz et al., 2006) used to collect the medical
data including current medications, drug doses and therapeutic
regimen. Patients were asked if they agree to receive a follow-up
home visit by the clinical pharmacist following discharge from
hospital to complete the MMR service.

Patient’s physician was the medical doctor specialist (e.g. neu-
rology specialist) that the patient was visiting for regular manage-
ment of his or her medical condition/s. Physicians were contacted
by the research team only in case a life threatening/major TRP was
identified or if vital information regarding patient’s health status
was needed.
2.7. Self-reported medication adherence questionnaire

Patient adherence to their medications four weeks before hospi-
talization was assessed using a questionnaire that was developed,
validated and used previously in similar studies (AbuRuz et al.,
2006; Basheti et al., 2016a, 2016b) The questionnaire was com-
posed of 8 items including the questions: how often did the patient
forget to take his/her medication, stopped it from time to time,
stopped it when feeling better, worse, or due to experiencing
side-effects. The questionnaire was scored at a scale of 0 (never),
1 (rarely), 2 (sometimes), 3 (often) and 4 (always). Lower scores
(score is out of 4) indicated better adherence. Patients were classi-
fied none-adherent (having inappropriate drug adherence) if they
scored 1 or more in the total score (Morisky et al., 1986).

Patients reported reason that prevented them the most from
taking their medication as prescribed. They were provided with
options including high price; business (having no time); forgetful-
ness; medication dislike; ineffective medication; medication side
effects; high number of medications.

2.8. Self-reported adherence to self-care activities questionnaire

Adherence to self-care activities was assessed using patient
interview method. This validated questionnaire (AbuRuz et al.,
2006) consisted of 5 questions assessing on howmany days a week
(7 days) did the patient follow a healthy diet at home (before hos-
pitalization); eat 5 or more portions of fruit and/or vegetables;
avoid eating food that contains high amount of fat (e.g. Full-fat
milk and red meat); perform continuous exercise for more than
30 min; and perform special type of sports e.g. walking.

Patients diagnosed with diabetes mellitus were asked to answer
three more questions: on how many days from the past one week
did the patient check his/ her blood glucose, feet and shoes (Aburuz
et al., 2011).

The total self-care score was calculated out of 35 (56 for diabet-
ics). Higher scores indicated better adherence to self-care activi-
ties. Patients were then classified as none-adherent if they
reported that they sometimes, usually or always ignored any of
their recommended self-care activities (Aburuz et al., 2011).

2.9. Quality of life questionnaire

Stroke-specific health-related quality of life questionnaire (SS-
QOL) was used in this study (Williams et al., 1999). This instrument
is a valid, reliable, and responsive measure, for use in stroke clinical
trials. It consists of 12 domains containing 49-item scale as
follows- energy: 3 items, family roles: 3 items, language: 5 items,
mobility: 6 items, mood: 5 items, personality: 3 items, self-care:
5 items, social roles: 5 items, thinking: 3 items, upper extremity
function: 5 items, vision: 3 items, work/ productivity: 3 items.
Based on the nature of each domain, each item was scored with
the following key scoring: strongly agree: 1, moderately agree: 2,
neither agree nor disagree: 3, moderately disagree: 4, strongly dis-
agree: 5. Each patient had a score out of 245, the higher the score
the better the quality of life.

2.10. The medication management review process

Following patient’s interview, the clinical pharmacist (a phar-
macist with masters in clinical pharmacy and a long standing
experience in conducting the MMR service) screened each com-
pleted template and verified that all information in each patient
template was correct and complete to be able to perform the med-
ication management review successfully. Once the completion of
the templates were approved, TRPs for each patient were assessed
according to the following procedure: A classification system was
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used by the researcher to identify the TRPs which either actually or
potentially interfered with the clinical outcomes for each patient
(AbuRuz et al., 2006). This system has been carefully explained
and successfully applied in previous studies (Basheti et al.,
2016a, 2013, 2017, 2016b) The system was used to identify unnec-
essary drug therapy, untreated condition/s, efficacy issues, safety
issues, inappropriate knowledge, inappropriate adherence (to
pharmacological therapy, self-care activities and/or none-
pharmacological therapy) and miscellaneous problems. A system-
atic approach was utilized in identifying the TRPs (AbuRuz et al.,
2006). Efficacy issues (more effective drug is available or recom-
mended; the patient requires additional/combination therapy
because of actual or potential therapy failure or because of guide-
lines recommendation) (AbuRuz et al., 2006) were identified
through comparing patients’ treatment with the most updated
clinical practice evidence-based guideline recommendations.
Appropriateness of dosing regimen was evaluated by comparing
doses with recommendations from evidence-based guidelines or
by using drug information references (Lexi-Comp, 2013). Actual
adverse drug reactions were identified by conducting a review of
the patient’s reported symptoms and by investigating the patient’s
data for any possible adverse drug reactions related to their med-
ications. Potential adverse drug reactions were also assessed and
documented. The TRP severity was determined by the researcher
(an experienced clinical pharmacist in this area) (Basheti et al.,
2017; Basheti et al., 2016b; Dodd, 2003), and was classified accord-
ingly into three different categories: minor TRP (one that if omitted
would possibly have no influence on patient’s results), moderate
TRP (one that if the current practice is sustained could have an
unwanted influence on patient’s results), and major TRP (one that
if the current practice is sustained could have a harmful influence
on patient’s results). All TRPs related to none-adherence and inap-
propriate knowledge were categorized as major. Inappropriate
monitoring requirements were also categorized as major in most
cases, especially when the last monitoring test was older than
one year (Basheti et al., 2017; Basheti et al., 2016b; Dodd, 2003)

2.11. Sample size

To estimate the required sample size based on the primary out-
come; which is the number of TRPs identified per patient, the
result of a previous similar study conducted in Jordan was used
(Basheti et al., 2013). With a standard deviation (SD) for the pri-
mary outcome of 2.80, and using the sample size equation
(1.96 * SD/desired error)2, the minimum required sample size
needed to estimate the average number of TRPs within an accuracy
of 0.5 (desired error of 0.5) was found to be 120 patients. With a
20.0% drop out rate, it was planned to approach 144 patients for
the study.

2.12. Data analysis

Upon evaluation of the submitted patients’ data, findings for
each patient were tabulated into the Statistical Package for Social
Sciences (SPSS Inc. Cary, NC) version 21. To guarantee meeting all
assumptions for the analysis used, preliminary data screening
was done for all the study variables for normality, multi-
collinearity and proportional odd. The assumptions required for
all statistical tests used were well met.

Being the most common conditions suffered by patients with
stroke (McFarlane et al., 2005), the prevalence of hypertension
and diabetes with the type and frequency of TRPs associated with
the two medical conditions and their treatment were investigated.

The following TRPs were tabulated following identification:
unnecessary drug therapy, untreated condition/s, ineffective/
incomplete drug therapy, inappropriate dosage regimen, adverse
drug effects, actual or potential drug interactions, none-
adherence to none-pharmacological and pharmacological therapy,
inappropriate patient knowledge, and suboptimal monitoring. TRP
severity was tabulated according to the classification ‘minor’,
‘moderate’ and ‘major’.

All categorical data were expressed as proportions (%), and con-
tinuous data as mean ± SD. Independent sample t-test was used for
numerical data to identify significant differences among partici-
pants’ responses. Univariate correlation analyses with Pearson cor-
relation coefficient (r) was undertaken for the number of TRPs and
SS-QOL scores.

In order to determine predictors of TRPs for stroke patients, a
multiple linear regression analysis was performed. The dependent
variable was the number of TRPs identified. Independent variables
included age of patients, gender (females; males), marital status
(single, married, divorced, widowed), place of living (urban; rural),
patient education (illiterate, elementary, preparatory, secondary,
diploma, bachelor degree, masters, doctor in philosophy), income
(monthly income in Jordanian Dinar), smoking status (smoker,
not smoker, ex-smoker), number of medical conditions, number
of medications, and quality of Life score (out of 245).

As all data were classified using the validated classification sys-
tem (Aburuz et al., 2011) by one researcher, it was not considered
necessary to perform inter- or intra-rater variability analysis. For
all analyses, statistical significance was established at p < 0.05.
3. Results

This study included 198 post-stroke patients During the study
period, 198 eligible patients were recruited. None of the recruited
patients refused to participate in the study (Fig. 1), and all of them
completed the study (100% response rate).

3.1. Demographics and clinical characteristics

All of the study participants were hospitalized at the time of
data collection. The mean age of participants was 56.62 ± 14.20,
with 55.6% males. A great variation was reported with regard to
patient educational level and work status. Only about a quarter
of respondents reported to have a job (26.8%), the majority
(78.0%) were married, lived with their own family (91.0%) and
53.4% lived in urban areas. Almost 70.0% of patients had hyperten-
sion and diabetes mellitus. Around 41.6% of patients were smokers.
Regarding variation of time post-stroke, most patients (42.4%)
developed the stroke within a month before entering the study,
other within 6 months (34.3%). Many patients (31.4%) accepted
to receive a follow-up home visit by a clinical pharmacist following
discharge from the hospital to receive a medication management
review service (Table 1).

The mean number of medications was (4.96 ± 2.34). The most
frequent drug classes were anti-platelet, anti-hypertensive, anti-
diabetic, and anti-hyperlipidemia medications. Among anti-
hypertensive medications, an angiotensin-converting-enzyme
inhibitor (ACEI, 25.8%), Beta Blocker (BB, 30.8%), and Calcium-
Channel Blocker (CCB, 24.2%) were the most common drug classes
(Table 2). The mean number of anti-hypertensive medications per
patient was 2.00 ± 1.26, anti-diabetic 1.19 ± 0.70, anti-platelet
1.03 ± 0.26, and analgesics 1.06 ± 0.73.

3.2. Treatment related problems description

A total of 487 TRPs were identified during the study. The mean
number of TRPs per patient was 2.45 ± 1.10. The most common TRP
categories (Table 3) were efficacy (40.6%), inappropriate drug
adherence (27.9%) and inappropriate knowledge (23.4%). Among
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patients with hypertension and diabetes mellitus, efficacy and
inappropriate drug adherence were the most common identified
TRPs (Fig. 2). Of all the identified TRPs, more than 70.0% were of
major severity. In particular, eighty-eight percent of the TRPs
under the ‘‘efficacy” category were major in severity, 99.3% of TRPs
were major in severity under the ‘‘inappropriate drug adherence”
category. Table 4 shows the types and frequencies of TRPs accord-
ing to clinical significance. As mentioned above, drug efficacy was
one of the most commonly identified TRPs. An example of this cat-
egory is the patient who has both diabetes mellitus and hyperten-
sion and is not using ACEI or Angiotensin Receptor Blockers (ARBs)
as recommended by updated therapeutic guidelines. Most of the
patients were none-adherent to their medications because they
forgot or skipped the dose, such a case can be classified under
‘‘Inappropriate drug adherence” category. More examples are
shown in Table 5 (see Fig. 3.).
3.3. Medication adherence

The mean adherence score was found to be 1.81 (0.61) with a
range of 0.0 to 3.5. Results showed that a minority of patients
(10.7% to 33%) never stopped their medication due to any of the
discussed reasons (Table 6). About half of the patients (53.3%)
reported to never/rarely forget to take their medication, 56.3%
never/rarely stop their medication from time to time; 54.2%
never/rarely stop their medication when they feel better; 52.8%
never/rarely stop their medication when they feel worse after tak-
ing their medications. Only one third of the patients (36.6%) never/
rarely stop their medication due to side effects they suffer from it.

Patients reported that high number of medications (30.2%) fol-
lowed by forgetfulness (29.3%) are the two main reasons that
often/always prevented them from taking their medications as pre-
scribed, leading to none-adherence.

As for adherence to the clinical pharmacist advice, only 26.6% of
the patients reported that they often/always did that.

3.4. Self- care activity

The mean self-care score (out of 35) was low, equaling to 0.30
(4.69; range of 1 to 31); similar results were reported for patients
with diabetes (score = 18.30 (7.64; range of 1 to 34; score out of
56). About a quarter of the respondents reported that they were
on diet and eat 5 or more of vegetables and fruits’ shares a week
(Table 7). Around 60.0% of the patients did not exercise or perform
any special type of sports (e.g. walking).

For diabetic patients, 37.5% did not measure their blood glucose
at all, or check their feet (38%) and about half of the patients
(51.9%) never checked their shoes. All of the patients were classi-
fied as none-adherent to self-care activities, as they all reported
to ‘sometimes’, ‘usually’ or ‘always’ ignore performing it (Table 7).

3.5. Quality of life scores

Patients had a mean SS-QOL score of 137.21 (39.73), ranging
between 86.00 and 228.00. No significant difference between gen-
ders was found (males 139.91 (41.89) vs. females 134.30 (36.92),
p = 0.328). Significant correlation between the number of TRPs
and SS-QOL scores was found, indicating the less the TRPs the bet-
ter the patient’s quality of life (r = �0.263; p < 0.001).

Patients who agreed to receive the follow-up home visit from
the pharmacist had a significantly lower SS-QOL score than those
who refused 124.63 (41.75) vs. 145.05 (42.36), p = 0.006.



Table 2
Most frequent drug classes used by the study sample
(n = 198).

Most frequent drug classes, n (%)

Anti-hypertensive
ACEI 51 (25.8)
ARBs 17 (8.6)
BB 61 (30.8)
CCB 48 (24.2)
Diuretics 36 (18.2)
Vasodilators 11 (5.8)

Anti-diabetic
OADA 48 (24.2)
Insulin 34 (17.2)
Anti-hyperlipidemia 92 (46.5)
Anti-platelet 176 (88.9)
PPI 66 (33.3)
H2B 34 (17.2)
Analgesic 83 (41.9)

Most frequent drug classes, mean (SD)
Number of drugs per patient 4.96 (2.338)
Anti-hypertensive 2 (1.26)
Anti-diabetic 1.19 (0.70)
Anti-platelet 1.03 (0.26)
Anti-hyperlipidemia 0.82 (0.38)
Gastrointestinal drugs 0.92 (0.40)
Analgesics 1.06 (0.727)

ACEI: An angiotensin-converting-enzyme inhibitor.
ARBs: Angiotensin II receptor blockers.
BB: Beta Blocker.
CCB: Calcium Channel Blocker.
OADA: Oral Anti-Diabetic Agent.
PPI: Proton Pump Inhibitors.
H2B: H₂ Blocker.

Table 1
Demographics and clinical characteristics of the study population (n = 198).

Characteristics Frequency %

Age (M = 56.6, SD = 14.2)
Income (M = 502 JD, SD = 192.2)
Sufficient 90 45.5
Not sufficient 108 54.5

Gender
Males 110 55.6
Females 88 44.4

Education
Elementary 49 24.9
Preparatory 40 20.3
Secondary 40 20.3
Diploma 25 12.7
BSc 27 13.7
MSc &PhD 16 8.1

Job
Work 53 26.8
Don’t work 95 48.0
Retired 50 25.3

Marital status
Single 17 8.6
Married 155 78.3
Divorce or Widow 26 13.1

Lives with
No body (alone) 15 7.6
My family 180 90.9
My spouse family 3 1.5

Place of living
Urban 103 53.4
Rural 90 46.6

Smoking status
Smoker 82 41.6
None-smoker 102 51.8
Ex-smoker 11 5.6

When you get the stroke
Less than a month 84 42.4
A month to <2 months 41 20.7
2 months to 6 months 27 13.6
More than 6 months 31 15.7

Other chronic conditions
None 61 30.8
Diabetes 11 5.6
Hypertension 47 23.7
Diabetes and hypertension 79 39.9

Accept Home visit for MMR*

Yes 49 31.4
No 107 68.6

* MMR: Medication Management Review.
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3.6. Association between patient factors and TRPs for stroke patients

Multiple linear regression modelling numbers of TRPs indicated
that gender, patient education, smoking status, number of drugs
and SS-QOL score were the variables significantly associated with
higher TRP numbers (R2 = 0.318, p < 0.001, Table 8); while age,
marital status, place of living, income and number of medical con-
ditions were not significant factors. Higher number of identified
TRPs was associated with being a male, having a lower educational
level, being a current smoker, having a higher number of medica-
tions and a poorer quality of life.
4. Discussion

Up to authors’ knowledge, this study is the first to apply the
MMR service with the aim to identify the type, frequency and
severity of TRPs for post-stroke patients admitted into hospital,
shedding light on patient factors associated with the TRPs. The
study established that the most common categories of TRPs were
lack of drug efficacy (40.6%), inappropriate drug adherence
(27.9%) and inappropriate patient knowledge (23.4%), with more
than 70.0% of the TRPs categorized as ‘major’ in severity. A signif-
icant association between higher number of TRPs and being a male,
a current smoker, having lower educational level, higher number of
medications and poorer quality of life was shown. Identifying TRPs
for post-stroke patients and the associated patient factors can help
in planning strategies aimed at decreasing the incidence of stroke.

Tobacco use is among the most significant modifiable risk fac-
tors in patients with stroke (World Health Organization, 2018).
Among those aged under 65, two-fifths of deaths from stroke are
linked to smoking (World Health Organization, 2018). The inci-
dence of stroke is declining in many developed countries, largely
as a result of better control of high blood pressure and reduced
levels of smoking. However, in Jordan, smoking (cigarettes smok-
ing and waterpipe smoking) still presents a major health concern
amongst the young and educated males and females (Sweis and
Chaloupka, 2014). Jordan, a developing country with one of the
smallest economies in the Middle East has a 55.9% prevalence of
smoking among males, versus 23.7% among females (Sweis and
Chaloupka, 2014). This study has shown that 48% of the patients
were smokers or ex-smokers. Educational programs and effective
policies are needed to combat smoking in the country, keeping in
mind that differences between genders exist and that one policy
might not fit all (Sweis and Chaloupka, 2014).

Important TRPs were identified in this study, matching previous
findings, with drug efficacy problems being one of the highest TRP
categories identified (Celin and Ramesh, 2012). In an Australian
study looking into TRPs in 1000 patients living in the community,
the miscellaneous (need for laboratory test) was found to be the
most frequent TRP category identified among stroke patients
(33.0%) (Roughead et al., 2004). A study conducted in Northern
Sweden looking into the occurrence and character of TRPs among
old patients with dementia or cognitive impairment, found that
ineffective drug/inappropriate drug (efficacy problem category)
and unnecessary drug therapy were the most common TRPs among



Fig. 2. Treatment related problems (TRPs) associated with the most pre

Table 3
Prevalence and type of treatment related problems (TRPs) in the study population
(n = 198).

Treatment related problems (TRPs) Frequency of
TRP, n (%)

1. Unnecessary drug therapy 10 (2.1%)
1.a Drug use without an indication 1 (0.2%)
1.b Addiction or recreational drug use 0 (0.0%)
1.c The patient treatment should be stepped down 0 (0.0%)
1.d Duplication 9 (1.9%)
1.e Treating avoidable adverse reaction 0 (0.0%)

2. Untreated conditions 17 (3.5%)
3. Efficacy 198 (40.6%)
3.a More effective drug is available/recommended 23 (4.7%)
3.b The patient requires additional/combination therapy 118 (24.2%)
3.c Efficacy dosage regimen issue 57 (11.7%)
3.d Efficacy interaction issue 1 (0.2%)

4. Safety 7 (1.4%)
4.a A current drug is contraindicated/unsafe 1 (0.2%)
4.b Safer drug is recommended 0 (0.0%)
4.c High risk for ADR 1 (0.2%)
4.d Allergic reaction or undesirable effect 3 (0.6%)
4.e Safety dosage regimen issue 1 (0.2%)
4.f Safety interaction issue 1 (0.2%)

5. Inappropriate knowledge 114 (23.4%)
5.a The patient is not instructed or does not understand
important information regarding his medication

17 (3.5%)

5.b The patient is not instructed or does not understand
important information regarding none-
pharmacological therapy

97 (19.9%)

6. Inappropriate adherence 136 (27.9%)
6.a Problem in adherence to pharmacological therapy 135 (27.7%)
6.b Drug is not available 1 (0.2%)
6.c Problem in adherence to self-care activities or none-
pharmacological therapy

0 (0.0%)

7. Miscellaneous 4 (0.8%)
7.a A need for additional or more frequent monitoring 4 (0.8%)
7.b A need for additional diagnostic test 0 (0.0%)
7.c A need for consultation 0 (0.0%)
7.d The chosen drug is not cost effective 0 (0.0%)
7.e Other dosage regimen issues 0 (0.0%)
7.f Other interaction issue 0 (0.0%)
7.g Administering errors 0 (0.0%)
7.h Dispensing errors 0 (0.0%)

Percentage is within the total number of treatment related problems (487
problems).

Table 4
Prevalence and type of treatment related problems (TRPs) according to clinical
significance.

TRP Clinical Significance, n (%)*

Unnecessary drug therapy Major 10 (100)
Moderate 0 (0.0)
Minor 0 (0.0)

Untreated condition Major 17 (100)
Moderate 0 (0.0)
Minor 0 (0.0)

Efficacy Major 175 (88.3)
Moderate 24 (12.1)
Minor 0 (0.0)

Safety Major 5 (71.4)
Moderate 2 (28.6)
Minor 0 (0.0)

Inappropriate knowledge Major 17 (14.9)
Moderate 97 (85.0)
Minor 0 (0.0)

Inappropriate adherence Major 135 (99.3)
Moderate 1 (0.7)
Minor 0 (0.0)

Miscellaneous Major 0 (0.0)
Moderate 4 (100)
Minor 0 (0.0)

All treatment related problems Major 359 (73.1)
Moderate 128 (26.3)
Minor 0 (0.0)

Mean number of TRPs per patient (SD) 2.45 (1.101)

* n (%) within each category of treatment related problems.
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patients with an earlier stroke (Pfister et al., 2017). In India,
120/133 patients with stroke were found to have at least one TRPs,
and drug efficacy problem was found to be the highest among the
TRPs identified, accounting for 35.0% (Kanagala et al., 2016). In a
study conducted in Germany, TRPs occurred in 105/155 (67.7%)
patients with transient ischemic attack or ischemic stroke, giving
a mean of 1.80 ± 2.00 TRPs per patient; inappropriate ‘‘drug” ther-
apy, ‘‘indication”, and ‘‘dosage” were the most common TRPs iden-
tified (Hohmann et al., 2012). Dissimilarities between the studies
from different countries were found, explained probably by the dif-
valent chronic medical conditions for study participants (n = 198).



Table 5
Examples on the type of treatment related problems (TRPs) for the most frequent chronic medical conditions and drug classes identified in this study.

TRP category Example

Unnecessary drug therapy
Duplication A patient was on two therapies from different classes i.e. Ranitidine & Omeprazole for the

same indication as gastrointestinal prophylaxis

Untreated condition
An untreated Condition Diabetic patient with stroke and hypertension with no secondary prevention therapy i.e.

aspirin and atorvastatin or other statins
Pre-diabetic patient required therapy such as metformin (Glucophage�) 500 mg TID

Ineffective/incomplete drug therapy
More effective drug is available/recommended Hypertensive diabetic patient should be on more effective therapy (ACEI or ARBs) if not

contraindicated instead of BB or CCB
Efficacy dose regimen issue Anemic patient on twice daily dosing of ferrous gluconate where the appropriate dose is

300 mg 2 � 3

Safety
Allergic reaction or undesirable effect Elderly patient with stroke and hypertension is on a high dose of warfarin (10 mg daily) with

bruises on his arms and incidents of bleeding

Inappropriate knowledge
The patient is not instructed or does not understand important

information regarding his medication
Hypertensive diabetic patient does not understand the importance of taking his medication
(ACEI) on daily basis.

The patient is not instructed or does not understand important
information regarding none-pharmacological therapy

The patient is not instructed about self-care advice such as on smoking, alcohol, diet or
exercise

Inappropriate adherence
Problem in adherence to medication Elderly patient with stroke and hypertension is none-adherent to his medications because of

their high number and because of forgetting to take all of them

Miscellaneous
A need for additional or more frequent monitoring Elderly patient with stroke and hypertension has no monitoring of lipid profile for the previous

2 years

ACEI: Angiotensin Converting Enzyme Inhibitors; ARBs: Angiotensin Receptor Blockers; BB: Beta Blockers; CCB: Calcium Channel Blockers.

Fig. 3. Proportion of stroke patients (n = 198) reported reasons for lack of adherence to their medications.
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ference in patients’ lifestyle, prevalence of chronic conditions, and
the healthcare system provided to the patients. Identified TRPs for
patients with stroke were mostly categorized as ‘major’ in severity;
a fact identified in this study and previously (70% vs. 83%) (Celin
and Ramesh, 2012).

The World Health Organization identified the issue of adher-
ence to medications as a growing concern adding to the burden
of disease (World Health Organization, 2003). In this study, ‘‘inap-
propriate drug adherence” was found to be one of the most com-
mon TRPs affecting stroke patients. Many of the participants who
had hypertension (42.4%) and diabetes mellitus (30.3%) were found
to be none-adherent to their medications. Medication none-
adherence for stroke patients has been associated with increased
comorbidity (Kronish et al., 2013). This finding was expected, as
Ireland et al found that<51.0% of stroke patients were adherent
to their medications (Ireland et al., 2010), while Kronish et al
showed that 40.0% had poor self-reported medication adherence
(Kronish et al., 2013). This issue is vital considering that the risk
of recurrent stroke gets reduced by up to 38.0% when patients were
adherent to their antiplatelet therapy (Fan et al., 2010). Further-



Table 6
Patient self-reported medication adherence (n = 198).

Question, n (%) Never
(0)

Rarely*

(1)
Sometimes*

(2)
Often*

(3)
Always
(4)

1. Do you forget to take your medication? 65 (33.0) 40 (20.3) 62 (31.5) 23 (11.7) 7 (3.6)
2. Do you stop your medication from time to time? 68 (34.5) 43 (21.8) 57 (28.9) 18 (0.1) 11 (5.6)
3. Do you stop your medication when you feel better? 62 (32.0) 43 (22.2) 49 (25.3) 24 (12.4) 16 (8.2)
4. Do you stop your medication when you feel worse after taking your medication? 33 (16.9) 70 (35.9) 46 (23.6) 20 (10.3) 26 (13.3)
5. Do you stop your medication due to a side affect you believe is due to taking your medication? 21 (10.7) 51 (25.9) 57 (28.9) 34 (17.3) 34 (17.3)
6. Do you fail to follow your clinical pharmacist advice? 28 (14.3) 46 (23.5) 70 (35.7) 25 (12.8) 27 (13.8)
7. How often a week you do not take your medication (you forget or stop)? 47 (24.4) 28 (14.5) 69 (35.8) 20 (8.9) 8 (4.1)
8. The following reason/s prevent/s you the most from taking your medication/s:
High price 169 (87.1) 8 (4.1) 2 (1.0) 3 (1.5) 12 (6.2)
Business (no time) 175 (90.7) 8 (4.1) 2 (1.0) 0 (0.0) 8 (4.1)
Forgetfulness 105 (55.0) 19 (9.9) 11 (5.8) 4 (2.1) 52 (27.2)
Medication dislike 152 (78.4) 3 (1.5) 3 (1.5) 2 (1.0) 34 (17.5)
Ineffective medication 178 (92.7) 1 (0.5) 2 (1.0) 0 (0.0) 11 (5.7)
Medication side effects 151 (78.2) 7 (3.6) 5 (2.6) 2 (1.0) 28 (14.5)
High number of medications 125 (65.1) 4 (2.1) 5 (2.6) 3 (1.6) 55 (28.6)

* Rarely: less than one dose every week; sometimes: one dose a week; often: two doses a week; always: more than two doses a week. Score out of 4 for each patient, with
the lower the score the better the adherence. Patients were considered under-adherent if they scored 1 or more in the total score.

Table 7
Assessment of self-care activities for study population (n = 198).

Statement, n (%) None Once Twice Three times Four times Five & more

1. On how many days a week did you follow a healthy diet 57 (29.2) 11 (5.6) 19 (9.7) 25 (12.8) 29 (14.9) 54 (27.6)
2. On how many days a week did you eat 5 or more #portions of

vegetables and/or fruits
33 (16.8) 26 (13.3) 28 (14.3) 26 (13.3) 29 (14.8) 54 (27.5)

3. On how many days a week did you skip eating food that contains high
amount of fat (e.g. Full-fat milk and red meat)

18 (9.2) 44 (22.4) 53 (27.0) 19 (9.7) 36 (18.4) 26 (13.3)

4. On how many days a week did you perform continuous exercise for
more than 30 min

118 (60.2) 39 (19.9) 17 (8.7) 11 (5.6) 4 (2.0) 7 (3.5)

5. On how many a week did you perform special type of sport e.g. walking 123 (63.1) 22 (11.3) 28 (14.4) 15 (7.7) 4 (2.1) 3 (1.5)

Mean self-care score *

(mean, SD)
10.30 (4.69); range (1–31)

6. On how many days a week did you measure your blood glucose level 72 (37.5) 42 (21.9) 19 (9.9) 19 (9.9) 13 (6.8) 27 (14.1)
7. On how many days a week did you check your feet 30 (38.0) 8 (10.1) 7 (8.9) 14 (17.7) 6 (7.6) 14 (17.7)
8. On how many days a week did you checked your shoes 41 (51.9) 5 (6.3) 7 (8.9) 8 (10.1) 8 (10.1) 10 (12.7)

Mean self-care score for patients with diabetes (mean, SD) 18.30 (7.64); range (1–34)

* The total self-care score is out of 35 (56 for diabetics). All patients answered questions 1–6; only diabetic patients answered questions 6, 7 and 8. Higher scores indicated
better self-care adherence.

# Each portion equals to one piece of fruit/vegetable.
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more, stroke is uncommon in people under 40 years, but when it
does occur, the main cause is high blood pressure (World Health
Organization, 2018). None-adherence to antihypertensive medica-
tions have a major role as a cause, as for every 10 people who die of
a stroke, four could have been saved if their blood pressure had
been regulated (World Health Organization, 2018). The case is sim-
ilar for hospitalized patients for acute stroke and history of hyper-
tension, a significant association between the incidence of stroke
and not taking the medications as prescribed has been docu-
mented (Baune et al., 2004). Conclusively, adherence to medica-
tions is a crucial part of patient care and crucial for reaching
clinical aims, and pharmacists have a significant role in this area
(Basheti et al., 2016a).

The highest proportion of chronic conditions reported among
the current study sample was hypertension and diabetes, which
is expected and consistent with previous studies (Ayasrah et al.,
2018; Basheti et al., 2016a; Basheti et al., 2013) The most fre-
quently used drug classes in this study were anti-platelets, anti-
hypertensive, anti-diabetic, and anti-hyperlipidemia medications,
also consistent with other studies, reporting anti-hypertensive
and anti-diabetic agents as the most frequent drug classes used
by chronically ill patients (Basheti et al., 2016a). Such medications
accounted for the majority of the identified TRPs. Cardiovascular
and nervous system medicines were shown to be the most com-
mon implicated medications previously, accounting for 69.0% of
the medication-related problems for patients with stroke
(Roughead et al., 2004). Majority of patients in the current study
(88.9%) were found to use antiplatelet therapy. Although patients
on such medications were shown previously to have significant
reduction in stroke risk (Silva-Smith, 1994), such critical medica-
tions require continuous education by the pharmacist to prevent
potential complications and drug interactions (Silva-Smith, 1994).

Pharmaceutical care services have demonstrated significant
improvements in patient care, including adherence to treatment
resulting in significant (41.0%) reduction in mortality over 2 years
(Wu et al., 2006), better control of chronic conditions and reduced
overall healthcare costs (Bernsten et al., 2001). Such services have
been shown to improve patient outcomes for diabetes, hyperten-
sion, anticoagulation, and other chronic diseases including stroke
(Basheti et al., 2016a; Chiquette et al., 1998; Chisholm-Burns
et al., 2010). Significantly more hospitalized stroke patients who
received an MMR by a pharmacist were found to be on antihyper-
tensive and antithrombotic agents compared to patients not
reviewed previously by the pharmacist (Khalil et al., 2015). A study
conducted by McAlister and colleagues has assessed pharmacist-
managed drug therapy for dyslipidemia and hypertension in
patients with a recent ischemic stroke or tertiary ischemic attacks;
within this study, patients in the pharmacist-managed group were



Table 8
Summary of the regression model obtained for the dependent variable, number of
treatment related problems (n = 172).

Variable Beta t P value

Age of patients 0.062 0.906 0.366
Gender 0.168 2.284 0.024
Marital status 0.062 0.883 0.378
Place of living (urban vs. rural) �0.012 �0.176 0.860
Patient education �0.222 �2.502 0.013
Incomey �0.133 �1.639 0.103
Smoking status �0.236 �3.078 0.002
Medical conditions 0.124 1.852 0.066
Number of drugs 0.186 2.573 0.011
#Quality of Life score �0.191 �2.791 0.006

This table shows the output from a multivariable regression analysis in which total
number of treatment related problems (TRPs) was the dependent variable. ‘‘Beta” is
the standardized regression coefficient. The overall fit of the model was R2 = 0.318,
P < 0.001.
y Income (monthly income in Jordanian Dinar; 0.71JD = 1USD).

# Quality of life score (score out of 245, the higher the score the better the quality
of life). Numbers in ‘bold’ indicate significant results.
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more likely to get goal blood pressure and lipid values at six-month
interval than patients in the nurse-managed group (McAlister
et al., 2014). Consistent with these findings, Cording et al found
that 77.0% of patients with stroke achieved their low-density
lipoprotein (LDL) goal after pharmacist involvement in lipid clinic,
compared to 44.0% at baseline (Cording et al., 2002). Generally
speaking, the evidence for pharmacist participation in dyslipi-
demia and hypertension management is significant, hence, the
impact that pharmacists can have on modifiable risk factors for
stroke patients can be substantial resulting in reduction in rates
of recurrent stroke (Lindblad & Howorko, 2008; Sookaneknun
et al., 2004).

Patient’s quality of life can also be improved through these ser-
vices; a study conducted in Germany demonstrated the potential
impact of intensified pharmaceutical care for patients with
ischemic stroke on quality of life (Hohmann et al., 2010). In this
study, a higher number of TRPs was associated with a poorer qual-
ity of life, two factors that can be improved through the MMR ser-
vice. In addition, patients who agreed to receive the follow-up
home visit from the clinical pharmacist showed a lower quality
of life score than those who refused. This may possibly indicate
higher patient need of close care. This is not surprising, considering
that pharmaceutical care services, including medication manage-
ment reviews, have shown previously to stabilize quality of life
score for patients with stroke who were discharged home in con-
trast to patients who did not receive the service and ending with
a worsened quality of life score (Hohmann et al., 2009). Hence, out-
comes of this study call onto the policy makers in Jordan and other
similar developing countries to pave the way towards the active
involvement of pharmacists in the continuous management of
patients with stroke, via initiating services such as the MMR ser-
vice (Lindblad & Howorko, 2008).

Study strength includes presenting results that reflect the situ-
ation in all of the socio-demographic sectors of Jordan, increasing
the generalizability of the findings reported. Nine major hospitals
representing the three major health sectors in Jordan, including
military, governmental, and educational hospitals (university
teaching hospitals) were involved. A validated TRPs classification
system was used (AbuRuz et al., 2006), which has been carefully
explained and successfully applied in previous studies (Ayasrah
et al., 2018; Basheti et al., 2016a, 2013). An experienced clinical
pharmacist who possesses a strong background in the area of clin-
ical pharmacy, pharmacotherapy and pharmaceutical care con-
ducted the reviews for all study patients.
The study comes with few limitations. The time after which
patient data was collected post-stroke may have impacted the fre-
quency, type, and/or severity of TRPs identified. Assessment of
patient adherence to their medications and self-care activities
were based on their recall of what they did at home before hospital
admission, which may lack accuracy due to forgetfulness. The pro-
portions of self-medication and use of alternative and complemen-
tary medicines were not verified, knowing that in Jordan, many
chronically ill patients use herbal remedies that can interact with
their treatments (Issa & Basheti, 2016). Private hospitals were
not included in this study, which can be beneficial for future
research considering the widespread of private hospitals in Jordan.
The face-to-face interviews conducted to collect patient data were
completed by trained research nurses for feasibility purposes; it
would be preferable for future studies to have the clinical pharma-
cist perform the face-to-face interviews. Being the most common
chronic conditions suffered by stroke patients, hypertension and
diabetes were explored in this study; future research should
explore other chronic conditions. Type of stroke was not investi-
gated in this study as different types may be associated with differ-
ent outcomes (World Health Organization, 2018). According to the
adherence assessment tool used, patients were classified as none-
adherent if they scored one or more in the total score. This meant
that a patient can answer ‘‘rarely” to one of the questions, and be
considered as none-adherent, presenting a thin border of
assessment.
5. Conclusion

Patients with stroke suffer a high number of TRPs, most of
which are major in severity. This sheds light on the importance
of the role of the pharmacist in providing the MMR service for
post-stroke patients in Jordan and aboard. The most common cat-
egories of TRPs identified were lack of drug efficacy, inappropriate
drug adherence and inappropriate patient knowledge. Higher
number of TRPs were significantly associated with being a male,
a current smoker, having lower educational level, higher number
of medications and poorer quality of life. Future studies should
investigate the value of the MMR service in improving post-
stroke patients’ use of their treatment and their quality of life, tak-
ing into account the present identified factors associated with
patient treatment. Considering the findings of this study when
planning individualized patient care plans and future pharmaceu-
tical services for post-stroke patients can be worthwhile.
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