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a b s t r a c t

Complementary and alternative medicine (CAM; 補充與替代醫學 bǔ ch�ong yǔ tì d�ai y�ı xu�e) is widely
practiced among stroke patients globally. We conducted a study to determine the pattern of CAM use and
its associated factors in stroke survivors attending a tertiary hospital in Malaysia within 6 months after
the stroke. This was a prospective cohort study that included all stroke patients who were admitted to a
tertiary center in Malaysia from December 2009 to December 2010. Patients were interviewed and
examined within 72 hours of admission. The sociodemographic data and medical history were collected.
Clinical examinations were done to assess the stroke severity using the Scandinavian Stroke Scale and
functional status based on modified Barthel index (MBI). Patients were reassessed at 6 months after the
stroke on the CAM use and functional status (MBI). The response rate was 92%. The study population
consisted of 52 men and 41 women with a mean age of 63.7 ± 10.3 years. Sixty-seven percent practiced
CAM. Massage was the most frequently used method (63.4%), followed by vitamins (7.5%). In multiple
logistic regression analysis, functional status (MBI score) on discharge (p ¼ 0.004, odds ratio 1.034, 95%
confidence interval 1.01e1.06) and Scandinavian Stroke Scale score (p ¼ 0.045, odds ratio 1.87, 95%
confidence interval 1.01e3.43) were significant predictors for use of CAM. In conclusion, the use of CAM
among stroke survivors is high. Patients who have better functional status on discharge and less severe
stroke are more likely to use CAM.
Copyright © 2014, Center for Food and Biomolecules, National Taiwan University. Production and hosting

by Elsevier Taiwan LLC. All rights reserved.

1. Introduction

Stroke is a worldwide health problem and a leading cause of
adult disability.1 Annually, 15 million people worldwide suffer a
stroke. Of this total, 5 million die and another 5 million are left
permanently disabled.1,2 Stroke is one of the top five leading causes
of disability-adjusted life years in Malaysia.3 Currently, there is a
significant proportion of stroke patients who choose to use com-
plementary and alternative medicine (CAM; 補充與替代醫學 bǔ
ch�ong yǔ tì d�ai y�ı xu�e).4,5

In the United States, CAM use has increased from 33.7% to 42.1%
in the 1990s.6

One study on stroke patients reports that 46% of stroke survivors
engage in some form of complementary medicine.6 Acupuncture

was chosen more frequently by stroke survivors in the United
States.7 In Korea, 54% of stroke patients used CAM.8 The reasons
why people chose such therapies include positive views of com-
plementary therapies; this translates to 57% of users who felt that
CAM is effective, 84% who believed that it improved the symptoms
of stroke, and 16% who felt that it was effective in achieving psy-
chological relaxation.8 In a study done in one of the outpatient
clinic in Kelantan, the authors found that the prevalence of CAM use
among adult patients is high (63%) during their lifetime, with
herbal medicine as the most frequently used therapy.9

Patients who use CAM are typically unaware of the its potential
toxicities and possible adverse interactions with prescription
medications.10,11 Although there are reports on CAM use among
stroke patients in the United States and Korea, to our knowledge
there are no corresponding data available among Malaysian stroke
survivors.6,8 Understanding of the prevalence and patterns of CAM
use among stroke survivors is important in the education of pa-
tients and in improving patientedoctor relationship. Therefore, we
conducted a study to assess the pattern of CAM use and its
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associated factors among stroke survivors in a tertiary center in
Malaysia.

ManyCAMmodalities havebeenusedbystroke survivors all over
theworld especially traditional Chinesemedicine. Thus, it would be
beneficial to know if there are associations between these CAM
practices and the functional status of stroke survivors. This knowl-
edge can be explored in further studies looking into these matters.

2. Patients and methods

The study was conducted from December 2, 2009 until
December 31, 2010, featuring a prospective cohort of 101 stroke
patients with acute stroke admitted to the medical wards of a ter-
tiary hospital (Hospital Raja Perempuan Zainab II) in the northeast
region of Peninsular Malaysia.

Stroke was defined as clinical syndromes characterized by
rapidly developing clinical symptoms and/or signs of focal (or at
times global) loss of cerebral function of sudden onset and lasting
for more than 24 hours (or leading to death) with no apparent
cause rather than vascular in origin.12

CAM is defined as the use of any medication or nonmedication
therapy thatwas different fromallopathicmedicinewithin 6months
of the study periodwith the intention of curing stroke.13 The types of
CAM that were included in the study were massage, herbal medi-
cines, vitamins, homeopathy, reflexology, traditional healers that
used special ceremonies and special spells, self-prayer or interces-
sory prayer or any solemn act requesting help from God, traditional
Chinese medicine, and “others,” which referred to other types of
nonallopathic therapies that did not match the above definition.

The study included all patients aged older than 18 years with
clinical diagnosis of first-ever stroke and did not require intensive
care. Premorbidly bedriddenpatients, pregnantwomen, patientswith
preexisting neuron/motor disorders, patientswithmental illness, and
patients with computed tomography brain findings that showed
findings other than vascular in originwere excluded. The criterion on
mental illness was based on medical history and medical records of
the patients. There was no specific time frame and those individuals
were excluded because we postulated difficulty in compliance to
follow-up as well as difficulty in verifying the history of CAM used.

All stroke patients whowere admitted and fulfilled the inclusion
criteria were included in the study because only a few eligible pa-
tients were available. Informed consent forms were obtained from
the patients or caregivers for participation into the study after the
study protocol was explained to them.

Sociodemographic data of the patients were obtained within 72
hours of admission. The patients were then clinically assessed by
the study investigator using the Scandinavian Stroke Scale (SSS)
score.14 The patients' functional status was assessed using the
modified Barthel index (MBI)15 by the study investigator and/or
allocated physiotherapist when they were discharged. The SSS was
used to assess the stroke severity on admission.14 The SSS evaluated
the level of consciousness, eye movement, motor power in arm,
hand and leg, orientation, aphasia, facial paresis, and gait of the
participants with the total score ranging from 0 to 58.14 A higher
score indicates less severe neurological impairment.

On follow-up at 6 months, patients were interviewed regarding
the use of CAM during the past 6 months, the types of CAM used,
and attendance in rehabilitation program(s). Functional status of
the patients was then reassessed (using the MBI score) by the same
study investigator at baseline.

2.1. Data entry and statistical analysis

All datawere entered and analyzed using the Statistical Program
for Social Sciences (SPSS) version 12.0 (SPSS Inc. 2003). Multiple

logistic regression analysis was used to assess the factors associated
with CAM used. The outcome variable centers onwhether CAMwas
used. The method used for variable selectionwas the backward and
forward stepwise procedure. All possible two-way interactions
were checked, and those significant variables were included in the
model. The independent variables were fitted into multiple logistic
regression, andmulticollinearity was checked. Fitness of model was
tested using the HosmereLemeshow goodness-of-fit test, the
classification table, and the receiver operator characteristic curve.

2.2. Approval by research and ethics committee

The protocol was approved by the Research Ethics Committee
(Human), School of Medical Sciences, Universiti Sains Malaysia, on
August 13, 2009, and the Ministry of Health Malaysia on November
17, 2009.

3. Results

A total of 101 patients were recruited into the study. However,
eight had passed away owing to other medical causes (3 patients
died because of acutemyocardial infarction, 2 died because of acute
renal failure, 2 died because of sepsis, and another died because of
recurrent stroke) prior to completing the study, leaving a total of 93
patients who completed the study. Thus, the response rate of the
study was 92%. Table 1 shows the demographic and clinical char-
acteristics of the study participants. Types of strokes were pre-
dominantly ischemic in origin (81.7%).

Table 2 shows the pattern of CAM practice among the stroke
survivors. Nearly two-thirds of study participants used CAM.
Among the choices of CAM practice, massage was the top choice
(63.4%).

In the multiple logistic regression analysis, we included age,
education, total monthly income, SSS score, and functional status
(MBI score) during admission. Based on this analysis, we found that
functional status (MBI score) on discharge (p ¼ 0.004, odds ratio
1.034, 95% confidence interval 1.01e1.06) and SSS score (p ¼ 0.045,
odds ratio 1.87, 95% confidence interval 1.01e3.43) were the sig-
nificant associated factors for CAM used among the stroke
survivors.

Table 1
Sociodemographic and medical characteristic of study patients.

Variables Total CAM user Nonuser

Age 63.7 (10.3)a 64.3 (9.6)a 62.5 (11.5)a

Sex
Male 52 (55.9%) 34 (54.8%) 18 (58.1%)
Female 41 (44.0%) 28 (45.2%) 13 (41.9%)

Education
Tertiary 14 (15.0%) 9 (14.5%) 5 (16.1%)
Secondary 33 (35.5%) 18 (29.0%) 15 (48.4%)
Primary 17 (18.3%) 13 (30.0%) 4 (12.9%)

No formal education 29 (31.2%) 22 (35.5%) 7 (22.6%)
Total income/mo 1120.8 (1048.1)a 1143.2 (1141.3)a 1075.8 (846.6)a

Diabetes 28 (30.0%) 17 (27.4%) 11 (35.5%)
Hypertension 57 (61.3%) 37 (60.0%) 20 (64.5%)
CAD 12 (12.9%) 6 (0.1%) 6 (19.4%)
Diagnosis
Ischemic 76 (81.7%) 50 (80.6%) 26 (83.9%)
Hemorrhage 17 (18.3%) 12 (19.4%) 5 (16.1%)
Attend rehabilitation 18 (19.4%) 11 (17.7%) 7 (22.6%)
SSS score 33.2 (11.3)a 33.2 (11.7)a 33.3 (11.5)a

MBI on admission 42.4 (24.5)a 40.47 (21.1)a 52.84 (26.8)a

MBI at 6 mo 73.7 (31.2)a 76.63 (25.9)a 84.6 (21.2)a

CAD ¼ coronary artery disease; CAM ¼ complementary and alternative medicine;
MBI ¼ modified Barthel index; SSS¼ Scandinavian Stroke Scale.

a Mean and standard deviation.
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