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F rom T he E ditor
Publishing and Sharing

Publishing is sharing. It is heartening to see many contributions from our
mostly new researchers who wish to share their findings and cut their teeth in
publication. Most of the studies have been on issues encountered in our daily
practices in clinical work and academia. Feeding back the findings to our own
colleagues and other readers will give value to these works. After all the most
important research should be one that can improve patient care especially in our
own clinical settings. This is true with all types of research but particularly so with
works on quality and safety. Of course, reaching a wider audience and impacting
on clinical care and healthcare improvement worldwide are also missions every
researcher wishes to accomplish.
Sharing will take an additional route with this issue. An on-line version will be
made available through the KPJ Healthcare University College’s website. Access
will be available to a wider audience. Hopefully this will attract not only more
readership but also quality contributions from within and outside of our own
healthcare organisation.
Also, we encourage healthy debates on issues raised by any of our articles.
Letters to the editor will be followed by responses from authors. This should give
rise to deeper understanding of the issues raised and improve practice and
research.
We thank everyone who has made publication of this journal possible.

Azizi Haji Omar, MMedSc, FRCP, FAMM, FCCP
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C LINICAL R ESEARCH
Relationship Between Handgrip Strength,
Body Mass Index and Upper Body Strength
Among Healthy College Students
Siti Nur Baait Mohd Sokran, BPT, MPT,1 and Nuur Syahida Yahya²
ABSTRACT
Introduction: Peripheral muscle strength is essential for daily function activities and movements.
In routine day to day functional activities, upper and lower peripheral muscles contribute to
different responsibilities. The modification in handgrip strength and muscle strength is associated
with the several diseases.
Objectives: The aim of the study was to find the relationship between handgrip strength (HGS),
body mass index (BMI) and the upper body strength among healthy young students.
Methods: The study included 120 healthy young students, 29 males and 91 females. BMI of the
subjects were measured using wall mounted stadiometer and weighing scale. The HGS for both
hands of the subjects were measured using Jamar hand dynamometer implementing protocol
from American Society Hand Therapist (ASHT). Subjects performed 3 trials of the HGS and the
mean for each hand documented. Upper body strength test was performed using push up test
(PUT). Subjects performed push up test for one minute and the results were documented.
Spearmen rank correlation analyses were used to determine the relationship between BMI, HGS
and upper body strength.
Results: Descriptive analysis was presented as mean, standard deviation, frequency and
percentage. The details include the subjects’ profile based on variables such as age, BMI, right
and left HGS and push-up test. Subjects ranged from 18-25 years of age, with mean age of 20.67
(±1.726). The mean age for male subject (n=29) were 20.55 (±1.429) and 20.70 (± 1.817) for
female subjects. Mean BMI of the subjects were 23.09 (± 4.377) ranged between 13.1 to 35.7 kg/
m² whereas for male 23.88 kg/m² (± 5.307) and for female subjects (n=91) 22.84 kg/m² (± 4.038).
The correlational analysis showed that there was no significant correlations were found between
both right and left HGS and BMI among young healthy college students, with value of r = 0.068,
(p >0.05) and r = 0.099 (p >0.05). There were significant correlation showed between PUT and
HGS. The relationship between PUT and left HGS showed higher correlation value, r = 0.416 (p
<0.05) as compared to right HGS, r = 0.370 (p<0.05).
Conclusion: The result of the present study demonstrated that both handgrips strength
demonstrated a correlation with upper body strength. Therefore, handgrip strengths are able to
offer a valid prediction about upper body strength as the variables related among young healthy
college students. KPJ Medical Journal 2018; 7:2–5
Keywords: Hand strength, grip, body mass index, upper body strength, push-up

Introduction

Peripheral muscle strength is essential for daily
function activities and movements which include
carrying things and opening containers.1 Physical fitness
among healthy population is known as a contributing
factor for strength.2 Besides that, nutritional intake and
body composition were identified to have association
with muscle strength and properties among healthy
population.3 However in recent years, reduction in
muscle strength and properties are probable regardless
of age and health status. The aim of the present study is
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to explore the relationship between handgrip strength
(HGS), Body Mass Index (BMI) and the upper body
strength (UBS) among healthy young students.
Methods

The study design of the current study was
correlational, and the study was conducted at KPJ
Healthcare University College, Nilai, Negeri Sembilan.
The subjects were recruited from Physiotherapy
department, School of Health Science, KPJ Healthcare
University College. All the participants were given
verbal and written informed consent and information
sheet regarding the study. The consent to participate was
obtained formally from all the participants. The
sampling procedure for this study was purposive
sampling method. The criteria for inclusion refers to the
healthy physiotherapy students in age group of 18-25
years. This study involves both male and female subjects.
The exclusion criteria of the study was based on any
previous history of upper extremity abnormalities,
inflammatory joint diseases, neurological disorder or
injury to upper limb and other health conditions.
Height and weight measurements were done using
wall mounted stadiometer and weight scale. Handgrip
strength measurement were executed using Jamar Hand
Dynamometer for both sides based on American Society
of Hand Therapist (ASHT) recommendation. The
standard push-up position refers to the posture where the
palms and the finger of the foot touching the ground.
The anatomical curves of the back maintain and there is
a section of body position from the shoulder joint to the
articulation of the knee. The hands were straight and the
shoulder joint was directly above the wrist joint. From
this position, the body was lowered down to the ground

with 90° bended elbows, extended the hands and get
back to its original position.4
The data were analysed using the PASW (Predictive
Analysis Software) Statistic 20 (formerly SPSS
Statistic) package. The data from 120 subjects were
analysed for demographic data which included the mean
distribution percentage of age, weight, height, and BMI.
BMI classification based on Asian data.5 Descriptive
statistics were presented based on the demographic
details. The normality of data in this study was tested
using Kolmogorov-Smirnov test and q-q plot. A
nonparametric analysis, known as Spearman rank
correlation was used to explore the correlation among
the variables.
Results

Descriptive analyses were presented as means,
standard deviations, frequencies and percentages. The
details include the subjects’ profile based on variables
such as age, BMI, right and left HGS and push-up test
(Table 1).
Table 1 — Descriptive analysis of the subjects
Parameters

Male (n=29)
Mean (SD)

Female (n=91)
Mean (SD)

Age (years)

20.55 (± 1.429)

20.70 (± 1.817)

BMI (kg/ m²)

23.88 (± 5.307)

22.84 (± 4.038)

Right HGS (kg)

34.43 (± 7.202)

20.55 (± 5.147)

Left HGS (kg)

32.09 (± 7.159)

18.73 (± 4.317)

Push-up test (per min)

28.97 (± 10.752)

13.96 (± 7.307)

Data are expressed as mean standard deviation (SD). BMI = Body
Mass Index, HGS= Handgrip Strength.

Fig. 1. Descriptive data of the subjects
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Kolmogorov-Smirnov test indicated that the data for
the BMI, right HGS, left HGS and push-up test were not
normally distributed with both p values below 5% (0.05)
level of significance.
Table 2 — Relationship between Body Mass Index (BMI)
with right and left handgrip strength (HGS) among
healthy college student
BMI

Right Handgrip

Left Handgrip

Correlation, r

0.068

0.099

P

0.461

0.284

Significant at p<0.05
Table 3 — Relationship between both side HGS and
Push-up Test (PUT) among healthy college student
PUT

Correlation, r
P

Right Handgrip

Left Handgrip

0.370**

0.416**

0.000

0.000

Significant at p<0.05

The HGS is generally used as an indicator of overall
physical strength and physical performance. Strong
relation were found between HGS with height, weight,
and four arm anthropometric characteristics.8 The right
and left HGS were positively associated with body
surface area, height and weight. The contrast from the
finding in the present study where there were no
significantly positive relationship between both HGS
and BMI among healthy college.
HGS is a strong marker of health status, based on the
prevalence of disability, morbidity and mortality in
grown person population.6 It was also found that the
death rate is also less in people with good HGS. The
handgrip endurance and HGS might be helpful
predictors of muscular weakness in diseased
populations, as well as healthy population. The
limitation of this present study was not allocated the
subjects accordingly between physically active and nonphysically active subjects.
Conclusion

There was no significantly positive relationship
between both HGS and Body Mass Index (BMI) among
healthy college student. The correlation for the left and
right HGS showed as r= 0.099 (p > 0.005) and r= 0.068
with (p> 0.005). The relationship between both HGS
and Push-up Test (PUT) were significant and had
moderate positive correlation between the variables. The
relationship between PUT and left HGS showed higher
correlation value, r= 0.416 (p <0.005) as compared to
right HGS, r= 0.370 (p< 0.005).

The findings from this present study demonstrated
handgrip strength (HGS) had different effects on Body
Mass Index (BMI) and upper body strength (UBS)
among healthy college students. Hence, HGS may be
used as a predictor to assess the general upper body
strength test. Therefore, it can be suggested that HGS
measurement are to be necessitated and to be included in
assessing the upper body strength.

Discussion

We would like to thank the lecturers of Physiotherapy
Department, School of Health Science, KPJ University
College for their support and guidance upon completing
this research.

Various everyday capacities and handling
circumstances involve high action levels of the flexor
musculature of the lower arms and hands.5 These are the
muscles required in holding strength. The feature
structure of the hand is identified with its capacity as
getting a handle on instrument. The results revealed that
there were no significant positive relationship between
both HGS and BMI. However, there were significant
moderate positive relationships between the push-up test
and both HGS. The present study results also showed
moderate positive correlations between both HGS and
PUT. The relationship between left HGS and PUT
showed a higher correlation value as compared to right
HGS. They suggested that the subjects having less HGS
had less strength on the upper body and more HGS had
more strength on the upper body. The association
between HGS and shoulder power was studied in
intercollegiate cricket players and found that there are
strong positive correlation between HGS and shoulder
power among these cricket players.7
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Effective Stretching in the Management of
Chronic Disabling Plantar Fasciitis
Meneka Naidu Mohnaraju, BPT, Syah Irwan Shamsul Bahari, MB BCh, FRCS (Tr & Orth),
and Pradeep Balakrishnan, BPT, MPT
ABSTRACT
Background: Plantar fasciitis is a common musculoskeletal disorder which causes debilitating
heel pain among adults. While it can affect any individual from any age group, its seen to be more
common among middle-aged women. In addition to that, approximately 10 percent of the general
population are estimated to encounter plantar heel pain (PHP) over the course of life.
Objectives: The aim of this study was to evaluate the effectiveness of Achilles tendon stretching,
tissue-specific plantar fascia stretching and a combination of Achilles tendon and tissue-specific
plantar fascia stretching in the management of pain and function in chronic plantar fasciitis.
Method: Sixty-three patients with symptoms of chronic plantar fasciitis for a period of ten months
and above were recruited and randomized into one of three intervention groups. Patients were
instructed to perform either Achilles tendon stretching (Group A), tissue-specific plantar fascia
stretching (Group B) and a both of these two stretching techniques (Group C). All patients
completed the Numerical Rating Scale (NRS) for heel pain upon taking the first step and the pain
and functional difficulty subscale extracted from 17-Italian Foot Function Index (17-IFFI) at
baseline. All patients were re-evaluated after 4 weeks using (NRS) and at 12 weeks using (FFI).
Results: Fifty-five patients returned for follow-up evaluation leaving 17 participants in group A, 20
in B, and 18 in C. A one-way ANOVA test showed no significant difference in the mean score for
both NRS (p=0.945) and FFI (p=0.182) between the patient’s group prior to the treatment. Postintervention mean score revealed, there was a significant reduction in NRS score for treatment
group B (t(19) = 4.099, p=0.001) and C (t(17) = 2.405, p=0.028). Meanwhile, as for FFI score,
there was a significant reduction in all the treatment groups; A (t(16) = 2.608, p=0.019), B(t(19) =
8.170, p<0.001) and C (t(17) = 5.885, p<0.001). For both components, NRS and FFI, the
maximum improvement was observed in group B.
Conclusion: A non-weight bearing stretching protocol to be the most effective stretching in the
management of chronic disabling plantar fasciitis in terms of NRS for heel pain upon taking the
first step and FFI for pain and functional difficulty. KPJ Medical Journal 2018; 7:6–10
Keywords: Plantar fasciitis, plantar heel pain, overuse, stretching, tissue-specific,
Achilles tendon

INTRODUCTION

Plantar fasciitis is a common overuse syndrome
which leads to inferior heel pain in adults.1-3 Often
times, this disorder may take months or even years to
subside and the probability for it to induce functional
limitation is much expected.4 The main features or
clinical symptoms of plantar fasciitis are pain upon
taking the first step in the morning or after a prolonged
non-weight bearing period.5,6 Pain decreases with
further ambulation but may appear towards the end of
the day due to prolonged weight bearing.7 Apart from
that, tenderness may also present at the medio-calcaneal
tuberosity or along the fascia.8 In the United States,
approximately 2 million individuals seek professional
care annually for this condition.3 It is estimated
approximately 10% of individuals may suffer from this
condition over the course of a lifetime.9 In addition to
this, the National Health and Morbidity Survey (NHMS)
in 2015 has raised concern regarding the increasing
number of overweight and obesity rates in Malaysia.10
This could mean the probability of persons suffering

from plantar fasciitis could also be increasing drastically
as obesity is one of the most mentioned risk factors in
the development of plantar fasciitis. Many conservative
treatments related to plantar fasciitis have been
discussed in the past. Yet there is a paucity of trials
available which investigate the effectiveness of
stretching exercise therapy solely in the management of
plantar fasciitis.11 Though there are several studies that
discussed the benefits of stretching exercises, their
conclusions are limited due to the combination of other
kinds of treatments or modalities.1 Hence the objective
of this study is to examine the effectiveness of two
different stretching techniques solely in the management
of plantar fasciitis in one month and three months.
Correspondence: Meneka Naidu Mohnaraju
Postgraduate Student
Physiotherapy Dept, School of Health Sciences
KPJ Healthcare University College
Lot PT 17010, Persiaran Seriemas, Kota Seriemas
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METHODS AND MATERIALS

7

Between September 1, 2015, and April 30, 2016, 63
patients who had chronic heel pain for at least 10 months
were enrolled in the study. The mean age (and standard
deviation) was 46 ± 7.5 years (range, 23-60 years). The
study was approved by the institutional review board at
the KPJ University College of and was conducted in the
Physiotherapy Rehabilitation Centre. All patients
complained of maximum pain upon palpation of the
origin of the plantar fascia on the medial calcaneal
tubercle, consistent with a diagnosis of proximal plantar
fasciitis. Patients were excluded if they had a history of
systemic disease, prior heel surgery, or heel pain that
was not consistent with proximal plantar fasciitis. Verbal
and written instructions regarding the study were given
to the patients, and a University-approved consent form
was signed prior to participation.
The patients initially completed a self-administered
questionnaire on background information and a history
profile of the heel pain. The background information
included age, gender, height and weight and hours spent
standing during the day. An orthopedic surgeon who
specialized in foot and ankle disorders conducted a
physical examination and confirmed the clinical
diagnosis of proximal plantar fasciitis. Patients who met
the inclusion criteria for the study were then randomized
into one of three intervention groups. The sequence of
random allocation was concealed until the patient
completed the baseline outcome measures score.
Patients who were randomized into treatment Group A
received instructions in an Achilles tendon-stretching
program. They were taught to perform this exercise

while standing and leaning into the wall with the
affected leg placed behind the contra-lateral leg. They
were also instructed to toe in or point the toes of the
affected foot toward the heel of the front foot. Patients
were told to bend the front knee while keeping the back
knee straight and the heel firmly on the ground (Fig. A).
Patients who were randomized to treatment Group B
received instructions in a tissue-specific plantar fascia
stretching program. They were instructed to perform this
exercise while sitting and by first crossing the affected
leg over the contra-lateral leg. Then, while using the
hand on the affected side, they were to place the fingers
across the base of the toes on the bottom of the foot
(distal to the metatarsophalangeal joints) and pull the
toes back toward the shin until they felt a stretch in the
arch of the foot (Fig. B). They were to confirm that the
stretching was correct by palpating the tension in the
plantar fascia with the contra-lateral hand while
performing the stretching. Group C was instructed to
perform a combination of Achilles tendon and tissuespecific stretch daily.
Patients in both groups were instructed to hold each
stretch for a count of 30 and to repeat it two times. They
were asked to perform the stretching program twice
daily for three months. For patients in Group A (plantar
fascia-stretching program), the first stretch was to be
done before taking the first step in the morning. For
patients in Group B (Achilles tendon-stretching
program), the first stretch was to be done immediately
after getting out of bed in the morning. Patients in group
C were instructed to start with any one of the exercises in
the morning. An examiner evaluated each patient to
ensure that they were carrying out the exercises

Fig. A. Achilles tendon stretching

Fig. B. Tissue-specific plantar fascia stretching
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correctly. They were given a leaflet consisting of
instruction, dosage, and images of the prescribed
stretching program. All the patients were asked to
discontinue any previous therapy that they were
receiving for the heel pain. They were also encouraged
not to change their regular shoe wear or activity level.
Before the random allocation of treatment, the
patients completed the pain subscale of the Foot
Function Index12,13 (see Appendix) and a Numerical
Rating Scale (NRS). Items of both scales were rated
based on 11-point Likert scale ranged from 0 (no pain or
disability on any question) to 10 (worst pain or disability
imaginable on all applicable questions). NRS was used
to evaluate changes in pain intensity for the duration of
one month and FFI was used to detect the changes in
pain and disability at three months. At four weeks/one
month, the patients were contacted by telephone to
re-evaluate NRS to answer any questions regarding the
exercise protocols and to encourage continued
participation. Patients returned at twelve weeks for
completion of FFI. Data were analyzed using SPSS
version 20.0. A paired samples t-test was carried out to
obtain the mean differences between pre and post score
for each group for both NRS and FFI component.
Following the paired sample t-test, a one-way ANOVA
was conducted to identify the significance of pre-post
mean differences between intervention groups. Lastly, a
post-hoc (Bonferroni) test was explored to identify the
most significant group. An overall significance level was
maintained at p< 0.05.
RESULTS

Fifty-five participants returned for follow-up
evaluation post one month of intervention. Four
participants from group A, one from B and three from C
dropped out from the study leaving the group categorical
attrition rate to (A) 19%, (B) 5% and (C) 19%

respectively. Patient’s compliance towards treatment and
feedback were recorded in a separate form. Mean
compliance for group A was 100%, B was 98.8% and C
was 100%. Paired sample t-test revealed all three groups
experienced an equal amount of pain and loss of
function at the beginning of treatment. A one-way
ANOVA was applied to identify the significance value
of pre-post mean differences for NRS and FFI
component. There was a significant reduction in NRS
for treatment group B (p=0.001) and C (p=0.028) but not
for A (p=0.134) with the mean value for %NRS at the
end of the 1st month and difference in score shows that
treatment B had the maximum pain reduction
(mean±SD = 21.5 ± 23.5) overtreatment C (mean±SD =
10.6 ± 18.6) (Table 1). Meanwhile, as for FFI, there was
a significant reduction for all the treatment groups; A
(p=0.019), B(p<0.001) and C (p<0.001). The mean
%FFI score at the end of the study suggests that similar
to heel pain reduction, treatment B had the maximum
FFI improvement (mean±SD = 27.4 ± 15.0) followed by
treatment C (mean±SD = 17.6 ± 12.7) and finally
treatment A (mean±SD = 3.6 ± 5.7) (Table 2).
Additionally, the post-hoc analysis with Bonferroni
adjustment shows, group A to have a significantly lesser
difference of score than B for NRS (-16.8%) and FFI
(-23.8%) (p<0.050). In another word, treatment B has
reduced the pain more effectively than A. Comparison
between B and C shows that B higher mean difference
for %NRS as well as %FFI compared to C. However the
differences were not statistically significant (p = 0.250
and p= 0.050). Between treatment C and A, treatment
group C had a higher score difference compared to A for
%NRS and %FFI. Nevertheless, only significantly
reduced by treatment C (p<0.05) and not heel NRS
(p=1.000) (Table 3).The findings indicate that overall,
the effectiveness of ascending order of B>C>A or
Tissue-specific plantar fascia stretching > Combination
of Achilles Tendon > Achilles tendon stretching.

Table 1 — Mean comparison for NRS score (%) between pre and post treatment in the 1st month
Group

Mean Scores
Baseline

1-Month

A

52.9 ± 27.1

48.2 ± 26.7

B

56.0 ± 27.4

C

53.3 ± 36.3

Score Difference

Statistics
t

df

p-value

4.7 ± 12.3

1.577

16

0.134

34.5 ± 25.6

21.5 ± 23.5

4.099

19

0.001*

42.8 ± 25.6

10.6 ± 18.6

2.405

17

0.028*

* p-value is significant at level 0.05
Table 2 — Mean comparison for FFI score (%) between pre and post treatment
Group

Mean Scores

Score Difference

Statistics

Baseline

3-Month

t

A

45.4 ± 14.6

41.7 ± 14.4

3.6 ± 5.7

2.608

16

0.019*

B

53.3 ± 15.5

25.9 ± 18.7

27.4 ± 15.0

8.170

19

<0.001**

C

45.9 ± 13.5

28.2 ± 15.1

17.6 ± 12.7

5.885

17

<0.001**

* p-value is significant at level 0.05; ** p-value is significant at level 0.001

df

p-value
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Table 3 — Post-hoc analyses of pre-post mean difference
A-B

B-C

C-A

Adjusted Mean difference of pre-post NRS
(p-value)

-16.8
(0.030*)

10.9
(0.25)

5.8
(1.00)

Adjusted Mean difference of pre-post FFI
(p-value)

-23.8
(<0.001**)

9.8
(0.05)

14.0
(0.004**)

* p-value is significant at level 0.05; ** p-value is significant at level 0.001

DISCUSSION

In a clinical trial, DiGiovanni et al. found after eight
weeks of treatment, the group managed with plantar
fascia-stretching exercises improved better with regard
to pain, function, and overall satisfaction compared with
those of the group managed with standard Achilles
tendon-stretching exercises.14 Meanwhile, Tablante and
Lim conducted a prospective randomized study to
compare the outcome of tissue-specific stretching vs
corticosteroid injection and concluded as the group
managed with tissue-specific stretching experienced
better outcome in terms pain and functions compared to
the group that received corticosteroid injection.15 In
another study by Shrestha et al. compared the
effectiveness of eight weeks tissue-specific stretching
program (group A) and Achilles tendon stretching
program (group B) reported, a tissue-specific stretching
technique was superior to Achilles tendon stretching in
terms of reducing pain.16 In a recent study by Ozer et al.
studied the long-term effectiveness of tissue-specific
stretching found, tissue-specific stretching was an
effective exercise in plantar fasciitis.17 However, the
author of this study also prescribed silicone heel pad and
NSAIDs additionally which resulted in an inability to
know the extent of tissue-specific stretching
effectiveness in treating plantar fasciitis. The findings of
our study were consistent with the studies mentioned
above. When the effectiveness of interventions was
compared among the treatment groups, the overall
outcome of this study suggested, group B who received
the tissue-specific plantar fascia stretching had the
maximum improvement for both NRS and FFI score at 1
month and 3 months respectively. The plausible
explanation for this is that tissue-specific plantar fascia
stretching is thought to minimize the symptoms
associated with plantar fasciitis by enhancing tissue
tautness through the re-production of windlass
mechanism, whereas, traditional weight-bearing
Achilles tendon stretching does not re-produce windlass
mechanism. Generally, a non-weight bearing stretching
is better tolerated than a weight bearing stretching. This
might be the reason why group B performed better than
A. On the other hand, differences between group B and
C can be argued as to why group B had lesser postintervention score for both NRS% and FFI% compared
to C, when group C has incorporated combination of
Achilles tendon and tissue-specific stretching in their
exercise regime. If improvement in group B is explained

by tissue-specific stretching which is thought to
reproduce the windlass mechanism, then, group C which
has also included tissue-specific stretching as part of
their protocol should have improved in a similar rate to
group B. The disparity in the findings could be due to the
instruction which was given to patients. The researchers
instructed group B to start the exercise routine every day
before taking the first step in the morning. The
researchers believe that it is important to begin
stretching routine before the initiation of weight bearing
as weight bearing without stretching may provoke and
exacerbate the process of micro-tearing and
inflammation associated with this condition. With
regard to that, group C, who were instructed to perform a
combination of Achilles tendon and tissue-specific
stretching were given a choice to start their exercise
routine by doing whichever exercise they prefer first.
There are possibilities of the patients belonging to this
group may have chosen Achilles tendon stretching,
which is a weight-bearing exercise as their first choice of
exercise, prior to tissue-specific stretching on a typical
day. This would have triggered the pain and
inflammation process, and carrying out tissue-specific
stretching exercise once the process of inflammation had
taken place would no longer give a satisfactory result.
CONCLUSION

The outcome of this study suggests the use of tissuespecific plantar fascia stretching should be the
mainstream treatment protocol in treating chronic
plantar fasciitis. If this stretching technique does not
produce a favorable outcome in three months, then a
different treatment protocol is suggested.
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Predisposing Factors for the Retinopathy of
Prematurity at Sabah Women and Children Hospital
(SWACH) 2014
Shankari Sothirachagan, MBBS,¹ and
Premadeva C Satkurunathan, MBBS (MAHE), MS (Ophthal) UKM, AM (M’sia)²
ABSTRACT
Objective: To study the situation of Retinopathy of Prematurity (ROP) in SWACH and look at the
predisposing factors of ROP at the tertiary center of Sabah.
Methododology: This was a prospective study of all infants referred for ROP screening for the
2014 year to the ophthalmology department at SWACH. This was be a one-year study from
January 2014 to December 2014 of infants following the screening and treatment criteria of
Ministry of Health guidelines 2005. At the end of screening or treatment, the assessment form
would be filled by the doctors. The data would be then divided two groups, that had no ROP and
those that had developed ROP. The data was tabulated in Windows Excel and analyzed.
Conclusion: The study hope to identify the other factors that are independent predictors for
development of ROP, besides low birth weight and gestational age. This study also hope to show
the true numbers of the work load of ROP screening in SWACH. KPJ Medical Journal 2018;
7:11–13
Keywords: Retinopathy of Prematurity (ROP), risk factors

INTRODUCTION

Every year an estimated 15 million babies worldwide
are born premature (before 37 completed weeks of
gestation) and according to World Health Organization
(2013) data, this number is rising. That translates into
more than 1 in 10 babies. Premature birth complications
are the leading causes of deaths and lifetime disabilities
among children under the age of five and responsible for
nearly one million deaths in 2013.1 Retinopathy of
prematurity (ROP) is a vasoproliferative disorder of the
retina that occurs in premature infants.2 It is among the
leading causes of preventable paediatric blindness in the
developing and developed countries.2
The pathogenesis of ROP is biphasic. An initial phase
of delayed retinal vascular growth in premature birth
with a subsequent second phase hypoxia-induced
vasoproliferation.2,3 Normal retinal vasculature originates
at the optic disc and extends peripherally towards the ora
serrata just prior to term delivery.4 This results in
premature infants being born with partially vascularised
central retinas with a peripheral avascular zone.
With infant growth, the retina becomes more
metabolically active. Absence of a fully developed,
functioning retinal vascular system leads to retinal
hypoxia, which in turn, leads to retinal
neovascularisation. These abnormal neovascularisation
occurs at the junction between the avascular retina and
the vascularised area. Gradually, these pathological new
vessels produce fibrous tissue that extends from the

retina to the vitreous and more anteriorly to the lens.
Traction by the fibrous tissue can lead to retinal
detachment and blindness.4
Several risk factors predispose premature infants to
develop ROP. The most common of them are gestational
age of 30 weeks or less, a birthweight of 1500 gram or
less, hyperoxia, respiratory distress, apnea, congenital
heart disease, maternal infection, anaemia and oxygen
therapy for neonatal respiratory distress syndrome. The
strongest links are the gestational age of 30 weeks or less
and the birth weight of 1500 grams and less.3,4
The purpose of this study is to analyze the
predisposing factors at the Sabah Women and Children
Hospital (SWACH). This hospital is the main referral
center for the state of Sabah and the first dedicated
women and children hospital in Malaysia. Although
ROP screenings have been conducted weekly since
2006, there is no statistical evidence or published data
available.
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METHODOLOGY

This is a descriptive study of all infants referred to the
ophthalmology department at SWACH. These infants
had ROP screening from January 2014 to December
2014 following the screening and treatment criteria of
the Ministry of Health Malaysia guidelines 2005.5 The
aim of this study is to identify the independent predictors
for the development of ROP, besides low birth weight
and gestational age. It also hopes to show the work load
of ROP screening in SWACH. The study was approved
by Clinical Research Center of SWACH.
Data from each infant were entered onto a
standardized form. After a year the data were collected
and analyzed using a Microsoft Excel format. Help from
the Clinical Research Center (CRC) Malaysia was
requested to get the statistical correlation from the raw
data.

disease). Seven of these infants had birth weights less
than 1250 grams. Only one out of the eight babies had a
birthweight of more than 1250 grams. Four infants
(50%) were below 29 weeks of gestation, while the
remaining 4 (50%) were above 30 weeks of gestation.
Five infants (62.5%) were singleton pregnancies and the
remaining 3 (37.5%) were twin pregnancies. Four
infants (50%) suffered respiratory distress. Of the total 8
infants with threshold disease, 7 (87.5%) were ventilated
as compared to the total ROP babies (26 infants), 24
(84.6%) of them were ventilated.
In our study, of the total 26 patients with ROP, only 8
infants (23%) received laser therapy for developing
threshold disease. Collectively, there were a total of 631
follow ups done by the Paediatric Ophthalmology unit in
2014 for ROP screening and monitoring of these 138
infants.
DISCUSSION

RESULTS

One hundred and thirty-eight infants were screened
for ROP and subsequently followed up and managed at
the Paediatric Ophthalmology Clinic at SWACH in
2014. The youngest neonate presented at 24 weeks of
gestation while the oldest presented at 40 weeks of life.
The infant with the lowest birth weight was recorded at
795 grams, while the heaviest was at 2820 grams. The
majority (71%) of these premature infants presented at
30 weeks and above. Of the 138 neonates, only 26 of
them (20%) were discovered to have some form of ROP
while 112 neonates (80%) had no ROP. Results are
shown in the Table 1.
Of the 26 babies who had ROP in some form or
another (Stage 1 to Stage 4), 8 (30%) were found to have
threshold disease (Stage 3 with Pre PLUS / PLUS

Threshold disease is classified as disease that has
50% likelihood of progressing to retinal detachment. It
is defined when stage 3 ROP is present in either zones I
or II, with at least 5 continuous or 8 total clock hours of
the disease along with the presence of plus disease.5,6
Progression which occurs rapidly, can progress to the
development of partial or total retinal detachment.
Screening is important as it has been proven that early
detection; monitoring and timely intervention is
beneficial in preventing visual loss.6,7
This study showed that of the infants with ROP 26
cases of the 138 screened cases, only 8 developed
threshold disease and required treatment. In conclusion
while 18.8% of the total premature infants developed
ROP changes, only 30.8% of their ROP cases required
treatment.

Table 1 — Risk factors associated with threshold disease
Variable

Threshold Disease
n (%)

Non Threshold
n (%)

Total Number of
Cases

Birth weight

<800gms
800 – 1250gms
>1250 gms

0 (0)
7 (12.7)
1 (1.2)

1 (100.0)
48 (87.3)
81 (98.8)

1
55
82

Gestational period

< 29 weeks
≥ 30 weeks

4 (10.3)
4 (4.0)

35 (89.7)
95 (96.0)

39
99

Mode of delivery

SVD
EMLCSC
LCSC

4 (5.0)
1 (33.3)
3 (5.5)

76 (95.0)
2 (66.7)
52 (94.5)

80
3
55

Pregnancies

Singleton
Twins
Triplets

5 (4.5)
3 (12.0)
0 (0)

106 (95.5)
22 (88.0)
2 (100.0)

111
25
2

Respiratory distress

4 (4.1)

94 (95.9)

98

Intraventricular haemorrhage

3 (6.3)

45 (93.8)

48

Neonatal jaundice

3 (4.2)

68 (95.8)

71

Ventilated

7 (6.0)

109 (94.0)

116

Predisposing Factors for the Retinopathy of Prematurity

While low birth weight and prematurity are the most
likely predisposing factors in developing ROP, this study
found a strong correlation with infants that had been
ventilated. It was found that, the longer the ventilation
period, the higher the statistical correlation. The crude
odds ratio for duration of ventilation was 1.078. Hence
likelihood for ROP to occur is 1.078 times more likely
with every increase in days of ventilation (p = 0.004).
In addition, this study also found that there was a
likelihood of 2.7 times for ROP in infants with Intra
Ventricular Hemorrhage (IVH) compared to non IVH
infants. (p = 0.027).
There were a total 16400 deliveries at Sabah Women
and Children Hospital in 2014. Therefore 0.84% of the
deliveries were premature infants requiring ROP
screening. Of these 0.15% of the infants had developed
some form of ROP (Stage 1 to 4) and only 0.05% of the
infant required treatment for threshold disease.
CONCLUSION

Potential risk factors for the development of ROP
were low birth weight, prematurity of birth, duration of
ventilation and intra ventricular hemorrhage. Hence, a
joint effort between the paediatrician and paediatric
ophthalmologist is important identifying these
premature infants that potential in developing threshold
disease of ROP.
Effective
screening
by
an
experienced
ophthalmologist is vital as the few premature infants
who do require intervention have to be differentiated

13

from a larger cohort of at-risk patients. Furthermore, the
number of stressful examinations required for these ill
infants has to be minimized to prevent psychological
trauma for both mother and child.
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The Effectiveness of Proprioceptive Neuromuscular
Facilitation and Mckenzie Method in Quality of Life
on Non-Specific Low Back Pain
Lucky Anggiat, BPT,1,2 Wan Hazmy Che Hon, MD, MSOrtho,3,5 and Siti Nur Baait, BPT, MPT4
ABSTRACT
Background of study: Prolonged sitting has been identified as one of the factors leading to nonspecific low back pain among students and staffs in university. Non-specific low back pain will
also affect the quality of life of the patient or university population. The impact of low back pain on
quality of life can be due to the severity of pain. Exercise therapy is one of the mainstays in the
management of non-specific low back pain. One of the most common exercise therapy for nonspecific low back pain is the McKenzie method, whereas the Proprioceptive Neuromuscular
Facilitation (PNF) exercise is seldom been used to treat non-specific low back pain cases. There
were not many studies being done to compare these two techniques on its effectiveness for PNF
and McKenzie method on non-specific low back pain.
Objective: The purpose of the study is to find the effectiveness of PNF and McKenzie method on
non-specific low back pain in quality of life.
Design and Participants: In this study, a randomised clinical trial method was involving 36
subjects (students and staffs) from the university population was randomly chosen to participate
based on the selection criteria set by the study protocols.
Intervention: The subjects were randomly assigned to three treatment groups: PNF group,
McKenzie group and control group (hot pack and educational home exercise sheet) which
underwent 12 treatment sessions distributed over three times in a week for four weeks duration.
Measurement: Subjects were measured health-related quality of life by SF-12. Measurement
was performed at three points: pre-test, mid-test and post-test. Repeated measures ANOVA were
used to analyse the study results. The within-between groups analysis performed to analyse the
difference between the effectiveness of three treatments based on the measurement time.
Results: This study showed each treatment has significant improvement in health-related quality
of life (p<0.05) after 4 weeks. However, there is no significant difference between PNF and
McKenzie method (p>0.05) after 4 weeks.
Conclusion: The study findings showed that the PNF exercise and McKenzie method has equal
improvement in health-realted quality of life on non-specific low back pain. KPJ Medical Journal
2018; 7:14–25
Keywords: PNF, McKenzie, non-specific low back pain, health-related quality of life

INTRODUCTION

Prolonged sitting is one of the factors causing
musculoskeletal pain specifically the office staffs who
suffered from having low back pain which commonly
reported. A study done from one of the University in
Columbia, found that 45% of the university population
were having severe chronic pain specifically in the lower
back region which led several limitations during
academic activities at the range of about 29.8%.1 A study
done by Nordin Devinder and Kanglun, on the health
sciences undergraduate students have demonstrated
approximately 80% of younger population experience
LBP due to their physical fitness and sitting for too long.2
From studies reported, both office workers and
students are at risk to develop low back pain, which has
been proven in some researches with having negative
impact to their activities in the university. A study by
Casas et al., found that the prevalence of limitation for
academic activities was almost 30% and which affected

both office workers and students, on their daily life
activities and causing potential effect on both office
workers and students quality of life.1 The limitation in
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academic activities due to pain was 29.8% and other
researchers concluded, moderate disability due to LBP
among physiotherapy students in Mumbai.3 The similar
potential risk happened to office workers suffering from
LBP. An employee with LBP usually takes a day off
from their work for medical check-up, which
consequently, drop the company’s productivity if it has a
significant number of employees absent from work due
to having LBP.4 The low back pain also affected
patients’ quality of life. A study reported that higher pain
score can be associated with lower HRQoL, which
means that the quality of life would be worst due to
increasing pain score.5
Exercise therapy was found to be the best choice to
reduce low back pain and increase body functions in
adult people who suffered low back pain.6 The
therapeutic exercise for LBP uncommonly performed by
physiotherapist is Proprioceptive Neuromuscular
Facilitation (PNF), however; this treatment is commonly
used for neurological conditions.7 PNF has been
recommended for sensory-motor control training, as
well as for stimulating lumbar muscle proprioception.8
A commonly used exercise therapy for LBP was
developed by Brian McKenzie, which was recognised as
McKenzie method.9 A systematic review study has
shown that McKenzie therapy is more effective than the
comparison treatment at short-term follow up for spinal
pain. McKenzie method can be a familiar treatment and
is one of the common choices used by most
physiotherapists for treating low back pain.10
There were several studies performed the specific
exercises to treat LBP, such as McKenzie method, PNF,
ball exercise, yoga, spinal stabilization exercise, Mat
based Pilates and ordinary exercise like aerobic exercise
which is effective with good result for
LBP.10,11,12,13,14,15,16 However, these studies did not do
any comparison between PNF exercise and McKenzie
method to verify the effectiveness of each treatment.
METHODOLOGY

This is an experimental study using randomized
clinical trial. This study was comparing the effect and
value of intervention in between three groups at their
pre-test, mid-test and post-test design in which subjects
are equally differentiated on the treatment given and
control group. The three groups of subjects who have
been managed with PNF exercise, McKenzie method
and control group respectively were compared. This
research was conducted in KPJ Healthcare University
College (KPJUC), Nilai, Malaysia. The subjects were
KPJUC students and staff who met the selection criteria
prior to sample screening. They were undergoing a
specified treatment for the non-specific low back pain in
KPJUC Rehabilitation Centre. The timing for the
implementation of data collection and testing of the
research subjects was from August 2017 – December
2017.
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Sample Size

The determination of the sample size was done using
G*power 3. Three group, using F test, the effect size f is
0.25. Based on the data, the calculated total sample size
is thirty and as additional subject is 20% from total
sample size, which is six, then total sample size is thirtysix with twelve subjects for each group.17
Inclusion Criteria

Subject with non-specific chronic low back pain and
with age > 18 to 45 years old.18,19 Study or work in
prolonged sitting position ≥ 3 hours a day.20
Exclusion Criteria

Subjects with any history of pathological conditions
or diagnosed with disk herniation, spinal stenosis,
spondylolysthesis, spondylitis, radiculopathy, vertebral
fracture and surgery to lumbar spine.1 Subject with
reported pregnancy or with other medical illnesses such
as tumor, kidney disease, and visceral disease.21,22
Measuring Tools

As an examination of health-related quality of life,
subjects were assessed using the SF – 12 health survey.
This is a multipurpose, generic HRQoL instrument. Two
summary scores calculated from this measure were used
the physical component summary (PCS), an index of
overall physical functioning, and the mental component
summary (MCS) scores, which is an index of mental and
emotional health (See Appendix). SF- 12 have 12 items
that measure the health concepts of physical
functioning, role limitations due to physical health
problems, body pain, general health, vitality, social
function, role limitations due to emotional problems,
and mental health.23
The domains are summarised in a physical and a
mental component summary. Physical and Mental
Health Composite Summary (PCS and MCS) are using
the scores of for each section. PCS the highest score is
20 and 27 for MCS highest score. The lowest score
indicates the lowest level of health measured and the
highest score for each section indicates the highest level
of health.24
Research Procedures

The preparation of the subjects includes several
stages stated as follow; the first stage is to provide a
questionnaire to KPJUC students and staffs. The
questionnaire provided to determine the subjects who
were experienced low back pain. After the questionnaire
completed, selection of subjects performed according to
the inclusion criteria. Then the subject was given an
explanation by verbal and written about the purpose and
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benefits of the study prior to signature of inform
consent to certify their willingness to be the subject of
research.
Subsequently, the researcher and physiotherapist
assessed the subject based on the measurements. Then
the subject divided into three treatment groups by simple
randomization using lottery method. All subjects picked
a number with number one entered in group one
(group I) and the subject with number two entered into
group two (group II) and number three to group three
(group III) until all the research subjects included to the
three intervention group.
The Physiotherapists performed the assessment
outcome measurements. All subjects were assessed with
health-related quality of life questionnaire using SF-12.
The assessment point was performed at three points;
pre-test as the baseline measurement, mid-test which is
two weeks after treatment and post-test as the last
measurement after four weeks treatment. This study
conducted in a private academic institute and the ethical
approval has been obtained from School of Health
Sciences, KPJ Healthcare University College, in Nilai,
Negeri Sembilan, Malaysia.
Intervention Procedures

Subjects in the group I received the PNF exercise
intervention (See Appendix). The PNF technique
performed on the trunk movement. The patient is in
sitting position. First, physiotherapist conducted
Rhythmic Stabilisation Training (RST). The RST
exercise consisted of alternating (trunk flexionextension) isometric contractions against resistance for
10 seconds, with no motion intended. Subjects
performed three sets of 10 repetitions at maximal
resistance provided by the same physiotherapist.
The resting intervals of 30 seconds and 60 seconds
provided after the completion of 10 repetitions for
each pattern and between sets, respectively. Secondly,
physiotherapist conducted combination of isotonic
technique with flexion or extension for lumbar,
depending on the patient condition. The combination
isotonic technique consists of alternating concentric and
eccentric contractions of agonists without relaxation.
The resisted active concentric contraction for 5 seconds,
resisted eccentric contraction for 5 seconds, and
resisted maintained during contraction for 5 seconds
(trunk flexion-extension). The combination of isotonic
performed three set of 10 repetitions with resting
intervals of 30 second and 60 second were provided after
completion of 10 repetitions for each pattern and
between sets, respectively. Then, all PNF exercise will
be held for 30-45 minutes.12,25, 26, 27
The subjects in the group II received the McKenzie
method treatment. The physiotherapist guided the
subject to conduct four extension exercises and three
flexion exercises. The extension exercise started with;
first, lying face down for one until two minutes. Second,
lying face down with extension, the subject asked to start

with lying face down position and followed with the
extension of the trunk on the elbow and hold on for five
seconds and back to first position as a relaxation. Third,
extension on lying, subject instructed to start in lying
face down position, and then followed with the
extension of the trunk with elbow extension (push-up
position) for ten seconds, then the subject asked to
relaxation with back to first position. Forth, extension on
standing, subject instructed to standing position and then
asked to do the extension of the trunk and hold for five
seconds with hands of the back and the fingers pointing
backwards, then followed with relaxation with back to
standing position. All extension exercise repeated for ten
repetitions for two sets.
The flexion exercise started with; first, flexion on
lying, subjects asked on lying position then flexes the
trunk with both knees to the chest and hold with both
hands. Subjects instructed to hold that position for five
second and relaxation to the first lying position. Second,
flexion on sitting, the subject asked to sit on the edge of a
chair, and then instructed to bend the trunk forward and
grasp the ankle or touch the floor with both hands. This
position maintained for five seconds and followed with
relaxation to the first position. Third, flexion on
standing, the subject asked to standing position, then
instructed to bend forward or flexion the trunk with
fingers down to the legs as far as subject comfortably
reach. Subject asked to hold the last position for five
seconds and back to standing position as a relaxation.
Then, all flexion exercise also repeated for ten
repetitions for two sets. There are three minutes for
resting intervals in every set. The McKenzie treatment
lasted for 20-40 minutes.9,28
Subjects in the group III was treated with hot pack for
15 minutes as a basic treatment for non-specific low
back pain and physiotherapist gave home exercise
guided by educational exercise sheet (See Appendix 1)
and teach the subjects how to use it.29 A narrative review
by Bardin, King and Maher, revealed that hot pack
consider as a first line care for non-specific low back
pain along with self-management with home exercise.30
The exercise based on the educational exercise sheet
lasted for 7-10 minutes that can be done at the home or
the office (Appendix 2).31 The subjects in control group
treatment controlled three times a week to get the
treatment.
DATA ANALYSIS

All data analyses were performed with the Statistical
Package for the Social Science (SPSS) statistic software
version 22. Repeated measures ANOVA analysis used to
determine the result of differences before and after
treatment in every group. Repeated measure ANOVA
within-between group analyses were applied to
determine the effect between three treatment groups
based on time measurement. Bonferroni adjustment
were applied for multiple comparison.
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RESULTS

A total of 36 subject of non-specific low back pain
who were included participate in this study was divided
into three groups, those are PNF exercise, McKenzie
method and Control group, using simple randomization
sampling method with lottery method. The sociodemographic details such as age, gender and occupation
are tabulated in Table 1.
Table 1 — Socio-demographic distribution of the subjects
(N=36)
Parameter

Treatment Group, N (%)
PNF

McKenzie

Control

18 – 25

7 (58.3)

9 (75)

11 (91.7)

26 – 33

2 (16.7)

2 (16.5)

1 (8.3)

34 - 41

3 (25)

1 (8.3)

0 (0)

Male

5 (41.7)

4 (33.3)

4 (33.3)

Female

7 (58.3)

8 (66.7)

8 (66.7)

Student

7 (58.3)

7 (58.3)

8 (66.7)

Staff

5 (41.7)

5 (41.7)

4 (33.3)

1-3 years

8 (66.7)

8 (66.7)

11 (91.7)

4-6 years

2 (16.7)

3 (25)

1 (8.3)

7-9 years

1 (8.3)

1 (8.3)

0 (0)

≥ 10 years

1 (8.3)

0 (0)

0(0)

Age (Years)

Gender

Occupation

Years of Study/Working

The following described the findings of the
effectiveness of PNF exercise and McKenzie method
and control group on PCS in non-specific low back pain
using repeated measure ANOVA within groups (based
on time). Table 2 describe the within group result of PNF
exercise, McKenzie and Control group in Physical
Component Summary (PCS) in terms of Mean
Difference (MD) and Confidence Interval (CI).
Mauchly’s test of Sphericity indicated that the
assumption of sphericity had not been violated, χ2 (2) =
4.91, p=0.086. Bonferroni pairwise comparison test was
proceeded which allowed us to discover which specific
means differed. The result showed that PNF exercise and
Control group have significant result in 0 week to 2
week as p<0.05, while in McKenzie group was not
significant. In 0 Week to 4 week, each group have
significant difference as p < 0.05 with the most
significant was PNF exercise as p=0.001. In 2 week to 4
week each group have significant difference as p<0.05
with the most significant was PNF exercise as p=0.006.
The following described the findings of the
effectiveness of PNF exercise and McKenzie method
and control group on MCS in non-specific low back pain
using repeated measure ANOVA within groups (based
on time).
Table 3 describe the within group result of PNF
exercise, McKenzie and Control group in Mental
Component Summary (MCS) in terms of Mean
Difference (MD) and Confidence Interval (CI).
Mauchly’s test of Sphericity indicated that the
assumption of sphericity had been violated, χ2 (2) =6.03,
p=0.049, and therefore, a Greenhouse-geisser correction
was used. There was a significant effect of time on

Table 2 — Comparison of physical component summary for each treatment group based on time (N=36)
Comparison
PCS

PNF
MD (95% CI)

McKenzie
p-value

MD (95% CI)

Control Group
p-value

MD (95% CI)

p-value

0 week – 2 week

-1.41 (-2.82, -0.008)

0.049*

-1.00 (-2.66, 0.66)

0.355

-1.08 (-2.09, -0.07)

0.035*

0 week – 4 week

-3.25 (-5.05, -1.44)

0.001*

-2.58(-4.19, -0.97)

0.003*

-2.16 (-3.45, -0.87)

0.002*

2 week - 4 week

-1.83 (-3.12, -0.54)

0.006*

-1.58 (-2.85, -0.31)

0.015*

-1.08 (-1.89, -0.27)

0.009*

Repeated measure ANOVA within group analyses were applied followed by multiple comparison; MD = Mean Difference,
CI = Confidence Interval. Bonferroni correction applied by correction level of significance. *Significant value at p<0.05.

Table 3 — Comparison of mental component summary for each treatment group based on time (N=36)
Comparison
MCS

PNF
MD (95% CI)

McKenzie
p-value
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MD (95% CI)

Control Group
p-value

MD (95% CI)

p-value

0 week – 2 week

-1.50 (-2.82, -0.17)

0.025*

-1.50 (-2.95, 0.04)

0.042*

-1.91 (-3.59, -0.23)

0.025*

0 week – 4 week

-3.16 (-4.75, -1.58)

0.001*

-4.50 (-6.99, -2.00)

0.001*

-3.66 (-5.37, -1.94)

0.001*

2 week - 4 week

-1.66 (-3.54, -0.21)

0.089*

-3.00 (-5.75, -0.24)

0.032*

-1.75 (-3.26, -0.23)

0.023*

Repeated measure ANOVA within group analyses were applied followed by multiple comparison; MD = Mean Difference,
CI = Confidence Interval. Bonferroni correction applied by correction level of significance. *Significant value at p<0.05
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weight F=49.07, p=0.001. Bonferroni pairwise
comparison test was proceeded which allowed us to
discover which specific means differed. The result
showed that there was significant mean difference in
each measurement time comparison for each group. In 0
Week to 2 week after treatment, each group had
significant within group as p>0.05 with PNF exercise
group and Control group were the most significant
(p=0.025). In 0 week to 4 week, each group have
significant difference as p<0.05 with same significant
p-value. In 2 week to 4 week PNF, there was no
significant difference in PNF group as p=0.089.
However, McKenzie group had significant result as
p=0.032 and Control group was the most significant as
p=0.023.
The result of physical component summary (PCS) in
between group analysis showed there was no significant
difference of PCS between the groups (F= 0.243,
p=0.785). Subsequently, the between group analysis in
mental component also showed there was no significant
difference of MCS between the groups (F= 1.69,
p=0.200). Multiple comparisons were not proceeded as
the overall F-test was not significant.
For time-treatment interaction result in repeated
measure ANOVA within-between group analysis,
founded that there was no significant mean difference of
PCS (p=0.659) and MCS (p=0.657) based on time. It is
indicated that the mean of PCS and MCS for each
treatment were similar based on time. Multiple
comparisons were not conducted as the global test was
not significant. Assumption of normality, homogeneity
of variances and compound symmetry were checked and
were fulfilled.
DISCUSSION

The results for this study showed significant effect on
health-related quality of life in each treatment among
non-specific low back pain subjects. The subjects were
assessed with Short-Form 12 (SF-12), which was
divided into two score summaries. The physical
component summary (PCS) and mental component
summary (MCS) was measured, and all treatments
showed good result in increasing the score of PCS and
MCS after 4 weeks of treatment.
In order comparing the between groups, it was found
that the result showed no significant difference in
increasing the PCS and MCS also same goes to the timetreatment interaction that revealed no significant
difference between three treatment group based on the
time. Although the result between-group analyses were
not significant in both components, the three treatments
were equally improved on the PCS and MCS score in
SF-12.
Following this result, there were similarities between
the results concluded in the present study and with those
described by Jadeja et al, in which they established that
the PNF exercise has no significant difference to

improve the PCS and MCS scoring using SF-36 health
survey tools which have had the same summary with
SF-12.25 In their study, they only compared the PNF and
conventional back exercise without another control
group. In the within group analysis, the PNF showed
significant result both in PCS and MCS scoring,
whereas, the conventional back exercise was not
significant. However, the comparison between group
analyses showed, there were no significant difference
between PNF and conventional back exercise. They also
suggested having more than 4 weeks assessment to get
better improvement in quality of life assessment.
Another study by Areeudomwong et al, showed
certain disagreement with the present study.32 They
found that PNF showed significant improvement of PCS
score both in within group and between groups, which
compared with educational booklet only. However, the
MCS score showed no significant in within and between
groups result and the comparison only PNF with control
group without another exercise therapy group. They also
carried out the assessment for 12 weeks, follow-up with
the same result after 4 weeks treatment. Although, the
result of the previous study was contradicted, however, it
can be said consistent with MCS result between PNF
and control group in the present study.
In the latest study by Mazloum et al, the researchers
strongly emphasized on the comparison between Pilates
and McKenzie, which was found that both exercises
were equally significant in improving the quality of life
among low back pain subjects.33 The study was
comparing Pilates, McKenzie, and the control group,
which was similar with the present study that compared
the two active exercises and a control group. This study
underwent for 6 weeks interventions and follow-up was
made after 4 weeks. However, the quality of life score
was measured by World Health Organization Quality of
Life questionnaires, which differed with SF-12 that was
used in the present study. Furthermore, the previous
study can be implied based on the consistency with the
present study.
In addition, the range of the improvement before and
after treatment in PCS and MCS in this present study
were not large, the difference of the improvement might
be, statistically, not clearly defined. The previous studies
also stated that the quality of life can be improved in
long-term assessment while, this study was only
measure in immediate effect after 2nd week and 4th
week treatment.25,33 A study by Jadeja et al. also stated
that the health-related quality of life of the patients with
non-specific low back pain depending on the functional
status and physiological factors which will be more than
simple physical impairment and suggested to add with
behavioural programs to get better results to improve the
quality of life25. However, in this present study, each
group have shown better improvement in the quality of
life, thus it can be concluded as one of the expected
outcomes from this present study. Hence, those three
treatments contribute to improving the quality of life
which is related to students’ academic activity such as
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attending to the class and productivity of the office
worker.1,3,4
CONCLUSION

In conclusion, it has been proven that the non-specific
low back pain has affected both the students and the
staffs in the university. The same habit of students and
staffs were due to prolonged sitting more than 1 hour
were the main caused even though the number of years
working or studying in the university were only 1 year.
Subsequently, in this study, the three treatments have
statistically significant improvement for patient healthrelated quality of life in each group analysis. However,
there were an equal improvement between PNF exercise
and McKenzie methods to improve health-related
quality of life in both physical component summary and
mental component summary on non-specific low back
pain.
RECOMMENDATION

For physiotherapist, we can give some suggestions to
the clinical settings to choose combination of the
treatment for non-specific low back pain with PNF
exercise as the therapeutic touch treatment then teach the
patient with proper McKenzie method as a home
exercise program. Moreover, as prevention and selfmanagement for the patient who have habits with
prolonged sitting, physiotherapist can educate the
patients to do exercise based on educational exercise
sheet besides their regular treatment with
physiotherapist.
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APPENDIX 129
PNF PROCEDURE
Rhythmical Stabilisation Training (RST)
3 sets of 10 repetitions
Duration of 1 repetition: 10 seconds
Total duration of 1 session (including rest intervals):
20 minutes
1. Subject assumes a seated position and faces the
physiotherapist.
2. The therapist places his or her hands on upper part of
the scapula area, just below the shoulder level.
3. From this position, the subject is instructed to
extension the trunk against resistance provided by the
therapist.
4. The resistance slowly increases as the subject
gradually increases strength.
5. When strength exertion is stabilized (for
approximately 5 seconds), the therapist slowly moves
one hand to the upper part of thoracic area, just below
the shoulder level, aiming to provide resistance to the
antagonist movement of the trunk (subject still extend
the trunk).
6. When the subject responds to the new position, the
therapist moves the other hand and instructs the
subject to extend the trunk against the resistance
provided.
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Combination of Isotonic Exercises (COI)
3 sets of 10 repetitions
Duration of 1 repetition: 15 seconds
Total duration of 1 session (including rest intervals)
approximately: 25 minutes
1. From the seated position, patient asked to flexion the trunk,
then physiotherapist provide manual contacts on upper
back. Then, the subject extend the trunk against manual
resistance provided by the therapist’s hands (5 seconds).

2. When optimal trunk extension (neutral sitting position) is
achieved, the subject is instructed to maintain the position
and the therapist also keep the resistance (5 seconds).

3. Upon maintenance of static position, the subject returns to
the starting position (trunk flexion) against resistance
provided by the therapist’s hands with no change of
manual contact (5 seconds).
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MCKENZIE PROCEDURE
McKenzie Method Procedures
1. Lying Face down

Subject asked to stay on this position for 1- 2 minutes.
2. Lying Face down with Extension

Subject asked to start with lying face down position, then extension on elbow, hold on extension
for 5 seconds then back to lying face down position for relaxation. Repeat for 10 times.
3. Extension on Lying

Subject asked to start with lying face down position, then continue to push-up position or
maintain on last position for 10 seconds. Then back to lying face down position for relaxation.
Repeat for 10 times.
4. Extension on Standing

Subject asked to start position with standing and place the subject’s hand in small of the back and
the fingers pointing backward. Then, subject asked to bend backward (extension) using hand as
a fulcrum. Hold on extension for 5 seconds, then back to starting position and repeat for 10 times.
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5. Flexion on Lying

Subject asked to start with lying on the back position with knee bent. Then, subject asked to flex
the trunk with both knee to chest and hold the both knees with both hands. Hold 5 seconds and

back to starting position for relaxation. Repeat for 10 times.
6. Flexion on Sitting

Subject asked to sit on the edge of chair. Then, bend the trunk forward and grasp the ankle or
touch the floor with both hands. Hold for 5 seconds and repeat for 10 times.
7. Flexion on Standing

Subject starts with standing position, then asked to bend forward (flexion) with fingers down to
the legs as far as subject comfortably reach. Hold for 5 seconds, then back to standing position
and repeat for 10 times.
The subject was asked to do the whole session for two sets with 3 minutes rest interval.
Duration for 1 repetition: approximately 15 minutes
Total duration of 1 session (2 sets) including rest interval: approximately 30 minutes.
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APPENDIX 2 31
HOME EXERCISE SHEET

EXERCISE FOR LOW BACK PAIN
An Educational Exercise Sheet

In recent years there has been a move towards more office-based jobs which has resulted in a
nation of people who spend hours a day sitting stationary and hunched over in front of a desk.
It is not surprising that a growing number of office workers complain of back pain. The lack of
activity and movement as well as the bad posture associated with sitting in front of a desk all day
means our backs are under a great deal of stress. However, despite this there are ways to protect
your back from the strains of office work. Here are some tips on what you can do while at work to
reduce the impact of back pain.
Forward bend
Bend forward and let your head and arms hang over your knees. Relax into the
position and hold for a few seconds. Breathe in as you slowly come back up to
seated position.
Spinal twist
Sit facing forward and place your left hand on the outside of your right knee. Place
your right arm over the back of the chair. Twist to the right while turning your head.
Push against your right knee to create more leverage. Hold the position. Release slowly
and come back to facing forward and repeat on the opposite side.
Side stretch
Sit facing forward with feet slightly apart. Raise your arms out to the sides.
Bend to the left, reaching toward the floor with your left hand and your right
hand pointing toward the ceiling. Hold for a few seconds then come back to
starting position. Repeat with your right side.
Knee squeeze
Place both hands around the front of your knee and pull your knee to your chest.
Lower your head to your knee and hold for a few seconds then release slowly. Repeat
with your right side.
Leg lifts
Sit and hold each side of the chair for balance. Lift your straightened left leg
and flex your foot. Hold for a few seconds then slowly lower your leg. Repeat
the same for your right leg.
Sun pose
Sit back in the chair with legs apart and arms by your side. With a
sweeping motion bring your arms up over your head. Look up and stretch.
Bend forward between your legs and if you can put your palms on the
floor. Slowly rise back up with your arms over your head again, and then
lower them to the side.
You can repeat all the session 5-8 repetitions.
In case if the subject requires any information or complaints due to treatment, subject may contact the
physiotherapist or researcher through the following contacts:
KPJUC Rehabilitation Centre
: 06-798 4450
Lucky Anggiat
: 018-2569765
Madam Siti Nur Baait Binti Mohd Sokran : 012-3565325
Exercise booklet provided by : www.backcare.org.uk
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Prevalence and Risk Factors of Chronic Inter-Cervical
and Inter-Scapula Muscle Pain among Computer Users
in a Private University and Hospital
Futhri Rifa Zaimsyah, BPT,1 Wan Hazmy Che Hon, MD, MSOrtho,1,2
H Muhammad Izham Mohd Zain, BPT, MPT,1 and Nurul Mawaddah Mohammad1
ABSTRACT
Introduction: In today's society, the usage of computer at work places and academic institutions
is common. Past research has shown that prolonged working with computers may have some
effect to the inter-cervical and inter-scapula muscles. Thus, the aim of this study was to
investigate the risk factors between chronic inter-cervical and inter-scapula muscle pain and
complaints among office workers who work with computers in Malaysian context.
Methodology: This is a descriptive study with participation of 170 office workers who work using
computers in KPJ Healthcare University College and KPJ Seremban Specialist Hospital. Health
screening forms was distributed to staff who work with computers for more than three (3) hours a
day within age group between 18-50 years. Variables studied include age, gender, marital status
and duration of working years. The data was gathered using a questionnaire checklist and
regression analysis used.
Results & Discussion: Out of the 170 office workers, 93 (54.7%) complained of chronic pain
around inter-cervical and inter-scapula muscle. There was age based distribution between 18-25
years (5.4%), 26-33 (38.7%), 34-41 (41.9%), 42-49 (11.8%) and ≥50 (2.2%). Out of this 93 office
workers, 18 were male (40%) and 75 were female (60%). As for marital status, 61.6% were
married and the remaining were single. The duration of working years was 1-2 years in 12.9%,
19.4 years in 18% and > 5 years in 67.7% of those 93 workers. The locations of the chronic pain
identified were inter-cervical in 5.4%, inter-scapula in 29.0% and both inter-cervical and interscapula in 65.6% of those office workers complaining of chronic pain. The results showed that
female respondents read 2.13 (95% CI =1.04, 4.33, p-value=0.037) high risk of having intercervical and inter-scapula pain compared to male respondents and read 2.94 (95% CI=1.30,
6.65, p-value=0.009) high risk who have been working ≥5 years.
Conclusion: Inter-cervical and inter-scapula pain were common in computer users among the
office workers. Combination of both inter-cervical and inter-scapula areas are more common than
single area involvement. Female respondents and who have worked ≥5 years have higher
incidence of chronic inter-cervical and inter-scapula pain. KPJ Medical Journal 2018; 7:26–31
Keywords: Inter-cervical, inter-scapula, computer users, chronic muscle pain

INTRODUCTION

Myofascial pain syndrome, trapezius and rhomboids
muscles are the common muscles that are involved in
upper back problems,1 which also supported by
Mansouri et al.2 indicating that muscle imbalance can
lead to joint dysfunction and postural deviation. Upper
back as a part of the neck must always be stretched in
order to keep the body upright. Muscle activities of the
trunk are an important safeguard to maintain postural
stability during upper limb movements. Unstable
posture may be due to the imbalance of front and back
muscle stretching on the upper body. The unbalanced
muscles increases muscle spasm due to muscles over
stretched with limited relaxation falls into vicious circle
of pain.3 The spine consists of vertebrae and associated
structures and these associated structures include long
and short spinal ligaments, intrinsic and extrinsic spinal
muscles, and structures related with articulations
between bodies and articular processes (zygapophyseal)

of the vertebrae.4 Prolonged neck static flexion and
resulting scapula protraction increases the upper back
tightness in the trapezius, rhomboid and levator scapula
muscles as these muscles are the main muscles to
stabilize the scapula and neck. In this position there is
imbalance muscle stretching causing pain and limitation
when tested for strength of the back muscles.5
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Akinbinu and Mashalla 6 showed that the number of
hours spent sitting, number of hours spent on the
computer keyboard or laptop and working prolonged
hours were correlated with complaints of back pain by
office workers specifically those working using table
computers. Several literature studies also indicated that
prolonged viewing of visual display screen also gave
rise to musculoskeletal symptoms. Work related
musculoskeletal disorders were widespread among
computer users and costly to the health care financial
system. Workstation setup and worker postures may
contribute to upper extremity and neck symptoms
among computer users.7 The National Academy Press,
(2001) statistic in the United States showed conservative
estimate of the economic burden due to musculoskeletal
disorder as measured by compensation costs, lost wages,
and lost productivity were between USD45 and USD54
billion annually, this involved almost 70 million
healthcare personnel visits each year and an estimated
130 million total health care meetings including
outpatient visits, hospitals and emergency rooms visits.8
Research by Zungu and Ndaba9 in one of the private
hospital in South Africa to determine the prevalence of
musculoskeletal disorders among office workers,
showed that majority of participants had at one point in
time reported being absent from work due to backache
or other musculoskeletal related problem. The results
had identified that back pain or musculoskeletal
problems were higher in female than male and office
worker’s who have worked ≤6 years were more often
taking medical leave as compared to other office
worker’s working >6 years. Office worker’s aged 33
years old and over, found to be more often reported
taking 1 to 2 days medical leave as compared to those
below the age of 33 years old. Those who were married
or living together reported a higher frequency of taking
1–2 days medical leave than those who are not married
or living together. Furthemore, the research in Norway
by Kinge et al.10 also showed higher prevalence and
vulnerability of chronic musculoskeletal disorders
among female than male, as well as the musculoskeletal
disorders improved by age. Solberg11 stated that gender
was an important aspect that affects posture because of
the high percentage of fat tissue in women (which has an
overall effect on body structure and postural patterns).
From literature review showed that no study has been
done in Malaysia about the risk factor concerning age,
gender, marital status and duration of working on intercervical and inter-scapula area among computer users.
Thus this study focused on prevalence and risk factor
concerning age, gender, marital status and years of
working on inter-cervical and inter-scapula muscle pain
among computer users.
METHODS AND MATERIALS

Between March to April 2017, 170 respondents from
KPJ Healthcare University College and KPJ Seremban
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Specialist Hospital Seremban who work using
computers ≥3 hours a day and with age between 18-50
years were recruited for the study. The study was
approved by the institutional review board at the KPJ
Healthcare University College. The consent form were
given to the respondents and those who signed and were
willing to participate in the study were given the health
screening. To examine the risk factors we conducted a
Multiple Logistic Regression study. The first step was to
screen the demographic data of potential respondents
using Univariable analysis with Simple Logistic
Regression in order to look for category with p-value
<0.25 or the important independent variables. The
variables with p-value <0.25 continue to selection of
demographic data used the Multiple Logistic Regression
by Backward Multiple Logistic Regression model, and
the Backward Logistic Regression automatically
removes the unimportant independent variable out of the
model. Then, the significant independent variables were
tested for all possible two ways interaction term, one at a
time to check if there were significant interactions model
found among the significant risk factors in preliminary
main effect model. The interaction term with Wald test
p-value was greater than 0.05 thus no interaction term
included in the model.12
RESULTS

A total of 170 respondents filled the questionnaires
within age group between 18 to 50 years who worked
using computers for more than 3 hours a day. Total of
170 respondents participated, there were 93 respondents
who presented with pain and 77 respondents with
no pain.
In this primary study out of 45 men who participated,
18 respondents felt pain and of 125 female who
participated, there were 75 respondents who felt pain.
Based on the distribution, there were 14 respondents
between the aged of 18 to 25 years (5 respondents
felt pain), 72 respondents between age 26 to 33
(36 respondents felt pain), 63 respondents aged between
34 to 41years old (39 respondents felt pain),
17 respondents between aged 42 to 49 years old
(11 respondents felt pain) and 4 respondents with aged
≥50 (2 respondents felt pain). Married respondents were
almost double of the number of single respondents.
From the total of 57 single staff (33 no pain, 24 felt pain)
and 113 marital staff (44 no pain, 69 felt pain). Based on
the duration of working, there were 35 respondents who
work between 1 to 2 years old (12 respondents felt pain),
33 respondents between the aged of 3 to 4 years (18
respondents felt pain) and 120 respondents who work ≥5
years (63 respondents felt pain), as shown in Table 1.
In the initial stage of identifying the area of pain, was
divided into 3 parts, inter-cervical pain, inter-scapula
pain and both of inter-cervical and inter-scapula pain.
There was only 5 (5.0%) respondents with inter-cervical
pain, 27 (29.0%) respondents with inter-scapula pain
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Table 1 — Description of respondents
Variables

Feeling Pain
No
n (%)

Yes
n (%)

77 (45.3)

93 (54.7)

Male

27 (60.0)

18 (40.0)

Female

50 (40.0)

75 (60.0)

18-25

9 (64.3)

5 (35.6)

26-33

36 (50.0)

36 (50.0)

34-41

24 (38.1)

39 (61.9)

42-49

6 (35.3)

11 (64.7)

≥50

2 (50.0)

2 (50)

Single

33 (57.1)

24 (42.9)

Marriage

44(38.4)

69 (61.6)

1-2 Years

23 (65.7)

12 (34.3)

3-4 Years

15 (45.5)

18 (54.5)

≥5 Years

39 (38.2)

63 (61.8)

Respondents
Gender

Age Category

Marital Status

Year of Working

and 61 (69.0%) respondents with both inter-cervical and
inter-scapula pain.
The next step was to screen the demographics
showing data of those potential candidates, who were fit
to go to the next process of the study to join the group
analysis that is the Univariable analysis with Simple
Logistic Regression in order to look for category with
p-value <0.25 or the important independent variables.
Table 2 below shows all of the variables were significant
p<0.25.
The selection of demographic data used Multiple
Logistic Regression. Reviewed the p-value analysis
(Simple Logistic Regression) in the variable with
p-value <0.25 to continue the Multiple Logistic
Regression test with Backward Logistic Regression
which automatically removes the unimportant
independent variable out of the model with p>0.05. In
the selection variables there were gender and years of
working variable that have p<0.05 in the variable
selection. The result of Multiple Logistic Regression
showed female gender had 2.128 times the chance to
have inter-cervical and inter-scapula pain (b=0.75,
OR=2.13, 95% CI 1.04, 4.33), p<0.05 and staff those
who work ≥5 years working experience category had
2.94 times the chance to have inter-cervical and interscapula pain (b=1.08, OR=2.94, 95% CI 1.30, 6.65),
p<0.05. The results were presented in Table 3.

Table 2 — Associated factors of inter-cervical and inter-scapula pain by Simple Logistic
Regression model
Variable

Regression
Coefficient (b)

Crude Odds Ratio
(95% CI)

0

1

0.81

2.25 (1.12, 4.51)

Wald
Statistic

p-value

5.22

0.022*

Gender
Male
Female
Age Category
18-25

0

1

26-33

0.58

1.80 (0.55, 5.90)

0.94

0.332

34-41

1.07

2.92 (0.88, 59.77)

3.04

0.081*

42-49

1.94

3.30 (0.75, 14.47)

2.51

0.113*

≥50

0.59

1.80 (0.19, 16.98)

0.26

0.608

0

1

0.77

2.16 (1.13, 4.12)

5.41

0.020*

Marital Status
Single
Married
Year of Working
1-2 Years

0

1

3-4 Years

0.83

2.30 (0.86, 6.11)

2.79

0.095*

≥5 Years

1.13

3.10 (1.38, 6.91)

7.59

0.006*

*Significant value (p<0.25). Statistical test: Simple Logistic Regression model
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Table 3 — Inter-cervical and inter-scapula pain that associated with gender and year of
working among computer user by Multiple Logistic Regression
Variable

Regression
coefficient (b)

Adjusted Odds ratioa
(95%CI)

Wald
Statistic

p-value

4.33

0.037*

Gender
Male

0

1

Female

0.75

2.13 (1.04, 4.33)

1-2 Years

0

1

3-4 Years

0.80

2.23 (0.83, 6.02)

2.52

0.112

≥5 Years

1.08

2.94 (1.30, 6.65)

6.75

0.009*

Year of Working

a

Backward Multiple Logistic Regression model was applied
*Significant value (p<0.05). Statistical test : Multiple Logistic Regression

The interaction of the selected demographic data was
checked with two ways interaction terms among
independent variables and Correlation Matrix of
Regresssion Coefficients. The significant independent
variables were tested for all possible two-ways
interaction term, one at a time to check if there were
significant interactions found among the significant risk
factors in preliminary main effect model. The interaction
term with Wald test p-value was greater than 0.05.
Therefore, there were no interaction term needed to be
included in the model. The standard error and
correlation were relatively small for two of the
independent variables in the model (0.024). There were
no significant interaction effects in the model.
Therefore, preliminary final model was obtained.
All of the model was checking assumption. For
Hosmer and Lemenshow test, it was observed having
small discrepancy between observed and expected
probability (p= 0.864). The p-value was >0.05 and the
assumption of Hosmer and Lemenshow was met and the
model was fit. For classification table, the cut-off point
of correctly classified percentage is considered good if it
is above 70% but the overall correctly classified
percentage was 61.8% for this analysis thus, the
assumption was not met and the model was not fit. The
recommended area under the Receiver Operating
Characteristic (ROC) curve was 0.37 and were not
significant eventhough the ROC (0.37) were not met.
DISCUSSION

One of the hypothesis in this study was to find out
whether the risk factor for inter-cervical and interscapula pain were related to gender, marital status, age
and year of working among ofice worker who work
using computers. Total of 170 respondents were
recruited for our study and 93 respondents have intercervical and inter-scapula pain. It was observed that
gender, age, smoking or drinking habits, duration of
work, and poor work postures also contributed to the
increased prevalence of upper back and neck.13 The

results of this study showed that there were significant
risk factors for chronic inter-cervical and inter-scapula
muscle pain with gender and duration of working
being significant (p<0.05). Similar results were found
in the study by Zungu and Ndaba9 that showed
musculoskeletal symptoms in the office worker were
influenced by factors such as gender, age, frequency and
duration of doing computer work.
Total of 50 individuals in the category between 34-49
years old complained of pain over their upper back
region, especially the rhomboid and middle trapezius
area. This age category is known to be productive
individuals and active in their daily task and the
productive age among workers, thus this level has been
found to be the common category with higher
prevalence of musculoskeletal cases. This supports the
previous study that indicated that the office workers
younger than 30 years old were more likely to present
with musculoskeletal symptoms than those older than 49
years old14 and also with the research done by Zungu
and Ndaba9 that showed that workers over 33 years old
were more likely to be absent (1-2 days) from work due
to musculoskeletal symptoms.
In the selection of demographic data, with Multiple
Logistic Regression analysis it was found that there was
no relationship (p>0.05) between age and inter-cervical
and inter-scapula pain among computer user. While in
the previous study it was found that there as strong
relationship between increasing age with pain
prevalence15 and musculoskeletal disorder has increased
prevalence with age.10 However, this study failed to
quantify this criterion because of the uneven age
distribution in our data. The other reason why there is
no relationship between age and inter-cervical and
inter-scapula muscle pain was because age was not
an independent risk factor for work related
musculoskeletal disorders.16
The other finding showed that there was relationship
between gender with inter-cervical and inter-scapula
pain, and women have 2.13 higher (95% CI =1.04, 4.33)
risk than men. This was similar with Kinge et al.,10 who
showed that women experience more musculoskeletal
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disorder than men. Gender was a factor that affected
posture because of the high percentage of fat tissue in
women (which has an overall effect on body structure
and postural patterns).11 There were no detailed
description of the relationship between fat and chronic
pain in woman, however, Loevinger et al.17 reported that
chronic pain was associated with higher low-density
lipoprotein cholesterol and triglyceride, linking chronic
pain with an increased risk of metabolic syndrome.
Environmental conditions too, may affect posture in
particular, because the work environment is where the
job being carried out daily. Moreover, the gender
differences were also influenced by psychological
difference like hormonal conditions, exposure of office
work and home.18 Cano et al.19 stated that there were no
relationship between chronic pain and marital status.
Marital status is also not the cause of chronic pain as
supported by Wade et al.20 Because marital status is
related and affects depressive symptoms such as grief
and concentration difficulties are usually distributed and
may be a widespread indicator of distress, whereas
symptoms of homeostatic disorders such as loss of
interest and fatigue are very specific for depression and
markers of clinical disease.21
The research by Lela and Frantz,22 reported the
correlation between low back pain and marital status in
subjects who worked as nurses at Kanombe Hospital,
which also supported by study by Zungu and Ndaba.9
that found, staff married or living together are more
prone to be absent (1-2 days) from work due to
musculoskeletal symptoms and the subjects were able to
manage and care for themselves when the pain persisted.
Respondent who have been working ≥5 years have 3
times higher of having pain (95% CI=1.30, 6.65)
compared to those who have worked for below 5 years.
This finding showed that there was relationship between
years of working with inter-cervical and inter-scapula
pain among computer users. This present study was
similar with the research done by Janwantanakul et al.15
stating that the staff who have worked for more than 12
months have musculoskeletal symptoms, whereas in this
study, the pain increased during 12 months and more on
staff who worked more than 5 years. This could be due
to prolonged sitting with poor workstation ergonomics
and poor habits. Thus, the longer years of working may
increase the high risk of having inter-cervical and interscapula pain. This was inconsistent with the research
by Zungu and Ndaba,9 who concluded that staff who
had worked for less than 6 years shows a higher sick
leave (1-2 days) than those who have worked more
than 6 years.
CONCLUSION

This study has reported that there was significant
association between chronic inter-cervical and interscapula muscle pain associated with gender (p=0.037)

and years of working (p=0.009). The female respondents
have 2.13 higher risk for having inter-cervical and interscapula pain as compared to male respondents while
those respondents who work ≥5 years have 2.94 higher
of having pain than those below 5 years. However, it
has been concluded through this study, that in the case
of inter-cervical and inter-scapula muscle pain there
was no connection with age and marital status of
the respondents.
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Ameliorating Biochemical and Histopathological Effects
of Resveratrol in Paraquat Induced Rat Model of
Parkinson’s Disease
Lakshmi BVS,1 Sudhakar M,1 Bharath Kumara M,1 and
Krupavaram B, BPharm, Mpharm, PhD²
ABSTRACT
Introduction: Parkinson’s disease is caused by a loss of nerve cells in part of the brain called the
substantia nigra. This leads to a reduction in a chemical called dopamine in the brain. It is a
neurodegenerative disorder which leads to progressive deterioration of motor function due to loss
of dopamine-producing brain cells.
Objective: This study focused on evaluation of neuroprotective role of resveratrol in paraquat
(PQ) induced biochemical, and histopathological alterations in rat model of Parkinson’s disease
(PD).
Methods: The rats were divided into 5 groups of 6 each. A control group, Group I was
administered intraperitoneally with normal saline (1ml/kg;i.p) for 35 days. Group II was
administered with paraquat (2 mg/kg; i.p.) for successive 35 days. Varying doses (25 and 50 mg/
kg; i.p,) of resveratrol were co-administered along with paraquat (2 mg/kg; i.p), for period of 35
days to rats of group IV & V and compared with PQ and L-deprenyl (10 mg/kg; p.o.) treated Group
III. Evaluation of biochemical and histopathological alterations was made.
Results: Paraquat induced oxidative damage, revealed by increased level of TBARS, decreased
level of GSH and CAT levels in brain of rats, and was attenuated by co-treatment with resveratrol.
Results of histopathological studies of rat brains showed meningitis and perivascular cuffing in
mid brain region due to paraquat treatment, which were significantly attenuated in co-treated
groups of resveratrol. The maximum protective effect of resveratrol in all above activities was
observed in resveratrol (50 mg/kg) treated group, which was comparable to L-deprenyl treated
group. This result indicates possible therapeutic potential of resveratrol in parkinson’s disease by
virtue of its neuroprotective and antioxidative properties. KPJ Medical Journal 2018; 7:32–37
Keywords: Resveratrol, paraquat, Parkinson’s disease, L-deprenyl, neuroprotection

INTRODUCTION

The etiology of neurodegenerative diseases remains
enigmatic; however, evidence for defects in energy
metabolism, excitotoxicity, and for oxidative damage is
increasingly compelling. It is likely that there is a
complex interplay between these mechanisms.1
Environmental toxins such as paraquat (PQ),
rotenone and maneb and have been shown to induce
PD-like symptoms in experimental animals.2 Paraquat
and rotenone being only two of the many agricultural
chemicals intensively used annually worldwide and
known to affect the dopamine systems. Experimental
evidence of the neurotoxicity of such organic
compounds has been demonstrated in rats and mice.2
Paraquat (PQ) (1, 1-dimethyl-4, 4’-bipyridinium
dichloride) is a quaternary nitrogen herbicide widely
used for broadleaf weed control.3 However, PQ has been
confirmed to be a highly toxic compound for humans

and animals and many cases of acute poisoning and
death have been reported over the past few decades.3 For
several years, experimental studies using PQ were
focusing on its effects on lung, liver and kidney,
probably because the toxicity induced by this herbicide
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Ameliorating Biochemical and Histopathological Effects of Resveratrol

in these organs is responsible for death after acute
exposure. The interest in its potential neurotoxicity
began after the observation that PQ exhibits a
striking structural similarity to MPP+ (1-methyl4-phenylpyridinium), the active metabolite of
MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine)
a neurotoxin that induces PD-like features in rodents,
non-human primates and humans.
It has been suggested that PQ belongs to redox
cycling compounds capable of inducing mitochondrial
damage and, increasing reactive oxygen species (ROS)
production and oxidative stress.4 These ROS interact
with unsaturated lipids of membranes (lipid
peroxidation) and destroy organelles causing cell death.
In parallel to the neuronal toxicity induced by pesticides
and herbicides, the neuro-inflammatory response is
increasingly suspected to provoke more degeneration in
the vicinity of targeted neurons. Resveratrol
(3,5,4’-trihydroxy-trans-stilbene) is a stilbenoid, a type
of natural polyphenol,5 and a phytoalexin produced
naturally by several plants (grapes, peanuts, berries, and
pines) in response to injury or when the plant is under
attack by pathogens such as bacteria or fungi. It is
commercially extracted from the roots of Japanese
knotweed (Polygonum cuspidatum). It is the main
constituent in black grapes. Resveratrol is reported to
have several pharmacological properties, such as
cardioprotective,6 neuroprotective,7,8 anti-proliferative,9
anti-oxidative stress,10 anti-diabetic,11 anti-aging,12 and
anti-inflammatory effects. Resveratrol protects against
rotenone-induced apoptosis in SH-SY5Y cells and
enhanced degradation of α-synucleins in α--synucleinexpressing PC12 cell lines via autophagy induction.13
All these results suggest that resveratrol exerts potent
anti-oxidative, anti-inflammatory and neuroprotective
properties.
Therefore, the objective of present study was to
investigate the neuroprotective effect of resveratrol
against
paraquat
induced
biochemical
and
histopathological changes along with associated PD-like
behavioral alterations in a rat model of PD.

Materials and methods
Animals

Healthy male Sprague Dawley rats (5–7 week old)
weighing 250-300g, obtained from National Institute of
Nutrition, Hyderabad, were used for the present study.
The animals were housed in standard polypropylene
cages and maintained at an ambient temperature with
natural day-and-night cycles (12:12 h light and dark
cycles). Standard pelletized feed and tap water were
provided ad libitum. All procedures were conducted as
per guidelines of the committee for the purpose of
control and supervision of experimental animals. All the
pharmacological experimental protocols were approved
by the Institutional Animal Ethics Committee (Reg no:
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MRCP/CPCSEA/IAEC/2013-14/MPCOL/20). Animals
were grouped, one to five per cage and were allowed a
one-week habituation period to the animal room before
testing.
Drugs and Chemicals

Resveratrol was purchased from Zenith laboratories
Pvt Ltd, Bangalore. Paraquat, Thiobarbituric acid,
reduced glutathione and all other chemicals were
procured from Sigma Aldrich Ltd.
Experimental Methodology

The rats were randomly assigned into five different
groups (n = 6). Group 1 served as control group and was
administered intraperitoneally with normal saline (1 ml/
kg; i.p.) as a vehicle for a period of 35 days. Group 2
served as paraquat treated disease control group and was
administered with paraquat (2 mg/kg; i.p.) for successive
35 days. Group 3 served as L-deprenyl (10 mg/kg; p.o.)
treated positive control group. Group 4 and 5 served as
resveratrol (25 & 50 mg/kg; i.p.) treated groups
respectively. The different doses of resveratrol were
selected based on safety studies previously done on high
purity trans-RES.14 Evaluation of biochemical, and
histopathological effects were done, in one set of
animals, brains were removed and weighed to make a
10% (w/v) tissue homogenate. The homogenate were
used for various biochemical studies to estimate the
level of thiobarbituric acid reactive substances
(TBARS), glutathione (GSH), catalase (CAT) activity.
Brain is removed in another set of animals, and stored in
formalin at room temperature for histopathological
studies.
Tissue Biochemical Studies

Preparation of tissue homogenate
On the day of experiment each rat was sacrificed,
whole brain was dissected out and was separated. Tissue
was washed with 0.9% saline, weighed and
homogenized in sodium phosphate buffer (0.1M, pH
7.4) using tissue homogenizer, under standard
conditions. Homogenate was centrifuged at 10,000 rpm
speed for 20 min at 4°C in cooling centrifuge.
Supernatant liquid is separated and stored at -20°C for
biochemical estimations.
Lipid peroxidation assay
The method of Ohkawa et al., (1979) was used for the
estimation.15 The principle is based on polyunsaturated
fatty acid from the lipid of cell membrane on lipid
peroxidation, caused by reactive oxygen species
converted to TBARS MDA. In case of oxidative stress
TBARS increase in plasma and tissue. The supernatant (
0.2 ml) of the homogenate was mixed with sodium
laurylsulphate (8.1%; 0.2 ml), acetic acid (30%; pH 3.5;

34

Lakshmi BVS et al.

1.5 ml), thiobarbituric acid (1.5 ml), and the volume was
made up to 4 ml with distilled water. It was incubated for
1 hour at 95°C to develop a pink color, and the solution
was cooled by addition of distilled water (1 ml)
absorbance was measured spectrophotometrically at 532
nm using U.V – Visible spectrophotometer and the
MDA content with extinction coefficient of 156
nM-1cm-1 and was expressed as nM/mg of protein.
Reduced glutathione assay
GSH concentration was measured by method
described Ellman.15 To 2ml of 0.1M potassium
phosphate pH 8.4, 0.1ml of standard or experimental
sample, 0.5ml of Ellman’s Reagent (DTNB) were added
and made the volume up to 3 ml with 1,2-diamino-4,5dimethoxybenzene (DDW). Then the mixture was
incubated for 10 min at room temperature and the
absorbance was measured at 412 in U.V – Visible
spectrophotometer and the GSH content was calculated
from standard graph. Reduced glutathione is taken as a
reference standard for preparation of standard graph.
Catalase assay
Catalase activity in tissue was determined by
measuring the rate of decomposition of hydrogen
peroxide at 240 nm, according to the method given by
Aebi et al.16 The CAT activity was estimated using
method of Aebi.16 The supernatant (50 ml) was added to
a cuvette that contained phosphate buffer (pH 7.0; 50
mM; 1.95 ml). Hydrogen peroxide (H2O2; 30 mM; 1.0
ml) was added in it and changes in absorbance were
followed at 15-s intervals for 30 s at 240 nm. The
catalase activity was calculated using the millimolar
extinction coefficient of H2O2 (0.071 mmol cm-1) and
the activity was expressed as micromoles of H2O2
oxidized per minute per milligram protein.17
Histopathological Evaluation

Histopathological evaluation of various brain sections
was done with hematoxylin and eosin staining using the
method of Humanson et al.18. Transverse sections of
brain were fixed in formal-calcium and embedded in

paraffin wax. The sections of 7– 9 mm of thickness were
cut and dewaxed in xylene, hydrated in decreasing
percentage of alcohol and stained with hematoxylin.
They were then dehydrated in increasing percentage of
alcohols, till 70% and stained with 1% alcoholic eosin.
They were differentiated in 90% alcohol and cleared in
xylene. These stained sections were observed under the
microscope (Zeiss Primo star) for histopathological
analysis.
Statistical Analysis

The experimental results were expressed as the mean
± SEM with six rats in each group. The intergroup
variation between various groups were analyzed
statistically using one-way analysis of variance
(ANOVA) using the Graph Pad Prism version 5.0,
followed by Dunnett’s multiple comparison test
(DMCT). Results were considered statistically
significant when P < 0.01.
Results
Effect on Biochemical Parameters

We measured the GSH, catalase levels and lipid
peroxidation in the brain of experimental animals as the
markers of oxidative stress and then compared the levels
of these markers in the brains of PQ-injected groups
with the normal control groups (Table 1).
In this study, the GSH content in the PQ-treated group
was reduced by more than half (p<0.001) as compared
with the saline group. GSH levels in resveratrol treated
group (p<0.001) were brought back to normal values.
Then we measured the content of MDA, the product
of lipid peroxidation, to assess the degree of PQ-induced
lipid damage. The data showed that the damage was
particularly evident in PQ-treated group as indicated by
a significantly increased MDA level (p=0.01) in
comparison to groups injected with resveratrol and
deprenyl. Results indicated that PQ injections led to the
increased lipid peroxidation, which was significantly
(P<0.001) attenuated by resveratrol.

Table 1 — Effect of resveratrol on antioxidant parameters in paraquat induced Parkinsonism study
Groups

Catalase
(mM H2O2 Consumed/
min/g Wet tissue)

Control

0.062±0.0001

Paraquat Induced (2mg/kg)

0.011±0.0018@

Deprenyl (10mg/kg)
Resveratrol (25mg/kg)
Resveratrol (50mg/kg)

TBARS
(nM /g tissue)
167.30±0.64

GSH
(µg/ml)
0.192±0.0017

276.09±5.03@

0.025±0.0008**

0.056±0.0023

##

182.90±5.45

#

0.072±0.0004***

0.047±0.0027

##

197.00±12.3$

0.053±0.0008***

0.055±0.0023

##

169.65±5.93#

0.157±0.0002***

All values expressed as Mean ± SEM, n=6, and the significant changes are expressed as @ (p=0.01) and ** (p<0.0001) in
comparison with Control group; # (p=0.001), ## (p=0.01), $(p=0.02) and *** (p<0.0001) in comparison with Paraquat
treated animals by One-way ANOVA followed by Dunnett’s t test.
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There was a significant decrease in catalase levels in
paraquat treated groups (p=0.01) compared with control
group. Resveratrol (25 and 50mg/kg) co-treated groups
showed significant increase (p=0.01) in the levels of
CAT when compared to paraquat treated group.
Histopathological Analysis

Results of the histopathological studies of different
rat brains showed meningitis and perivascular cuffing in
the mid brain region due to PQ treatment. The
Meningitis and perivascular cuffing were significantly
attenuated in co-treated groups of resveratrol-25 mg/kg
and resveratrol-50 mg/kg in Fig. 1.
Discussion

Our study focused on the evaluation of
neuroprotective role of trans-resveratrol (RES) in PQ
induced biochemical and histopathological alterations in
a rat model of Parkinson’s disease (PD).
Documented evidences suggest that PD may arise
from a combination of genetic susceptibility and
exposure to environmental toxins. Among the
environmental toxins, herbicides PQ and rotenone clear
neurotoxicity in the central nervous system. PQ can
enter the CNS through neutral amino acid transporters
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associated with the blood brain barrier system19 and
selectively damage the SNpc neurons in the mouse and
rat models. It has also been reported that a prolonged
exposure of PQ causes damage to basal ganglia. Free
radical generation and subsequent oxidative stress,
owing to the inhibition of the mitochondrial complex 1,
have been implicated as the major event in paraquatinduced neurotoxicity. Resveratrol is reported to be a
neuroprotective agent against various neurodegenerative
diseases and the neuroprotective potential depends on its
entry and bioavailability in the brain. It is reported that
resveratrol crosses the blood–brain barrier and enters the
brain after intraperitoneal administration.20 In the
present study, the animals were treated with resveratrol
daily for 35 days that could possibly help in maintaining
the bioavailability of resveratrol in the treated animals.
Current therapies of PD are primarily based on
dopamine
replacement,
providing
temporary
improvement of motor deficits. Unfortunately, patients
typically develop drug-induced motor complications
(dyskinesia
and
on-off-fluctuations).
Previous
approaches to protect DAergic neurons targeted one of
the pathogenic mechanisms affecting these neurons in
the course of disease. So, some trials used
others
used
anti-inflammatory
antioxidants,21
approaches to counteract the inflammatory mediator’s
activation in PD.22 Another approach was trying antiapoptotic agents to stop apoptosis in the damaged

Fig. 1. Histopathological changes in rat brains

a

b

Fig. 1a. Normal brain: Showing normal
architecture of brain. No abnormality detected
(20X). Stained by Hematoxylin and Eosin.

c

Fig. 1b. Paraquat (2mg/kg): Meningitis and
perivascular cuffing in cerebral cortex are
observed under magnification of (20X).
Stained by Hematoxylin and Eosin.

d

Fig. 1d. Resveratrol (25mg/kg): No inflammatory
cells in brain cerebral cortex observed under
the magnification (20X). Stained by Hematoxylin
and Eosin.

Fig. 1c. Deprenyl (10mg/kg): Mild inflammatory
cell infiltration in cerebral cortex under
magnification (20X). Stained by Hematoxylin
and Eosin.

e

Fig. 1e. Resveratrol (50mg/kg): No necrosis in
brain cerebral cortex and normal architecture
observed under the magnification (20X).
Stained by Hematoxylin and Eosin.
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areas.23,24 However, most of the previous approaches
failed to provide sufficient consistent neuroprotection in
PD models. Moreover, clinical trials failed to
demonstrate beneficial effects of these agents on PD
patients. This may be due to the complex nature of PD
pathogenesis, so, targeting one pathway would not be
sufficient
to
completely
stop
the
disease
progress.24,25,26,27,28 Resveratrol having broad spectrum
of neuroprotective actions, is a promising molecule in
the treatment of PD.
Resveratrol co-treatment significantly attenuated
PQ-induced depletion in GSH content in brain. An
imbalance in one or more of the naturally occurring
antioxidant defense mechanism, particularly through
GSH, is an important factor in etiology of PD.
Decreased level of GSH has also been observed in the
substantia nigra of PD patients. Reduction in GSH level
may cause the impairment of H2O2 clearance and thus,
promote hydroxyl radical formation which can lead to
the generation of pro-oxidant milieu. This pro-oxidant
milieu can lead to increased lipid peroxidation which
can be estimated by measuring the level of TBARS, a
product of lipid peroxidation.29,30,31,32 This oxidative
damage through increased lipid peroxidation has been
strongly linked with the PD etiology. Increased levels of
the lipid peroxidation products have been found in the
parkinsonian substantia nigra. In our study, the increased
lipid peroxidation in the brain regions due to PQ
treatment was significantly attenuated by the resveratrol
treatment, as shown by the results of TBARS assay.
Resveratrol co-treatment significantly reversed the
decreased activity of CAT in brain region due to PQ
treatment. In general, H2O2 is produced as a normal
cellular product during the conversion of the superoxide
anions to less active anions by the action of superoxide
dismutase enzyme. The H2O2 produced during this
process can be decomposed by the action of CAT. Thus,
decrease in CAT level could lead to imbalance in
antioxidant and oxidant species resulting in elevated
oxidative stress which in turn causes increased
superoxide anion generation. The increased CAT level
due to resveratrol co-treatment may have contributed in
reducing the damage likely to result from these
devastating free radicals.
PQ is known to produce damage to brain. In our
histological study, severe damage to brain cerebral
cortex region of rats was observed following chronic
exposure of PQ. Meningitis and perivascular cuffing was
observed in cerebral cortex region of PQ treated rats.
Resveratrol co-treatment has been able to attenuate this
damage. However, inflammatory cell infiltration in a
low magnitude was visible in L-deprenyl and resveratrol
treated groups.
The overall maximum ameliorative effect in all the
above biochemical and histopathological studies was
observed in RES (50 mg/kg) treated rats, which was
comparable to the L-deprenyl treated group. The effect
of RES (50 mg/kg) was significantly more than the
effect with RES (25mg/kg).

Conclusion

Parkinsonism symptoms are produced in paraquat
induced rats for 35 days. Resveratrol by virtue of its
potent neuroprotective and anti-oxidant effect was able
to attenuate Parkinsonism symptoms in rats. Maximum
protective effect of resveratrol was found with 50mg/kg.
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ABSTRACT
Despite the progress made in medical research during the past decades, the treatment of many
serious diseases is still problematic. The use of natural remedies for the treatment of pain and
inflammatory conditions have a long history, starting with Ayurvedic treatment, and extending to
the European and other systems of traditional medicines. In this present study, Basella alba had
been selected for their reported biological activities in indigenous system of medicine and thus to
evaluate its analgesic activity. Petroleum ether, methanol and water extracts were prepared from
Basella alba aerial parts by maceration technique and screened for analgesic activity by hot
plate method in mice. Methanol and water extracts (200 mg/kg, p.o.) showed significant
analgesic activity. All the results were compared with reference drug, paracetamol. This study has
provided some justification for the folkloric use of the plant for some painful conditions such as
headache. The results obtained support the use of Basella alba as an analgesic agent. KPJ
Medical Journal 2018; 7:38–41
Keywords: Basella alba, aerial parts, maceration, mnalgesic, Eddy’s hot plate

INTRODUCTION

Over the years, traditional plant medicines might
offer a natural key to treat various human ailments.
Herbal drugs are invariably single plant extracts of
fractions thereof or mixtures of fractions/extracts from
different plants.1 In recent years, there has been an
increasing interest by researchers in the use of naturally
occurring biologically active compounds of medicinal
value.2 Basella alba (Family: Basellaceae), is commonly
known as Indian spinach. The paste of root of red B. alba
along with rice washed water is taken in the morning in
empty stomach for one month to cure irregular periods
by the rural people of Orissa, India.3 Leaves of B. alba is
used for the treatment of hypertension by Nigerians in
Lagos,4 and malaria in Cameroonian folk medicine.5 A
literature survey revealed that the leaves of B. alba has
antifungal6 opioid analgesic, anti-inflammatory,7 CNS
depressant8 and androgenic9 activities and for the
treatment of anemia.10 Also the leaves of B. alba is
traditionally used in ayurveda system of medicine for to
bring sound refreshing sleep when it is applied on head
about half an hour before bathing.11 Also the
mucilaginous liquid obtained from leaves and its tender
stalks are traditionally used for the treatment of
headache. Hence there is no scientific evidence for the
analgesic activity for the aerial parts of B. alba, the
present investigation was aimed to scientifically evaluate
analgesic activity of the crude extracts of aerial parts of
B. alba.

MATERIALS AND METHODS
Plant Material

The aerial parts of B. alba Linn. were collected from
Cheras, Selangor, Malaysia in the month of August
2012. It was authenticated by Dr. J Anbu Jeba Sunilson,
Pharmacognosist, School of Pharmacy, KPJ Healthcare
University College, Nilai, Malaysia. A voucher
specimen was deposited in the departmental herbarium.
Preparation of Extract

The collected aerial parts of B. alba were washed with
water, shade-dried at room temperature and size reduced
to coarse powder. Petroleum ether extract (PEBA),
methanol extract (MEBA) and water extract (WEBA) of
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Table 1 — Colour, consistency and % yield of various extracts of aerial parts of B. alba
Extracts

Colour

Consistency

% yield

PEBA

Brownish Green Colour

semisolid

12.62%

MEBA

Dark Greenish colour

semisolid

10.4%

WEBA

Yellowish Green Colour

Powder

18.2%

PEBA-Petroleum ether extract; MEBA-Methanol extract; WEBA-Water extract

Table 2 — Preliminary phytochemical studies of various extracts of aerial parts of B. alba
Chemical constituents

PEBA

MEBA

WEBA

Alkaloids

-

+

+

Carbohydrates & glycosides

-

+

+

Proteins

+

+

+

Fixed oils & fats

+

+

-

Flavonoids

-

+

-

Mucilages

-

+

+

Sterols

+

-

-

Terpenoids

-

+

-

PEBA-Petroleum ether extract; MEBA-Methanol extract; WEBA-Water extract

B. alba were collected separately using petroleum ether,
methanol and distilled water respectively by cold
maceration method for seven days. The extracts were
filtered and concentrated separately under vacuum using
rotary vacuum evaporator.12 The colour, consistency and
the % yield of the extracts was noted in Table 1. All the
extracts were kept in desiccators until further use.
Preliminary Phytochemical Analysis

Preliminary phytochemical investigation of the
extracts was carried out to identify the phytoconstituents
which might be responsible for analgesic activity of
aerial parts of B. alba by standard methods.13 The results
are shown in Table 2.
Screening of Analgesic Activity

Experimental Animals
Swiss albino mice of either sex (20 - 30g) were used
for this investigation and kept at the Laboratory Animal
House. They were kept in well ventilated room for 1
week before and during the experiments. Animals were
provided with commercial rodent pellet diet and water
ad libitum. All the experiments were performed
according to current guidelines for the care of the
laboratory animals and the ethical guidelines. The
standard orogastric cannula was used for oral drug
administration.
Treatment
The animals were randomly divided into eight groups
consisting of six mice each. According to the acute
toxicity testing described by Kachchhava,7 the dose was

fixed for mice. Experimental animals of either sex were
randomly selected and divided into eight groups
consisting of five mice in each. Group I was treated with
vehicle (1% Tween 80 in water) and served as control.
Group II was treated with standard drug, paracetamol
(50mg/kg p.o.) and served as standard.4 Groups III-VIII
received of PEBA, MEBA and WEBA at the doses of
100 and 200 mg/kg p.o. respectively.
Experiment
Analgesic activity of PEBA, MEBA and WEBA was
evaluated using Eddy’s hot plate. The animals were
positioned on Eddy’s hot plate kept at a temperature of
55±0.5°C. A cut off period of 15s was observed to avoid
damage to the paw. The reaction time at which animals
reacted to the pain stimulus was recorded when animals
licked their fore or hind paws, or jumped prior
whichever appeared first at 0, 30, 60, 120 and 240 min
after the treatment.15
Statistical Analysis

All the data are expressed as mean ± SEM. The values
obtained were compared with control group by student t
test.16 The values of p < 0.001 and p < 0.01 were
considered to indicate a significant difference between
the groups.
RESULTS

Table 1 demonstrates the colour, consistency and
percentage yield of the various extracts of Basella alba.
The highest yield was observed with WEBA followed by
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Table 3 — Analgesic activity of various extracts of aerial parts of B. alba
Reaction Time (sec) after administration
(Mean ± SEM)

Dose
(mg/kg p.o.)

Basel Reaction Time (sec)
(Mean ± SEM)
before Treatment

Control

-

3.12 ± 0.14

3.18 ± 0.26

3.16 ± 0.18

3.22 ± 0.24

3.14 ± 0.12

Standard

5

3.46 ± 0.22

09.52 ± 0.32**

12.28 ± 0.46**

13.32 ± 0. 84**

10.42 ± 0.56**

100

3.18 ± 0.34

3.14 ± 0.14

3.34 ± 0.28

3.94 ± 0.26

3.74 ± 0.38

200

3.42 ± 0.36

3.32 ± 0.26

3.22 ± 0.26

3.42 ± 0.34

3.62 ± 0.36

100

3.28 ± 0.44

5.56 ± 0.20*

6.48 ± 0.20*

8.24 ± 0.38*

7.32 ± 0.42*

200

3.54 ± 0.52

6.78 ± 0.26*

10.48 ± 0. 28**

12.44 ± 0.34**

11.32 ± 0.36**

100

3.22 ± 0.28

3.48 ± 0.24

3.26 ± 0.30

3.52 ± 0.28

3.36 ± 0.24

200

3.34 ± 0.42

3.44 ± 0.26

3.62 ± 0.32

3.26 ± 0.44

3.64 ± 0.52

Treatment

PEBA
MEBA
WEBA

30 min

60 min

120 min

240 min

PEBA-Petroleum ether extract; MEBA-Methanol extract; WEBA- Water extract
**P < 0.001 and *P < 0.01 statistically (mean ± SEM) significant from control group (n=5)

PEBA and MEBA. Table 2 shows the presence of
proteins in all the extracts whereas alkaloids, mucilages,
carbohydrates and glycosides were found in MEBA and
WEBA, flavonoids and terpenoids were found in MEBA
and sterols, fixed oils and fats were found in PEBA. The
present study revealed that among the three extracts,
MEBA exhibited various spectrum of analgesic activity.
Table 3 shows that a significant (P<0.01) and highly
significant (P<0.001) analgesic activity was observed in
the experimental animals pre-treated with MEBA at a
dose of 100 mg/kg.b.wt. and 200mg/kg.b.wt.
respectively. MEBA exhibited dose dependent analgesic
activity against thermally induced pain than PEBA and
WEBA. The reaction time was observed at 30 min and
extended upto 120 min in MEBA treated mice. All the
results were comparable with the animals treated with
standard drug. There was no significant analgesic
activity observed in the animals treated with PEBA and
WEBA.
DISCUSSION

These results evidence that MEBA exhibited
analgesic activity that might be due to the presence of
active phytoconstituents. Preliminary phytochemical
investigations revealed that the MEBA gave positive test
for the presence of flavonoids and terpenoids. Earlier
studies indicated that flavonoids in crude extract
exhibited analgesic activity.17,18
Another study on Astragalus hamosus showed that
biological effects such as antiproliferative and
modulators of lymphocyte proliferation for the
antinociceptive and anti-inflammatory activities that
might be due to the presence of some chemical
components such as flavonoids, saponins or phenolic
compounds.19 A number of previous studies reported
that anti-inflammatory and analgesic activities of
various flavonoids and flavonoid glycosides. Flavonoids
block both cyclooxygenase and lipoxygenase pathway

of the arachidonate cascade at high concentration, while
at low concentration only lipoxygenase pathway is
blocked.20 Flavonoids also have the capability to reduce
the biosynthesis of arachidonic acid through inhibition
of neutrophils degranulation.21 These findings suggest
that the presence of flavonoids in MEBA might be
responsible for analgesic activity of Basella alba.
CONCLUSION

The analgesic effect produced by MEBA of the
experimental plant suggested that the plant was endowed
with analgesic properties. These findings establish the
potential of the selected plant as analgesics and
scientifically evaluated to support its traditional claim.
Hence, the present study recommends that the selected
plant directs the importance of further development of
some potential analgesic drugs. Further work is
necessary to isolate the specific phytoconstituents
present in this plant and to elucidate the exact
mechanism for the analgesic activity of Basella alba.
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Ameliorating Behavioral and Neurochemical Effects of
Resveratrol in Paraquat Induced Rat Model of
Parkinson’s Disease
Lakshmi BVS,1 Sudhakar M,1 Bharath Kumara M,1 Krupavaram B, BPharm, Mpharm, PhD,2
and Rama Supriva V2
ABSTRACT
Introduction: Parkinson’s disease (PD) is a progressively disabling neurodegenerative disorder.
The symptoms generally come on slowly over time. Early in the disease, the most obvious are
shaking, rigidity, slowness of movement, and difficulty with walking. It is essential to develop new
effective drugs to minize the deterioration rate of the brain. Medicinal plants play a vital role in the
management of various neurodegenerative disorders along with other system associated
diseases. Resveratrol (3,5,4’-trihydroxy-trans-stilbene) is a stilbenoid, a type of natural
polyphenol and a phytoalexin produced naturally by several plants (grapes, peanuts, berries, and
pines) in response to injury or when the plant is under attack by pathogens such
as bacteria or fungi.
Objective: The objective of this study was to investigate the neuroprotective effect of Resveratrol
against paraquat induced neurochemical and behavioural changes with associated PD in a rat
model of PD.
Method: The rats were randomly divided into five different groups (n = 6). Group 1 served as
control group and was administered intraperitoneally with normal saline (1 ml/kg; i.p.) as a vehicle
for a period of 35 days. Group 2 served as paraquat treated disease control group and was
administered with paraquat (2 mg/kg; i.p.) for successive 35 days. Group 3 served as L-deprenyl
(10 mg/kg; p.o.) treated positive control group. Group 4 and 5 served as resveratrol (25 and 50
mg/kg; i.p.) treated groups respectively. Evaluation of the behavioral changes in different groups
(n = 6) was done after 35 days and before the sacrifice of animals. The animals were randomly
divided for the neurochemical studies.
Results: The increase in akinesia, tremors, catalepsy time and decrease in rearing behavior
were observed, due to paraquat treatment, which was significantly attenuated by co-treatment
with varying doses of resveratrol. Paraquat induced oxidative damage, revealed that, decreased
level of AChE, decrease of noradrenaline and dopamine levels in brain of rats, and was
attenuated by co-treatment of resveratrol. The maximum protective effect of Resveratrol in all
above activities was observed in resveratrol (50 mg/kg) treated group, which was comparable to
L-deprenyl treated group. These results indicate possible therapeutic potential of Resveratrol in
PD by virtue of its neuroprotective and behavioral effects.
Conclusion: Paraquat administration for 35 days produced Parkinsonism symptoms in rats.
Resveratrol by virtue of its potent neuroprotective and anti-oxidant effect was able to attenuate
Parkinsonism symptoms in rats. Maximum protective effect of resveratrol was found with 50mg/
kg. KPJ Medical Journal 2018; 7:42–48
Keywords: Resveratrol, paraquat, Parkinson’s disease, L-deprenyl, neuroprotection

Introduction

Parkinson’s disease (PD) is a progressively disabling
neurodegenerative disorder. It is characterized by the
loss of dopaminergic neurons in the substantia nigra pars
compacta and the consequent loss of dopamine (DA) in
the striatum, resulting in locomotor impairments
including slowness in spontaneous movement, resting
tremor, postural instability, rigidity and bradykinesia,
which become more marked upon the loss of
approximately 80% of the DA neurons. Environmental
toxins such as paraquat, rotenone and maneb have been
shown to induce PD-like symptoms in experimental
animals. Paraquat and rotenone are only two of the many
agricultural chemicals intensively used annually
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worldwide and are known to affect the dopamine
systems. Experimental evidence of the neurotoxicity of
such organic compounds has been demonstrated in mice
and rats.1
Paraquat (1, 1-dimethyl-4, 4’-bipyridinium dichloride)
is a quaternary nitrogen herbicide widely used for
broadleaf weed control.2 However, paraquat has been
demonstrated to be a highly toxic compound for humans
and animals and many cases of acute poisoning and
death have been reported over the past few decades.3
For many years, experimental studies using paraquat
were focusing on its effects on lung, liver, and kidney,
probably because the toxicity induced by this herbicide
in these organs is responsible for death after acute
exposure. The interest in its potential neurotoxicity
began after the observation that paraquat exhibited a
striking structural similarity to MPP+, the active
metabolite of MPTP a neurotoxin that induces PD-like
features in rodents, non-human primates and humans.
Resveratrol (3,5,4’-trihydroxy-trans-stilbene) is
a stilbenoid, a type of natural polyphenol,4 and
a phytoalexin produced naturally by several plants
(grapes, peanuts, berries, and pines) in response to
injury or when the plant is under attack
by pathogens such as bacteria or fungi. It is commercially
extracted from the roots of Japanese knotweed
(Polygonum cuspidatum). It is one of the main
constituents in black grapes. Resveratrol is reported to
have several pharmacological properties, such as
cardioprotective3 neuroprotective5,6,7 anti-proliferative8
oxidative stress,7 anti-diabetic,9 anti-aging and antiinflammatory effects9. Resveratrol protects against
rotenone-induced apoptosis in SH-SY5Y cells and
enhanced degradation of α-synucleins in α--synucleinexpressing PC12 cell lines via autophagy induction. All
these findings suggest that resveratrol exerts potent
neuroprotective properties.
Therefore, the objective of the present study was to
investigate the neuroprotective effect of resveratrol
against paraquat induced neurochemical changes along
with associated PD-like behavioral alterations in a rat
model of PD.
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MRCP/CPCSEA/IAEC/2013-14/MPCOL/20). Animals
were grouped, one to five per cage and were allowed a
one-week habituation period to the animal room before
testing.
2.1.2. Drugs and chemicals
Resveratrol was purchased from Zenith laboratories
Pvt Ltd, Bangalore. Paraquat, Thiobarbituric acid,
reduced glutathione and all other chemicals were
procured from Sigma Aldrich Ltd.
2.2. Experimental Methodology

The rats were randomly assigned into five different
groups (n = 6). Group 1 served as control group and was
administered with normal saline (1 ml/kg; i.p.) as a
vehicle for a period of 35 days. Group 2 served as
paraquat treated disease control group and was
administered with paraquat (2 mg/kg; i.p.) for successive
35 days. Group 3 served as L-deprenyl (10 mg/kg; p.o.)
treated positive control group. Group 4 and 5 served as
resveratrol (25 and 50 mg/kg; i.p.) treated groups
respectively. The different doses of RES were selected
based on safety studies previously done on high purity
trans-RES.10,11 Evaluation of the behavioral changes in
different groups (n = 6) was done after 35 days and
before the sacrifice of animals. Animals were randomly
divided for the neurochemical studies. In one set of
animals, brains were removed and weighed to make a
10% (w/v) tissue homogenates. The homogenates were
used to estimate the level of AChE activity. In the other
set of animals, the brains were removed and stored at
-80°C for neurochemical studies to estimate the level of
dopamine (DA) and norepinephrine (NE) using
UV-Spectrofluorometery.
2.3. Behavioral Studies

2.1.1. Animals

2.3.1. Catalepsy
Catalepsy was evaluated using the bar test in which,
the rats were placed in half rearing position with both the
front paws on a horizontal bar, 9 cm above and parallel
to the base. Rats were observed with a stopwatch to note
the time of removal of one paw from the bar. The
maximum cut off time for observation was fixed at
180 s.12

Healthy male Sprague Dawley rats (5–7 week old)
weighing 250-300g, obtained from National Institute of
Nutrition, Hyderabad, were used for the present study.
The animals were housed in standard polypropylene
cages and maintained at an ambient temperature with
natural day-and-night cycles (12:12 h light and dark
cycles). Standard pelletized feed and tap water were
provided ad libitum. All procedures were conducted as
per guidelines of the committee for the purpose of
control and supervision of experimental animals. All the
pharmacological experimental protocols were approved
by the Institutional Animal Ethics Committee (Reg no:

2.3.2. Rearing behavior
When placed in a clear cylinder, rats will engage in
exploratory behavior, including rearing. This behavior
was observed in the present test by placing the rat in a
clear plexi glass cylinder (height 30 cm, diameter 20 cm)
for 5 min, and quantifying the number of rears. Rear was
classified, when the animal raised his forelimbs above
shoulder level, and make contact with the cylinder wall
with either one or both forelimbs. Removal of both
forelimbs from the cylinder wall and contact with the
table surface was required before another rear was
scored.13

2. Materials and methods
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2.3.3. Rota-rod test
Rats were subjected to rota-rod test over the course of
experiment to measure changes in their balancing
behavior. Finally, at the end of the study number of falls
in 5min interval was measured to assess their balancing
behavior.
2.3.4. Tremors
Tremors were monitored immediately after the
administration of the paraquat dose. Tremor was
quantified on a modified intensity-score basis in a scale
of 0–5 as described earlier.14
2.3.5. Akinesia
Akinesia was measured by noting the latency in
seconds (s)15 of the animals to move all four limbs and
the test was terminated if the latency exceeded 180 s.
2.3.6. Open field test
Rats were adapted to the open-field test, and
monitored for behavioural changes at the end of the
study. Parameters like total time immobile and total
immobile episodes were estimated.
2.4. Neurotransmitter Assay

The levels of neurochemicals (DA, NE) were estimated
using spectroflourimetry and acetylcholinesterase
(AchE) by UV-Spectroscopy by the method of Schlumpf
M (1974).16 On the day of the experiment all the rats
were sacrificed, The whole brain was dissected out and
the sub cortical region (including the striatum) was
separated. Tissue was weighed and was homogenized in
5ml HCl–butanol for about 1 min. The sample was then
centrifuged for 10 min at 2000 rpm. An aliquot
supernatant phase (1 ml) was removed and added to
centrifuge tube containing 2.5 ml heptane and 0.31ml
HCl of 0.1 M. After 10 min of vigorous shaking, the tube
was centrifuged under the same conditions as above in
order to separate the two phases, and the overlaying
organic phase was discarded. The aqueous phase (0.2
ml) was then taken either for NA or DA assay.
Estimation of NE and DA
On the day of the experiment, each rat was sacrificed,
the whole brain was dissected out and the sub cortical
region (including the striatum) was separated. Wet tissue
was weighed and was homogenized in 5ml HCl–butanol
for about 1 min. The sample was then centrifuged for 10
min at 2000 rpm. An aliquot supernatant phase (1 ml)
was removed and added to centrifuge tube containing
2.5 ml heptane and 0.31ml HCl of 0.1 M. After 10 min of
vigorous shaking, the tube was centrifuged under the
same conditions as above in order to separate the two
phases, and the overlaying organic phase was discarded.
The aqueous phase (0.2 ml) was then taken either for NA
and DA assay.

To the 0.2 ml of aqueous phase, 0.05 ml 0.4 M HCl
and 0.1 ml of EDTA / Sodium acetate buffer (PH 6.9)
were added, followed by 0.1 ml iodine solution (0.1 M in
ethanol) for oxidation. The reaction was stopped after 2
min by addition of 0.1 ml Na2SO3 solution. 0.1 ml
Acetic acid is added after 1.5 min. The solution was then
heated to 100°C for 6 min when the sample again
reached room temperature, excitation and emission
spectra were read from the spectrofluorimeter. The
readings were taken at 330-375 nm for dopamine and
395-485 nm for nor-adrenaline.
2.5. Statistical Analysis

The experimental results were expressed as the mean
± SEM with six rats in each group. The intergroup
variation between various groups were analyzed
statistically using one-way analysis of variance
(ANOVA) using the Graph Pad Prism version 5.0,
followed by Dunnett’s multiple comparison test
(DMCT). Results were considered statistically
significant when P < 0.05.
3. Results
3.1. Effect on Behavioral Parameters

3.1.1. Tremors
Prolonged administration of paraquat induced tremor
in rats. The tremors were observed in resveratrol treated
group but to a lesser extent with maximum tremors not
exceeding scoreof 1.
3.1.2. Akinesia
Paraquat caused progressive akinesia. The resveratrol
treated group showed better performance in the form of
significant shorter latency periods when compared with
deprenyl and paraquat treated group (Table 1).
3.1.3. Catalepsy
Catalepsy was observed in the animals treated with
paraquat. The resveratrol treated group showed better
performance in the form of significant shorter time
period (p<0.01) for removal of paw from the bar when
compared with deprenyl (p<0.01) and paraquat
(p<0.001) treated group (Table 1).
3.1.4. Rearing Behaviour
Number of rears was significantly decreased in
paraquat treated group animals, while there was
increased number of rears of in resveratrol treated group
(p<0.001) compared with paraquat (p<0.0001) and
l-deprenyl treated (p<0.001) group animals (Table 2).
3.1.5. Rota-rod test
Paraquat significantly decreased (p=0.0001)
balancing behavior in rats, indicated by increased
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Table 1 — Effect of resveratrol on behavioural parameters (catalepsy and akinesia)
in paraquat induced parkinsonism study
Group
Control
Paraquat Induced (2mg/kg)
Deprenyl (10mg/kg)
Resveratrol (25mg/kg)
Resveratrol (50mg/kg)

Catalepsy
(time in sec)

Akinesia
(time in sec)

35.0±10.06

59.0±4.0

140.33±17.97

@

160.67±10.09*

91.67±3.33#

64.0±5.36**

45.0±5.0#

69.67±14.68**

41.67±3.3

#

69.63±13.42**

All values expressed as Mean ± SEM, n=6, and the significant changes are expressed as @ (p<0.001)
and * (p<0.0001) in comparison with control group; # (p<0.01) and ** (p<0.0001) in comparison with
Paraquat treated animals by One-way ANOVA followed by Dunnett’s t test.

Table 2 — Effect of resveratrol on behavioural parameters in paraquat induced
parkinsonism study
Groups

Rearing behavior
(no. of rears in 5min)

Rota rod
(no. of falls in 5min)

Control

13.33±1.20

1.50±0.56

Paraquat Induced (2mg/kg)

1.50±0.50*

14.33±2.96*

#

4.0±0.58$

Deprenyl (10mg/kg)

5.0±0.58

Resveratrol (25mg/kg)

5.67±0.33#

2.75±0.25@

Resveratrol (50mg/kg)

7.67±0.60#

1.67±0.67$

All values expressed as Mean ± SEM, n=6, and the significant changes are expressed as *(p<0.0001)
in comparison with control group; # (p<0.001), $(p<0.01) and @ (p<0.0001) in comparison with
Paraquat treated animals by One-way ANOVA followed by Dunnett’s t test.
Table 3 — Effect of resveratrol on behavioural parameters (open field test) in
paraquat induced parkinsonism study
Groups
Control

Total Time Immobile (s)
in 10min Interval

Total Immobile Episodes
in 10min Interval

77.0±2.1

8.0±1.1

Paraquat Induced (2mg/kg)

316.67±18.78*

14.33±2.73#

Deprenyl (10mg/kg)

147.0±7.23**

15.67±3.48##

Resveratrol (25mg/kg)

127.67±16.50***

13.0±1.53##

Resveratrol (50mg/kg)

106.0±12.08**

10.0±0.58##

All values expressed as Mean ± SEM, n=6, and the significant changes are expressed as *(p=0.001)
and #(p=0.2) in comparison with control, ##(p<0.2), **(p<0.0001) and ***(p<0.01) in comparison
with Paraquat treated animals by One-way ANOVA followed by Dunnett’s t test.

number of falls in 5min time interval. Resveratrol
significantly increased (p<0.01) balancing behavior in
rats, indicated by decreased number of falls (Table 2).
3.1.6. Open field test
The following parameters showed significant
deterioration between control groups and the paraquat
treated group: total time immobile and total immobile
episodes. Resveratrol treated groups showed improved
results (p<0.0001) compared to the deprenyl treated and
controls (Table 3).

3.2. Effect on Neurochemical Level

Changes in the amounts of DA, NE and AchE were
analyzed at the end of the study. Repeated
administration of paraquet significantly reduced levels
of DA, NE and AchE in the mid-brain as compared to
those measured in the rats treated with vehicle alone.
The neurotransmitter levels were significantly decreased
to about 40-50%. Neurotransmitter levels in resveratrol
and deprenyl treated groups were significantly increased
compared to paraquat treated group (Figs. 1, 2, 3).
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Fig. 1. Effect of paraquat, l-deprenyl and resveratrol on norepinephrine levels. Values expressed as
Mean ± SEM, n=6, and the significant changes are expressed as @ (p<0.001) in comparison with Control
group; *** (p<0.0001) in comparison with Paraquat treated animals by One-way ANOVA followed by
Dunnett’s t test.
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Fig. 2. Effect of paraquat, l-deprenyl and resveratrol on dopamine levels. Values expressed as Mean
± SEM, n=6, and the significant changes are expressed as # (p<0.0001) in comparison with Control group;
*(p<0.02) and *** (p<0.0001) in comparison with Paraquat treated animals by One-way ANOVA followed by
Dunnett’s t test.
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Fig. 3. Effect of paraquat, l-deprenyl and resveratrol on acetylcholinesterase levels. All values
expressed as Mean ± SEM, n=6, and the significant changes are expressed as * (p<0.001) in comparison
with Control, # (p<0.01) and $ (p<0.01) in comparison with paraquat treated animals by One-way ANOVA
followed by Dunnett’s t test.
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4. Discussion

5. Conclusion

This study focused on the evaluation of
neuroprotective role of trans-resveratrol (RES) in
paraquet induced behavioral and neurochemical
alterations in a rat model of Parkinson’s disease (PD).
Documented evidences suggest that PD may arise
from a combination of genetic susceptibility and
exposure to environmental toxins. Among the
environmental toxins, herbicides paraquat and rotenone
show clear neurotoxicity in the central nervous system.
Paraquat can enter the CNS through neutral amino acid
transporters associated with the blood brain barrier
system16 and selectively damage the SNpc neurons in
the mouse and rat models. It has also been reported that a
prolonged exposure of paraquat causes the damage to
basal ganglia.17 Free radical generation and subsequent
oxidative stress, owing to the inhibition of the
mitochondrial complex 1, have been implicated as the
major event in paraquat-induced neurotoxicity.18
Resveratrol is reported to be a neuroprotective agent
against various neurodegenerative diseases19 and the
neuroprotective potential depends on its entry and
bioavailability in the brain. It is reported that resveratrol
crosses the blood–brain barrier and enters the brain after
intraperitoneal administration.20 In the present study, the
animals were treated with resveratrol daily for 35 days
that could possibly help in maintaining the
bioavailability of resveratrol in the treated animals.
Current therapies of PD are primarily based on DA
replacement, providing temporary improvement of
motor deficits. Unfortunately, patients typically develop
drug-induced motor complications (dyskinesia and
on-off-fluctuations).
In the present study, co-treatment with varying doses
of resveratrol (25 and 50 mg/kg, body wt.) successfully
attenuated the paraquat-induced cataleptic behavior,
tremors, akinesia and decreased rearing behavior.
Paraquat is known to produce these Parkinson’s diseaselike behavioral features by destroying the dopaminergic
neurons in substantia nigra causing depletion of
associated neurotransmitters.21 Results of the present
study showed the significant depletion of DA, NE and
AchE in the brains of paraquat treated rats and this
decrease was attenuated by the co-treatment of
resveratrol, which was comparable to the effect of
L-deprenyl treatment. The depletion of these
catecholamines has been considered as the major
contributing factor for the development of behavioral
symptoms of Parkinson’s disease. So the restoration of
catecholamines level by resveratrol can be implied as an
important reason for the attenuation of the paraquat
induced Parkinson’s disease-like behavioral symptoms.
The overall maximum ameliorative effect in all the
above behavioral and neurochemical studies was
observed in RES (50 mg/kg) treated rats, which was
comparable to the L-deprenyl treated group. The effect
of RES (50 mg/kg) was more significant than the effect
with RES (25mg/kg).

Paraquat administration for 35 days produced
Parkinsonism symptoms in rats. Resveratrol by virtue of
its potent neuroprotective was able to attenuate
Parkinsonism symptoms in rats. Maximum protective
effect of resveratrol was found with 50mg/kg.
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ABSTRACT
Introduction: Marine organisms are prolific sources of highly bioactive secondary metabolites
that might represent useful leads in the development of new active antimicrobial agents. No
reports have been published to explore the possible antibacterial activity of marine algae of this
species at Port Dickson Sea. The present study aims to scientifically evaluate the antibacterial
activity of the brown marine algae, Padina australis hauck (Dictyoceae family) collected from
coastal region of Port Dickson.
Methodology: The powdered brown algae were extracted successively with Petroleum ether,
Acetone, Methanol and water for 72 hours using maceration method. The extract was
concentrated using rotary vacuum evaporator. All the extracts were evaluated for their
antibacterial activity through well diffusion assays against Gram-positive bacteria (S. aureus, S.
pyogenes) and Gram negative bacteria ((E. coli, A. baumannii and K. pneumoniae). The
antibacterial activity was assessed by measuring the diameter of inhibition zone. All experiment
were carried out in triplicate.
Results: The methanol extract was found to possess the maximum antibacterial activity against
the pathogen at the concentration of 100mg/ml which is comparable with standard drug
ciprofloxaxin (10mg/ml). Methanolic extract at 100mg/ml has demonstrated significant
antibacterial activity against all tested organism with zone of inhibition range from 10.33±0.58 to
25.33±0.58mm.
Discussion: The findings of this study revealed through screenings of P. australis hauck algae
extracts performed in this study confirmed the potential use of P. australis hauck as a good
source of antibacterial agent. KPJ Medical Journal 2018; 7:49–55
Keywords: Antibacterial, brown marine algae, P. australis hauck

INTRODUCTION

Since ancient time, natural products have an essential
part in health care and disease prevention. In the 20th
century, antibiotic are the most important discoveries.
Most of the antibiotic is derived from natural products.
Since 1917, antimicrobial activity in seaweed has been
reported.1 The evolution of drug discovery is important
to the natural antibiotics productions to be used in
infectious disease therapy. Many antibiotics are made
chemically by modification of natural products through
a process called semi-synthesis and the effective
compound is a semi-synthetic derivative.2 Historically,
traditional and complementary medicine advocates the
use of natural plants because they are proven useful for
their diverse medicinal effect. In the era of continuous
medical research and development, scientists all over the
world are actively conducting research to unravel and
examine new active medical compound of natural
substances.
Malaysia, due to her geographical and peninsular
structure of the west Malaysia, has an extensive
coastline fringed by many islands. These provide

abundant habitats for the production of seaweeds.
Furthermore, marine algae are rich sources of
structurally new and biologically active metabolites.3
Seaweeds or marine algae are divided into three
categories based on their colours, red algae (4,500
species), green algea (900 species) and brown algae
(1,000 species).4
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In Public health and universal economies, infectious
diseases caused by microorganism are major threats.5
Over time the number of pathogens especially drug
resistant bacterial infections have drastically increased.
Therefore many researchers have focused on
investigation of bioactive natural products to develop
pharmaceutical drugs with less resistant effect.6
Seaweed has valuable medicinal properties that could be
used as antibiotics, anticoagulants, anti-ulcer products,
laxative and suspending agents in radiological
preparations.7 Presently, seaweed is commercially an
important marine renewable resource that provides
valuable ideas in the development of new drugs against
cancer, microbial infections, and inflammations.8 The
wide variety of marine species have led it to be used not
only in a wide range of usual remedies but as a effective
source of antimicrobial agents.9
Microbial resistance is increasingly recognised as a
serious, worldwide public health conundrum. The
development of microbial resistance towards antibiotics
has heightened the importance of the search for new
potential effective plants and plants constituents against
Nowadays,
most
pathogenic
microorganism.10
antibiotics and chemotherapeutics agents are obtained
by using synthetic processes.11,12 They are many
synthetic drugs available in the market for the treatment
of bacterial infection. As antibacterial drugs are mostly
synthetic, expensive and come with serious side effects,
the discovery of marine algae derived medications that is
believed to be safer, cheaper and more effective has
opened the door to wider research in alternative source
of active compound such as marine algae.
Numerous studies have attempted to explain that
seaweed has been proven to be potential source of
antibacterial compounds towards both Gram-negative
and Gram-positive pathogenic bacteria.13,14 Among
other biological activities, the marine ecosystem is
increasingly being acknowledged as a source of
potential antimicrobial agents.15 Experimental findings
envisaged P. australis hauck as a good candidate in
developing new antibacterial and antioxidant agents.16
The present study hypothesised that P. australis hauck
may have antibacterial activity. Therefore, it is beneficial
to investigate the antibacterial activity against human
bacterial pathogens. There is a need to discover the
potential use of P. australis hauck as the candidate of
future antibacterial agents and confirm the ethnomedicinal claim that marine algae has medicinal value.17
However, there has been little investigation on the
therapeutics effect of P. australis hauck found in
seashores of Malaysia.

Hui Yin from Institute of Ocean and Earth Sciences
(Research and Innovation), Universiti Malaya Malaysia.
Preparation of Extracts

Seaweeds samples were washed thoroughly and rinse
with distilled water, then air dried and ground. The 450g
of the sample was soaked in four different solvents
(2000ml) with decreasing polarity, namely Petroleum
ether, Acetone, Methanol and water. Maceration was
conducted for 72 hours with constant agitation. The
extracts were filtered through and concentrated using a
rotary evaporator.1
Study Design

The term antibacterial assay designates a type of
biological assay, performed with bacteria. This involved
the measurement of the relative potency of activity of
compounds by determining the amount required to
produce a stipulated effect on a suitable organism under
standard conditions. The different solvent extracts of the
seaweed was subjected to antibacterial assay by agar
well diffusion (cup plate method) in this study.
Antibacterial assay is a method for quantitatively
determining the concentration of an antibiotic by its
effect in inhibiting the growth of a susceptible
microorganism.5
Microbial Strains Used in the Study

Bacterial strains used for assay such as Gram-positive
and Gram-negative bacteria were procured from
Microbiology Unit, Hospital University Kebangsaan
Malaysia (HUKM) Cheras.
The following bacteria were used:
Gram-positive bacteria
1. Staphylococcus aureus
2. Streptococcus pyogenes
Gram-negative bacteria
1. Escherichia coli
2. Acinetobacter baumannii
3. Klebsiella pneumoniae
Standard Drug Solutions Used In Study

Ciprofloxacin (10mg/ml), an antibiotic under the
fluoroquinolones group, was used as the standard
antibiotic against Gram-positive bacteria and Gramnegative bacteria which was dissolved in normal saline.

MATERIALS AND METHODS
Identification of Seaweed

Determination of Antibacterial Activity

P. australis hauck was collected from Port Dickson
Malaysia (2.492138, 101.840783). Collected plants
were carefully examined and authenticated by Dr. Yeong

The solvent extracts of the seaweed subjected to
antimicrobial assay were prepared by agar well diffusion
method.9 The seaweed extract of P. australis hauck (Pet.
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Fig. 1. Assessment of antimicrobial activity by agar well diffusion method
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A
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Adopted from (Amyes, 2010)

Ether, Acetone, Methanol and Water extract) were
dissolved with 0.1% DMSO and used in the
concentration 100 mg/ml. The solvent extract used in
this test was used only for the extraction process using
the Maceration method. Solvent 0.1% DMSO was used
because it is an important polar aprotic solvent that
dissolves both polar and non polar compounds. Solvent
0.1% DMSO did not influence the result of antibacterial
activity.
After solidification of the medium (MHA), three cups
(diameter- 6mm) were made at equal distance with the
sterile metallic borer in one petri dish. Each strain used
three petri dish containing MHA and a total of five
strains were used therefore fifteen petri dishes
containing MHA were used for the antibacterial study.
The uniform volumes of 20µl of the 100mg/ml
concentration of the extracts, Ciprofloxacin 10mg/ml
(standard solutions) and DMSO 0.1% (negative control)
were added to the respective well in the petri dish and
the solutions were allowed to diffuse by leaving the
plates undisturbed for one hour at room temperature.
The petri dish was incubated at 37°C + 1°C for 24 hours
in the incubator and the zones of inhibition were
recorded in mm the next day. The experiments were
performed in triplicate and the mean readings were
calculated (Fig. 1).
Statistical Analysis

Results of antibacterial activity by using well
diffusion method are presented as the mean standard
deviation (SD) of three replicates. The statistical
analyses were carried out using SPSS (v20). Data
obtained was analyzed statistically to determine the
degree of significance using a one way analysis of
variance (ANOVA) and independent t-test at probability

level p ≤ 0.05. Data was expressed as mean ± SD of three
independent experiments.
RESULTS

This study is to determine the antibacterial activity of
P. australis hauck from various solvent extracts utilizing
maceration method. Presence of antibacterial activities
were verified by testing the extracts obtained from this
study against S. aureus and S. pyogens (Gram-positive
bacteria) as well as E. coli, A. baumanni and K.
pneumoniae (Gram-negative) bacteria. Agar well
diffusion method was used for this test. Each sample
plate was swabed with each bacteria mentioned above,
next various extracts were introduced into the plate.
Time between introduction of extracts to reading of the
result 20 hours.
Table 1 shows the results obtained from the
preliminary analysis of antibacterial activity.
Antibacterial activity in Petroleum Ether, Acetone,
Methanol and Water from the maceration extract were
compared with Ciprofloxacin as a benchmark of
standard drug. Extraction strength used in this study is
100mg/ml while strength of Ciprofloxacin is set to
10mg/ml. Antibacterial activity of all solvent extract
were determined by measuring zone of inhibition
against five (5) strains of Gram-positive and Gramnegative bacteria. In this study 0.1% DMSO was use as a
negative control.
Data shown in Table 1 indicated that methanolic
extract at 100mg/ml concentration, exhibits positive
result for zone of inhibition against all tested bacteria.
Zone of inhibition for Gram-positive bacteria S. aureus
and S. pyogens were measured at 14.33±0.58 and
25.33±0.58 respectively. Meanwhile zone of inhibition
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Table 1 — Antibacterial activity of the various extract of P. australis hauck by maceration method
Bacteria

S. aureus

S. pyogens

E. coli

Types of Bacteria

(+)

(+)

(-)

Solvent Extract
(100mg/ml)

A. baumannii K. pneumoniae
(-)

(-)

Na

Na

Mean (±SD) Zone of Inhibition

Pet. ether

Na

Na

Na

Acetone

Na

Na

Na

Na

Na

Methanol

14.33±0.58

25.33±0.58

18.68±0.58

24.00±1.00

10.33±0.58

Na

Na

Na

Na

Na

15±0.8

23±1.5

20±6.3

24±3.6

15±4.2

Na

Na

Na

Na

Na

Water
Standard Drug
Ciprofloxacin (10mg/ml)
Negative control
0.1% DMSO

* Values are expressed as mean ± SD (n=3). Na = No activity. + =Gram-positive , - = Gram-negative.
Table 2 — Comparison Mean (SD) zone of inhibition between methanolic extract and standard
drug (Ciprofloxacin)
Mean (±SD)
Zone of Inhibition (mm)
Variable

Gram (+/-)

Methanol extract
(100mg/ml)

Standard Drug
(Ciprofloxacin) (10mg/ml)

p-value

S. aureus

+

14.33±0.58

14.68±0.58

0.519

S. pyogenes

+

25.33±0.58

23.33±1.53

0.139

E. coli

-

18.68±0.58

19.68±6.35

0.811

A.baumanni

-

24.00±1.00

24.00±3.60

1.000

K. pneumoniae

-

10.33±0.58

14.67±4.16

0.211

P value ≥ 0.05 there are No significance difference of zone of inhibition of bacteria between methanol extract and
Ciprofloxacin (Standard Drug). + =Gram-positive, - = Gram-negative.

towards Gram-positive bacteria of E. coli, A.baumanii
and K. pneumoniae were measured at 18.68±0.58,
24.00±1.00 and 10.33±0.58 respectively. The
methanolic extract produced a maximum zone of
25.33±0.58 mm against S. pyogens and minimum zone
of 10.33±0.58 mm against K. pneumoniae. However,
there was no antibacterial activity observed for
Petroleum Ether, Acetone, and water extract.
As shown in the Table 1. the standard drug,
Ciprofloxacin (10mg/ml), showed positive results with
inhibition zone against all tested bacteria, with
maximum measurement zone inhibition for Gramnegative bacteria A. baumannii at (24.00±1.00).
However, for gram-negative bacteria it produced a
minimum zone of 15±4.2 mm against K. pneumoniae.
Further analysis to compare the antibacterial activity
between methanolic extract (100mg/ml) versus
Ciprofloxacin (10mg/ml) is presented in Table 2.
Independent T-test was utilised to compare the mean of
zone inhibition between methanolic extract of P.
australis hauck and standard drug (Ciprofloxacin)
against tested bacteria.
Further statistical test revealed there is a no
significant difference (p ≥ 0.05) for zone of inhibition
between methanolic extract (100mg/ml) and

Ciprofloxacin (10mg/ml) for all bacterial. A. baumanni
(p=1.000) showed no difference while S. pyogenes
(p=0.139) showed 8% difference in zone of inhibition
between the methanolic extract with ciprofloxacin. The
data in Fig. 2 is presented as standard error bar graph to
summarize the similarity of methanolic extract to
standard drug.
From the figure shown the ‘mean zone of inhibition’
for each bacteria is almost similar between methanolic
extract and Ciprofloxacin (standard drug). Zone of
inhibition for S. aureus shows small standard error mean
compared to other bacteria for both antibacterial agents.
Meanwhile, it is noted that the standard error of
inhibition zone for E. coli is high for standard drug
(Ciprofloxacin) due to outliers. From Fig. 2, it can be
seen S. pyogen (25.33±0.58) having the widest zone of
inhibition when tested with methanolic extract.
DISCUSSION

The antibacterial activity is defined as positive when
no colony was observed after the incubation period (18).
By looking at the result of this study there are
possibilities that Methanolic extract using maceration
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Fig. 2. Zone of inhibition for different bacteria between extract and standard drug (error bar represent the
SD)
Zone of Inhibition Different Bacteria vs Antibacterial Agent
Maceration Method
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method of P. australis hauck may have a broad spectrum
of antibacterial activity. This is inline with recent drive
for antimicrobial research which is to explore and
develop agents with a broad spectrum of antibacterial
activity.
Fig. 3 shows that methanolic extract of P. australis
hauck and standard drug (Ciprofloxacin) demonstrate
inhibition zone on the plate of Muller Hinton agar.
Meanwhile, for 0.1% DMSO no inhibition zone is
observed on the plates which indicate no antibacterial
activity. Overall, it can be observed that the zone of
inhibition was not influenced by the 0.1% DMSO
solvent (negative control) Therefore, 0.1% DMSO is a
suitable solvent for dissolving crude extracts before
being use for antibacterial assays.
In this study, Ciprofloxacin has been used as a
standard drug. Ciprofloxacin is a broad spectrum
antibiotic with excellent activity against multiple
pathogens, thus used routinely as a comparator in
antibacterial activity screening. Antibacterial drugs
interfere chemically with the synthesis of function of
vital component of the microorganism. Antibacterial
drugs may kill the bacteria (bactericidal) or simply
prevent their growth (bacteriostatic). In general, it seems
that the antibacterial activity of methanolic extract is
close to standard drug.

The crude extract of methanolic exhibited inhibitory
effect towards Gram-positive and Gram-negative
bacteria. These results are in accordance with a study
indicating that seaweed has been proven to be a possible
source of antibacterial compound towards both Gramnegative and Gram-positive pathogenic bacteria.14
However, no antibacterial activity was found with the
other extracts. Methanol, acetone, chloroform, and ethyl
acetate extracts of P. australis hauck did not show
significant antibacterial against all the bacteria tested in
the previous studies.19 In contrast to this research, the
current study results showed methanolic extracts of
P. australis hauck inhibiting the growth of all pathogenic
bacteria. From the Table 2, it can be seen that methanolic
extracts showed high inhibiting activity against
S. pyogenes (25.33±0.58mm) and lowest inhibiting
activity was shown on K. pneumoniae (10.33±0.58mm).
Among Gram-positive bacteria, S. pyogenes was more
susceptible to methanolic extract.
In accordance with the present results, previous
studies have demonstrated that methanolic extract
exhibit broad spectrum of antibacterial activity in other
algae species.20 The present study raises the possibility
that the activity of crude extract against Gram-positive
and Gram-negative bacteria maybe indicative of the
presence of broad spectrum of antibiotic compound or
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Fig. 3. Antibacterial activity of methanolic extracts of P. australis hauck on Gram-negative bacteria
(Maceration technique). Zone of inhibition denotes the antibacterial activity of extracts

P1-Staphyloccoccus aureus

P2-Streptococcus pyogenes

P3- E. coli

P4- Acinetobacter baumannii

P5- Klebsiella pneumoniae
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basically the content of pharmacological active
constituents like terpenoid, alkaloid, phenolic
compound and others.
Gram-positive bacteria were more effectively
controlled by the extracts of algae used in their study
compared
to
Gram-negative
bacteria.21 The
susceptibility of Gram-positive bacteria to the algae
extract was due to the differences in their cell wall
structure.22 Gram-negative bacteria have outer
membrane (lipopolysaccaride and protein) meanwhile
Gram-positive bacteria don’t have this structure. Gramnegative bacteria have a thinner peptidoglycan layer.
Meanwhile Gram-positive bacteria have thick
peptidoglycan layer in the bacterial cell wall. Despite
their thicker peptidoglycan layer, Gram-positive bacteria
are more receptive to antibiotics than Gram-negative,
due to absence of the outer membrane. In this research,
methanolic extract of P. australis hauck was able to act
against all type of bacteria but give different readings in
zone of inhibition.
CONCLUSION

Our findings demonstrated that P. australis hauck
exhibited antibacterial activities. The antibacterial
compounds responsible for antibacterial activities are
phenolic compound, flavanoids and triterpenoid.
Therefore, methanolic extract of P. australis hauck can
be potentially administered in a topical or transdermal
delivery system. This algae demonstrated good
antibacterial activity against Gram-positif and Gramnegative bacteria (S. aureus 14.33±0.58, S. pyogens
25.33±0.58, E. coli 18.68±0.58, A. baumannii
24.00±1.00 and K. pneumonia 10.33±0.58).
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ABSTRACT
Objective: To determine the knowledge, attitudes and practices on evidence-based practice
(EBP) among radiographers in KPJ hospitals.
Methods: A cross-sectional research design with a purposive sampling method was chosen for
this research. A close-ended questionnaire contained two sections which are demographic data
in Section A and Section B containing three main categories which are knowledge, attitude and
practice is used as the tool.
Setting: KPJ hospitals in Klang Valley area.
Participants: A total of 40 radiographers with at least one year working experience were
selected as the sample in this study.
Results: Thirty-five (35%) percent of the respondents had heard about EBP while 59% having no
idea about the terms of EBP. More than half respondents show positive knowledge on EBP. In
terms of attitude, more than half respondents yield positive attitudes on EBP, 87.5% feel that each
individual should be involved in some aspects of research. Respondents only show fair practice
on EBP, in which 64.1% did not practicing it in daily work.
Conclusion: The results demonstrate that radiographers’ still need to improve their research
skills to find relevant literature review to improve their skill and provide better patient care towards
patients and the hospital or institution that they are working have to encourage them to improve
skills in accessing, acquiring and appraising evidence as well as provide workshop to learn about
EBP especially. KPJ Medical Journal 2018; 7:56–63
Keywords: Knowledge, attitude, practices, Evidence-Based Practice (EBP), radiographer

INTRODUCTION

Evidence-based practice (EBP) is the combination of
three items which are the clinical expertise, patient
values, and the best research evidence in order to make
the best decision for patient care.1 It is important to be
adopted in radiology department. Most of Malaysian
radiographers still lack knowledge on EBP. This will
affect their attitude towards patients. The majority of
research into EBP has focused on nursing and physician
populations, with less emphasis placed on AHPs.2
Activities of promoting the importance of EBP have
increased in recent years in other health care
professions, but definitely not among radiographers.
Physicians are more confident in EBP than nurses and
allied health staffs.3

There are a few compliments about EBP and
Evidence Based Medicine (EBM). EBM is an approach
to medical practice which intended to optimize the
decision-making by emphasizing the use of evidence
from well-designed and conducted research. EBM was
originally designed to address clinical problem within
1
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internal medicine, but has been generalized and
expanded to enable applicability to other medical
specialties.4
The majority of patients are aware the side effect as
well as the outcomes of certain examinations and
treatments. They obtain information from the internet
and perhaps they would like to hear from us
radiographers. Moving EBM teaching from theories to
clinical practices has been strongly advocated to
improve knowledge, critical appraisal skills, attitudes
and behaviours.5
EBP requires decisions about health care areas based
on the best available, current, valid, and relevant
evidence.6 EBP has become increasingly important in
health care within UK since mid-1990s.7 Treatments
were given by radiographers based on the clinical
evaluation to meet the patients’ needs. Incorporating
evidence into daily practice has the propensity to be
variable among health care professionals.8
During peak hours, the abundance of patients coming
to the radiology department concurrently prevents
radiographers from practicing EBP due to the time
constraints. Time is a complex phenomenon with
multiple dimensions, and lack of time may be a proxy
for other more complex barriers, for example lack of
knowledge.2 Commonly reported barriers among
occupational therapists and physical therapists are not
only time constraints, but also difficulty interpreting
results, lack of clinical information and too much
scientific information.9
Continuous advances in diagnostic and therapeutic
imaging procedures and increasingly quality-conscious
users have increased a demand in this field. To retain
evidence-base practice is tough. However, radiographic
techniques should be supported by up-to-date research
and appraised locally by clinical experts. There was a
number of papers that studied on the importance of EBP
in this field.10,11,12 Nonetheless, these papers only
focused on how to decide in the best treatment, not in
acquiring the techniques. For example, the majority of
radiographers know, magnetic resonance imaging (MRI)
is the best modalities used to diagnose any pathology
related to soft tissues. Unfortunately, to decide the best
protocols to be used is not their expertise. Radiographers
are responsible to produce an ideal radiographic image
while minimizing the radiation dose to the patient.13
According to Rathi et al., an ideal radiograph will have
optimum contrast, desired or appropriate density,
maximum details and minimum or no distortion.14
To our knowledge, this is the first research done to
assess the knowledge, attitudes and practices EBP
among radiographers in Malaysia. Based on the problem
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stated in the previous paragraph, this study was done to
assess the knowledge, attitudes and practice of EBP
among private radiographers in Klang Valley area with
the objectives below:
1. To determine the knowledge and attitudes on EBP
among radiographers in hospitals.
2. To determine the frequency of EBP practices
among radiographers in hospitals.
3. To determine the relationship between the
knowledge, attitudes and practices level on EBP
towards working experience.
METHODOLOGY

A cross sectional study among radiographers was
conducted at the Radiology Department in five private
hospitals in Klang Valley for one year. This study
commenced after approval from Ethical Board School of
Health Sciences from KPJ Healthcare University
College with ethical clearance reference number of
KPJUC/SOHS/ECR/07/33.
Purposive sampling was used for this study; the
subjects recruited a convenience sample in five private
hospitals which the total respondents were 40. The
respondents were limited to permanents staff
radiographers and with a minimum one-year experience.
A Self Administrated, Close Ended Questionnaire was
distributed by face-to-face approach. The questionnaire
was reconstructed and extracted from Hadley (2008)
journal of “Critical Appraisal of Medical Literature and
Evidence-Based Medicine” and “Evidence-based
practice Profile Questionnaire” by University of South
Australia. The questionnaire was adapted from Hadley
(2008).15
This questionnaire contained two sections which are,
which consisted of six questions on demographic data in
Section A and three main research categories that
included knowledge (six questions), attitude (seven
questions) and practice (seven questions) in Section B.
The value of Cronbach’s Alpha after we run the pilot test
is 0.765. Prior to participation, the subject had to sign a
written respondent information sheet which was
attached together with the questionnaire. Consent was
obtained and it was emphasized that all information
given was private and confidential.
This study used a descriptive analysis to answer the
objective 1 and 2. Since the data was not normally
distributed, then, Kruskal-Wallis was used to answer
third objective which is to determine the relationship
between the knowledge, attitudes and practices level on
EBP towards working experience.
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RESULTS

In total, 40 respondents completed the distributed
questionnaire. However, there were some information
that respondents not revealed. Table 1 demonstrates the
gender, academic qualification, working experiences,
and the background of respondents in research and EBP.

Table 2 shows the knowledge of respondents on EBP.
This study found that respondents generally had
knowledge in research skills however, they were poor in
applying the information to individual cases. Table 3
shows that it is statistically significant for the statement
of “I am able to apply information to individual cases” is
(p = 0.033).

Table 1 — Demographic data (N=40)
Items

Percentage (%)

Gender
Male

45

Female

52

Missing data

3

Academic qualification
Diploma

88

Degree

10

Missing data

2

Working experience
1-5 years

63

6-10 years

25

>10 years

10

Missing data

2

Have attending literature appraisal skills workshop?
Yes

55

No

43

Missing data

2

Have conducting research?
Yes

58

No

40

Are you familiar with the ‘Evidence-Based Practice’ term?
Yes

35

No

59

Missing data

6

Table 2 — Knowledge on EBP among radiographers
Question Knowledge

Total data, N (exclude
missing data)

Disagree
n (%)

Agree
n (%)

Research Skills

40

17 (42.5)

23 (57.5)

I can identify gap in my knowledge

40

11 (27.5)

27 (67.5)

I am able to convert information into clearly
answerable question

40

9 (22.5)

31 (77.5)

I am able to critically analyse evidence against set
standards (ie: quality scoring)

40

15 (37.5)

25 (62.5)

I am able to apply information to individual cases
(ie: integrate research evidence with personal
preferences, values, concerns, expectations)

40

14 (35)

26 (65)

I am able to assess general worth article

40

13 (32.5)

27 (67.5)
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Table 3 — The relationship between the knowledge on EBP and working experience
Working Experience

N

Mean Rank

P Value

1-5 years

25

20.36

0.761

6-10 years

10

18.15

>10 years

4

22.38

Total

39

1-5 years

25

19.96

6-10 years

10

19.75

>10 years

4

20.88

Total

39

1-5 years

25

18.42

6-10 years

10

24.00

>10 years

4

19.88

Total

39

1-5 years

25

19.10

6-10 years

10

24.50

>10 years

4

14.38

Total

39

1-5 years

25

18.08

6-10 years

10

27.15

>10 years

4

14.13

Total

39

1-5 years

25

19.66

6-10 years

10

23.30

>10 years

4

13.38

Total

39

Research Skills

I can identify gap in my knowledge

I am able to convert information into
clearly answerable question

I am able to critically analyse evidence
against set standards
(ie: quality scoring)

I am able to apply information to
individual cases (ie : integrate research
evidence with personal preferences,
values, concerns, expectations
I am able to assess general worth article

0.982

0.336

0.212

0.033

0.271

Table 4 — Attitude on EBP among radiographers
Question Attitude

Total Data
(exclude missing data)

Disagree
n (%)

Agree
n (%)

I think that original research is confusing

39

21 (53.8)

18(45)

EBP is essential in my practice

40

15 (37.5)

25 (62.5)

I feel I need more training in EBP

40

9 (22.5)

31 (77.5)

Systematic reviews are key to informing EBP

40

6 (15)

34 (85)

EBP has little impact on an individual’s practice

40

15 (37.5)

25 (62.5)

Clinical judgement is more important than EBP

40

16 (40)

24 (60)

Do you feel you as an individual should be involved in
some aspects of radiography related research?

40

5 (12.5)

35 (87.5)

Table 4 shows the attitude of respondents on EBP.
When assessing the respondents’ attitude, more than
half claimed that they needed more training on EBP
because EBP was essential in their practice.
Unfortunately, 60% of them also agreed that clinical
judgement was more important than EBP. The P-values
in Table 5 showed significant difference (p = 0.025) on
“EBP is essential in my practice”.

The practices of EBP in six months were tabulated in
Table 6. More than half (57.5%) admitted that they were
not read relevant literature to update their knowledge
and (60%) also did not apply the evidence in their daily
work. The analysis of Kruskal-Wallis test yields the
reading for the statement ‘I make time to read research’
is significantly different, (p = 0.012).
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Table 5 — The relationship between the attitudes on EBP and working experience
Working experience

N

Mean Rank

P Value

1-5 years

25

18.14

0.052

6-10 years

10

26.85

>10 years

4

14.50

Total

39

1-5 years

25

23.16

6-10 years

10

16.20

>10 years

4

9.75

Total

39

1-5 years

25

22.38

6-10 years

10

17.75

>10 years

4

10.75

Total

39

1-5 years

25

21.00

6-10 years

10

19.65

>10 years

4

14.63

Total

39

1-5 years

25

19.28

6-10 years

10

19.50

>10 years

4

25.75

Total

39

1-5 years

25

19.44

6-10 years

10

22.05

>10 years

4

18.38

Total

39

1-5 years

25

20.00

6-10 years

10

19.20

>10 years

4

22.00

Total

39

I think that original research is
confusing

EBP is essential in my practice

I feel I need more training in EBP

Systematic reviews are key to informing
EBP

EBP has little impact on an individual’s
practice

Clinical judgement is more important
than EBP

Do you feel you as an individual should
be involved in some aspects of
radiography related research?

0.025

0.083

0.457

0.535

0.771

0.891

Table 6 — Practices on EBP among radiographers
Question Practices

Total Data (exclude
missing data)

Disagree
n (%)

Agree
n (%)

I intend to develop knowledge about EBP

40

15(37.5)

25(62.5)

Skill in accessing, acquiring and appraising evidence
relevant to area of my practice

40

24(60)

16(40)

Read relevant literature to update knowledge

40

23(57.5)

17(42.5)

Apply best available evidence finding to improve
practice

40

24(60)

16(40)

Use of evidence in my daily work

39

25(64.1)

14(35.9)

Learn new information about evidence based
medicine

40

20(50)

20(50)

I make time read research

40

19(47.5)

21(52.5)
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Table 7 — The relationship between the practices on EBP and working experience
Working Experience
I intend to develop knowledge about
EBP

Skill in accessing, acquiring and
appraising evidence relevant to area of
my practice

Read relevant literature to update
knowledge

Apply best available evidence finding
to improve practice

Use of evidence in my daily work

Learn new information about evidence
based medicine

I make time read research

N

Mean Rank

1-5 years

25

18.94

6-10 years

10

22.15

>10 years

4

21.25

Total

39

1-5 years

25

19.04

6-10 years

10

23.90

>10 years

4

16.25

Total

39

1-5 years

25

19.16

6-10 years

10

20.05

>10 years

4

25.13

Total

39

1-5 years

25

17.94

6-10 years

10

24.20

>10 years

4

22.38

Total

39

1-5 years

25

18.72

6-10 years

10

22.95

>10 years

4

20.63

Total

39

1-5 years

25

17.00

6-10 years

10

23.95

>10 years

4

28.88

Total

39

1-5 years

25

17.02

6-10 years

10

21.65

>10 years

4

34.50

Total

39

DISCUSSION

Based on Table 2, about 67.5% of the respondents
were able to identify the gap in research articles as well
as 77.5% were able to convert the information into
clearly answerable question. However, their problem
was to spend extra time to read relevant literature to
update their knowledge when Table 6 showed 57.5%
disagree with the fourth statement in Table 2. This
proved that time is a barrier. This was supported by
Heiwe et al. that lack of time has been shown to be one
of the major barriers perceived by health workers.2
Substantial time and skills are required to undertake
systematic review.16
The ability to apply information to individual cases is
not significant between the groups of working
experiences (p = 0.033). The result yield that
radiographers with 6 to 10 years’ experience would have
high knowledge compared to the junior one. This is in

P Value
0.706

0.387

0.601

0.273

0.581

0.059

0.012

line with Lai et al.3 whose study to compare the level of
knowledge on EBP were corresponded with working
experiences between the doctors with nurses, and other
allied health professionals. As they have more working
experience, they were gain more knowledge, thus they
were able to apply information to individual cases. This
is because patients are varied between each and every
one and what is studied in literature might not be the
exact replica in actual practice This statement can be
supported with Sardanelli et al.17 that real patients can be
totally different from those described in the literature,
especially due to the presence of comorbidities, making
the conclusions for clinical trials not directly applicable.
Diagnostic test interpretation with clinical information
is crucial with the basic of sensitivity, specificity,
confidence interval and predictive value.18 However, as
tabulated in Table 2, the respondents with experience
more than 10 years scored lesser than those with 6 to 10
years’ experience. This might be due to the smallest
number of respondents which was only 4.
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Table 4 shows that, only 37.5% of the respondents are
disagree that EBP has little impact on an individual’s
practice. This implied that they agreed that EBP is one of
the sources of information besides the knowledge, that is
passed on generation by the seniors, working
experiences and usage of modern technologies. This is
in line with the previous study in which that participants
indicated that they were not confident in their
knowledge and ability to perform research activities.19
From this statement, we can conclude that private
radiographers in Selangor still need training in research.
This statement has been proved that the technologist
who had received EBP training felt confident about
searching for high-quality scientific research using
MEDLINE and the Cochrane Library.4 This study found
a significant result on the importance of EBP in the
practice. A previous study disclosed that practitioners
with more than 11 years’ experiences stated that they
have not had good training previously in EBP and they
felt that original research papers are confusing.15 The
difference in results between this study and Hadley et
al.’s study could be due to the participants’ background.
The participants of Hadley et al.’s study have attended a
one-day EBP course prior to commencement of
teaching.
By referring to Table 5, the statement of “EBP is
essential in my practice” was significant different. Only
junior radiographers think that EBP is important to
them. Literature shows that, EBP programs that utilised
co-interventions such as leaders’ opinion resulted in
improvement in attitudes.20 Even though the healthcare
professionals search for literature but the actual situation
was different from literature. This is the reason of why
they have to learn from the seniors or leaders to improve
their skills. Increasing availability of multiple options in
diagnostic imaging should be taken into consideration
along with continuous and sometimes unexpected
technological development and sophistication.
From Table 6, it can be concluded that the practice of
EBP among radiographers is good. This is because,
62.5% of them are able to identify their needs to make
improvement in terms of training, to evaluate their skills
in EBM using systematic reviews as well as making
clinical judgements. From Hadley’s study in 2007,
respondents generally indicated that 40% of them did
not feel confident as assessing research study design and
generalizability as well as 90% search for medical
literature more than once a week. From the same study,
there seem to be a significant result on assessing
literature via the internet. There was improvement in the
training and EBM skills can be used to make sound
clinical judgement.
However, when comparing the practice on EBP with
working experiences, the result showed that all the
statements were not significantly different except for the
statement “I make time to read research”. McEvoy et al.

study showed a contra result when they found their
significant value of practicing the literature.21 This
might be due to the different background of samples’ job
which McEvoy et al.’s21 study used academic staff and
students as their sample while this study was focused on
full time radiographers. As academic staff need to
conduct their project or study, therefore they would keep
making time to read research for their project. So do
students. Table 7 shows, radiographers with more than
10 years’ experiences scored highest mean rank in
making time to read research. This result can be
correlated with previous study when they found that
nurses with longer clinical experience were likely to be
more confident in practicing EBP activities.22 Reading
research paper is also one of EBP activities in order to
gain knowledge to give the best service.
LIMITATIONS AND RECOMENDATION

The respondents who were a part of this study we
recruited using purposive sampling and a small sample
size. Most of the participants are not familiar with the
terms used in research. The participants were not
confident in their ability to conduct database searches
and critically appraise evidence. An approach needs to
be executed to build a positive outlook in future for
imaging department specifically. Culture change might
be required to improvise the system and practices among
radiographers towards EBP.
CONCLUSION

It appears that Malaysian radiographers tend to
demonstrate an average idea about the knowledge,
attitude and practices on EBP. A lack of time seems to be
a clear barrier among radiographers as with other
healthcare practitioners. This is because, in order to
review other literature, the reviewer must have research
skills and an ability to translate information into useful
answerable question. Besides that, minimal training on
EBP among radiographers may cause them having a
limited idea on systematic review and minimal skills to
make clinical judgement. In conclusion, the junior
radiographers showed better perception on EBP while
the radiographers with longer working experience will
may have a positive result towards knowledge and
practice on EBP.
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ABSTRACT
Unanticipated physiological falls occur due to “physical conditions that cannot be predicted until
the patient falls,” whereas anticipated physiological falls occur in “patients whose score on the
Morse Fall Scale [MFS] indicates that they are at risk of falling.” Anticipated physiological patient
fall is one of the classifications of falls which is on the rise despite all the fall preventive measures
implemented. Many health institutions have developed fall initiatives to prevent falling events
among patients in the hospital. If we cannot stop the incidence of an anticipated fall, how can we
reduce the fall rate among patients whom we have identified to fall? The inefficiency of measures
and interventions taken could be one of the reasons of anticipated falls. A triangulation technique
was used in the development of groundbreaking novelties in addition to the Morse Fall policy in
prevention of anticipated falls. Nine staff, the chief and deputy nursing officer, the clinical survey
officer, nursing quality officer together with the unit managers were the nursing task force dealing
with fall incidences participated in the two sessions of Focus Group Discussion (FGD), for
conceptualization and elements development. Twelve nurses, from medical surgical ward,
intensive care unit, maternity ward and pediatric nurses were taken for structured interviews.
Interview data were used for conceptualization and development of items. The result of this
triangulation technique by implementing reminder on 2-hourly rounds, specific assessment
duirng rounds, consultant checklist, bed side rail modification as well as patient and family
education are expected to be the groundbreaking novelties in preventing anticipated falls in this
study. KPJ Medical Journal 2018; 7:64–72
Keywords: Ground breaking novalities, anticipated physiological fall, 2 hourly rounds,
specific assessment, patient family education

INTRODUCTION

Patient falls is a common occurrence in hospitals
throughout the world. Patient falls is categorized as one
of the most hazardous incidences that could happen to
patients seeking treatment at the hospitals. When we talk
about patient falls, we are referring to a situation where a
patient is found falling at the hospital surrounding while
walking to the bathrooms, turning positions in beds, to
name a few. Such falls could be due to the physical
condition of the patients themselves at that time or just
simply a sudden health deterioration that appears out of
the blue at that time.1
Fall is an unintended event resulting in a person
coming to rest on the ground, on the floor or other lower
level, witnessed or is reported to have landed on the floor
without witnessed.2 These falls are not due to any
intentional movement or extrinsic force.3 Many of us
believe, patient falls can be prevented. There are various
measures that can be taken to prevent patient falls and
injuries resulting from the falls should never occur. The

prevention measures are mandated according to the
hospital terms and conditions of fall policy and are made
according to the type of falls.4
Unanticipated physiological falls occur due to
“physical conditions that cannot be predicted until the
patient falls,” whereas anticipated physiological falls
“occur in patients whose score on the MFS [Morse Fall
Scale] indicates that they are at risk of falling.”5
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A Preliminary Study on Developed New-fangled Initiatives

Anticipated physiological patient falls is one of the
classifications of falls which is on the rise despite all the
fall preventive measures implemented. Many health
institutions have developed fall initiatives to prevent
falling events among patients in the hospital. If we
cannot stop the incidence of an anticipated fall, how can
we reduce the fall rate among patients that we have
identified to fall?6
The greatest source of improvement reported was an
increase in the “knowledge and professionalism of the
bedside nurse”. Nurses were more aware of the larger
purpose to plan for the day and the hospitalization.4
Interventions for fall prevention generally consist of four
types: recognition of risk patients, education,
environmental modification and continuous assessment.
Multi-factorial interventions address multiple risk
factors for falls by using a combination of interventions
within one comprehensive fall prevention programme.
Multi-factorial intervention studies that include an
environmental modification element have found small to
moderate reductions in fall rates while single
intervention programmes, focused solely on
environmental modification, have been found to be less
effective. The purpose of this study is to adopt the
ground breaking novelties as additional initiatives to the
existence of anticipated physiological fall policy to
improve the rate of patient falls.
Background

Kumpulan Perubatan Johor Tawakkal Specialist
Hospital (KPJTSH) is an acute care facility in Kuala
Lumpur, Malaysia. Falls continue to be one of the main
concerns for this acute care hospital. The most recent fall
data provided by the private facility from 2009 to 2014
indicates that fall rates are increasing yearly (Fall
Incidences Report KPJTSH, 2015). Consequently,
special focus was given on anticipated physiological
patient falls that is on the rise as compared to accidental
falls and unanticipated falls (Fall Incidences Report
KP{JTSH, 2015). Following the KPJTSH Fall Policy,
Morse Fall Scale (MFS) has been used for the
identification of patients to prevent falls. KPJTSH also
has a Patient Safety Goal committee to perform an audit
on monthly basis to check on the fall prevention
strategies compliance percentages. As a result, KPJTSH
has been chosen as the researched private hospital. The
problem statement of this study is that anticipated
physiological patient falls is on the rise at KPJTSH
despite all the fall preventive strategies implemented
(Fall
Incidences
Report
KPJTSH,
2015).
Correspondingly, these groundbreaking novelties drive
out to be new initiatives that will be engaged with the
current fall policy of KPJTSH in preventing anticipated
physiological patient falls.
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This study was conducted upon the approval from
KPJ Healthcare University College research committee
as well as the Chief Executive Officer of the private
hospital. Informed consent was obtained from all
categories of participants who agreed to participate in
the focus group discussion and nurses who agreed to be
interviewed. They were also given a copy of the consent
form. They were informed that they could withdraw
from the research at any time and either leave the focus
group discussion and interview unfinished or reschedule
it for a later time without any explanation. In order to
maintain confidentiality, no personal identifying
information was included in the transcripts or reports.
Confidentiality was further ensured by storing the
participants’ demographic information and the
transcribed focus group discussion and interviews
separately. Additionally, the audio of the focus group
discussion and structured interviews were recorded, and
both were done in English.
METHODOLOGY

This study used a triangulation technique to obtain the
basic concept development of the unique initiatives
called ground-breaking novelties for the addition of the
existing initiatives in preventing or reducing the
incidence of falls among patients.
The first technique on the concept development was
done through a literature search and document analysis.
The questions raised were based on the following
concepts adapted from the study conducted by4 on the
causes of falls in inpatients, falls risk assessment,
implementation a fall prevention strategy, identifying
risk of falling, education and training.
The second triangulation technique held was on the
Focus Group Discussion (FGD) session. Semistructured questions were constructed by the researcher
for the above purpose. The questions constructed too
were based on concepts adapted from,7 the causes of
falls in inpatients, fall assessment implementation of fall
prevention startegies, identifying risk of falling,
education and awareness which had been translated into
the context of the managers who were dealing with the
root cause analysis each time a patient falls. The third
triangulation detained was Expert Interview, with those
who have experienced anticipated physiological falls in
their work environment and those who have taken care
of the patients in the wards with the application of the
current prevention tools on each patient.8 They are none
other than the nurses. They had witnessed the falls,
perhaps with a wide experience of handling falls and
they would contribute the notions on the gaps that
needed to be bolted. The semi-structured questions
asked were based on the context derived from FGD such
as specific assessment, consistency of nursing rounds,
post fall assessment and patient family education.9,10
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TRIANGULATION TECHNIQUES
1. FOCUS GROUP DISCUSSION(FGD)
Nine staff, the chief and deputy nursing officer, the clinical survey officer, nursing quality officer and
the unit managers were the nursing task force dealing with fall incidences and participated in the FGD.
They are also the staff who are responsible in carrying out the management of staff and patients at a
higher level of nursing management of Falls Risk. The followings are the questions conducted and
followed by the summary of their answers:
QUESTION 1: CAUSES OF ANTICIPATED PHYSIOLOGICAL FALLS

Anticipated physiological falls can be predicted using the scale and can be prevented from
occurring for the first time but such falls constitute 78% of fall incidences, what happened?
ANSWERS FROM RESPONDENTS
●

●

●

●

●

●

Yes, it is true that anticipated physiological falls can be prevented if we are properly following
the Policy Scale provided by the hospital.
I believe the occurrence of falls depends on the patient’s and the family belief. Patient and
family have their own views on the regulations provided for them.
Patients who received treatment in private hospitals assumed whatever they want to do is their
right because they pay to stay in the hospital. They are entitled to do what they feel they need to
do.
Some patients do not have to call a nurse if they want to go to the toilet, because he//she has the
wife or husband with them who can hold them to the toilet without feeling shy or embarrassed.
Some patients who have just returned from surgery, they think when they are conscious they
can walk to the toilet. Actually, they do not have knowledge about the effects of anesthesia.
In most cases, it is unnoticed by the nurse entirely. However, we cannot solely blame the patient
or the relatives. The failure is also from the nurses who did not provide comprehensive
information to the patient and family members and is a major weakness on her part as the
caregiver.

QUESTION 2: FALL ASSESSMENT AND IMPLEMENTATION OF FALL PREVENTION STRATEGY

How is the use of the Fall Assessment format implemented by nurses who received potential APF
patients?
ANSWERS FROM RESPONDENTS
●

●

●

●

The use of the Fall Assessment Format has been explained to patients with anticipated
physiological falls category.
Each nurse has its own view of monitoring potential APF patients. The workload in the ward
causes monitoring cannot be carried out continuously. When the fall occurs then all staff panic
and anxious.
There are nurses who will pay attention to this anticipated physiological falls seriously. I mean
the importance of carrying out the responsibility as a nurse depends on one’s own sense of
responsibility. They will monitor APF patients with their own initiative although no pathway is
enforced.
Most reassessments became a failure as nurses performed less reassessment. Besides that,
APF patients need frequent monitoring. Most of the time, nurses did not have the time or did
not remember to perform rounds to counter this type of patients.
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QUESTION 3: IDENTIFYING RISK OF FALLING

What is specific assessment performed by a nurse when there is an APF patient in your ward,
which requires time-to-time care and focus?
ANSWERS FROM RESPONDENTS
●

●

●

There is currently no structured initiative to monitor the patients with potential APF, apart
from the initial assessment done during admission and reassessment according to the criterias.
There are times when these patient are accidentally ’forgotten’ by the nurses, that they are
among potential patients who will experience fall incidents, as there is no mandatory activity
to be monitored by the nurses.
The patient will be more ‘neglected’ from the monitoring when the patient is accompanied by
their husbands, wives or family members.

QUESTION 4: EDUCATION AND AWARENESS

What are the education and awareness given to patients currently, is that sufficient and made
patients understand the risk of fall?
ANSWERS FROM RESPONDENTS
●

●

●

●
●

●

Face-to-face discussion sessions with patients and relatives should be held for the APF
category. This session is to provide awareness to patients and relatives about APF and
complications.
For the untrained friends and family members attempting to help their loved ones, they should
be aware of, and continually be monitored by the nurses and support system.
They should be taught on how to avoid falling incidents, if culture and religion are the reasons
for choosing a way for themselves to provide care during hospitalization.
A letter of agreement must be signed as proof.
Handouts need to be given to patients and complete explanation needs to be done by nurses
based on the handouts.
Making patients realize that fall is risky and prevention can be done by the patient and family.
This information needs to be communicated with patient and family and need to repeat if
neccassary.
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2. STRUCTURED INTERVIEW
Twelve nurses from medical surgical ward, maternity, intensive care unit and pediatric unit nurses
were the nurses involves in the interview. The followings are the questions conducted and followed by
the summary of their answers:
QUESTION 1: SPECIFIC ASSESSMENT

Anticipated physiological falls can be predicted using the scale and can be prevented from
occurring for the first time but such falls constitute 78% of fall incidences.
Falls Risk Assessment available is not enough to prevent the incidence of falls. What need to be
done to the existing tool?
ANSWERS FROM NURSES
●

●

●

●

●

We need to think about how to improve the existing ones. Of course, we cannot modify the
international standard tool that we have but we can make the items more practical for patients
in this hospital.
Pain can lead to fall, due to patient probably could not have the balance of ambulation, for that
pain can be monitored at every round, pain score should be examined.
Patient positioning needs attention, asking patient if patient needs to change position as while
patient tries to change position patient can fall.
Currently, many fall cases reported as patient fall occurs when patient tries to walk to the
toilet. During rounds, nurses can identify patient’s elimination needs.
During rounds, nurses should concentrate on patient belongings, all need to be placed near
patient as patient can reach them easily.

QUESTION 2: CONSISTENCY OF NURSING ROUND

Nursing rounds is a vital nursing task force on providing patient focus care timely.
Consistency of nursing rounds are lacking, as nurses are not performing timely nursing rounds,
how to improve?
ANSWERS FROM NURSES
●

Current practice on rounds need revisit with reminder and standard script to be implemented.

●

2-hourly will be good, however, nurses always cannot remember on hectic days.

●

Reminder like alarm clock which can struck every 2 hours and reset by nurses.

●

Team leader as a reminder, each ward leader for the shift to remind nurses to perform rounds.

●

Improvise nursing documentation on 2-hourly round just vital assessment needs to be carried
out by the nurses.
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QUESTION 3: CONSULTANT ROLES

Consultant role will be a vital part on focusing patient clinical condition and medication of
patients.
In choice of giving consultants incorporation on fall prevention strategies, what are the
engrossment consultants can made?
ANSWERS FROM NURSES
●

●

●

●

Each time consultants perform rounds they should examine patients from certain aspects. This
can be patient current condition and progress.
Patient Gait and ability in mobilization need to be assessed by doctors as, they can order
physio and patients can mobilize with proper ambulation gadgets.
Moderate GCS score of patients can cause fall, consultants should assess patients'
neurological status from time to time.
Medication list of patients should be reviewed, at each point of consultant visits.

QUESTION 4: POST FALL ASSESSMENT

Anticipated falls will be precisely preventable with good post fall assessment, as same
circumstances can be sidestepped based on lesson learned.
Post fall assessment will be conducted by the nurses, however, no guided document on post fall
assessment, what are the elements that can be included in post fall assessment?
ANSWERS FROM NURSES
●

●

A complete interview on patients will give an idea of how patients fall and can be a guide on
how to plan strategies.
Patient medication history can be revisited as patient might take any own medication without
informing which caused neurological effects.

●

Definitely a complete physical assessment , to check on any injury sustained.

●

Assessment of patient environment could possible to reveal what had happened.

QUESTION 5: PATIENT AND FAMILY EDUCATION

Patients for patient cares are the important rules in fall prevention.
Health education that has been given to patients is inadequate and patients are unable to
remember all the prevention steps, how can this be improved?
ANSWERS FROM NURSES
●

Fall information board should be placed in patients’ rooms, content of the board should be
concisely emphasized on self-fall prevention methods.

●

Simplified words brochure can be developed, to be given to patients during admission.

●

More information.
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RESULTS

This exploration qualitative data from focus group
discussion showed that causes of anticipated
physiological falls are mainly on patient and family
believe as well as attitude. Patient and family do not
realize the degrade scenario that will happen if the
patient falls. Patients always want to have their own
family members to assist them with their daily activities.
Moving forward to fall assessment and implementation
of a fall prevention strategy, the MFS fall assessment has
been widely used to identify high risk fall cases.
Nevertheless, a suitable reassessment has not been
conducted regularly. The lacking part is the continuous
assessment which has not been concentrating on specific
elements or changes in patients’ conditions which might
lead to patient falls. Additionally, other initiatives can be
included in fall prevention groundbreaking novelties
such as a reminder for the nurses on conducting
continuous timely nursing rounds and bed side rail
modifications to make the gap in-between the rail
smaller so that patients cannot slither down. As a team,
FGD respondents suggested that a comprehensive
education plan can be delivered to patient and family
during admissions in preparing them to prevent their
own falls.
Likewise, the structured expert interview gave an
exclusive thought for the items that can be developed in
attaining groundbreaking novelties. An emphasis was
given by nurses to have structured rounds focusing on
high risk cases. Moreover, they felt that 2-hourly
consistent round will be sufficient to prevent falls. In
addition to the rounds, a specific assessment can be
included as nurses felt that a checklist on patients’
conditions and need is highly required. Still, nurses
sensed that at the current ward busy condition, they were
unable to remember their rounds. Therefore, some sort
of a reminder needs to be placed to remind the nurses as
they will have no chance to look at their watches during
hectic ward situations.

In addition, the nurses mentioned that they wanted
consultants’ involvement in managing high risk fall
patients. They further expressed that consultants should
assess and examine the patients on gait status,
neurovascular state and medications that patients could
be on as all these conditions can lead to falls. These
examinations by consultants should be done during their
rounds to ensure time-to-time updates on the patients’
conditions and this needs a proper documentation.
Patient for patient care, is a term continuously used by
the nurses. In this patient for patient care term, patient
education plays a role. All admitting patient and family
need to be educated on fall prevention strategies.11,12 The
suggestions on education include leaflets, booklets and
etc. The nurses also felt that once a patient understands
the post fall effects there is a possibility that they will not
be doing any risky acts.
Table 1 above is the result of a combination from the
triangulation techniques conducted on focus group
discussion and expert interviews. The groundbreaking
novelties obtained will be developed further in the
next phase.
Furthermore, the researcher ensured that in the
findings, validation in reliability and validity in the data
analysis was not considered as a separate stage of the
investigation. Instead, it was an on-going principle
throughout the entire research process. Ensuring
reliability demands diligent efforts and commitment to
consistency throughout the interviewing, transcribing
and analyzing the findings of focus group discussion and
expert interviews.
DISCUSSION

This study can give the direction for future empirical
studies. Fall prevention has always been of great
importance to any health care setting. Anticipated
physiological falls is a type of fall which will easily be
preventable. Through the initiative groundbreaking
novelties, this can be achieved.

Table 1 — Summary from the focus group discussion and structured interview
Question

Items

1

Causes of Anticipated
Physiological Falls
(APF)

2

3
4

Fall assessment and
implementation of a
fall prevention strategy
Identifying risk of fall
cases
Education and Training
for APF

Groundbreaking Novelties Items
For Further Development

Concepts Development
●

●

●

●

●

Patient and Family – values, beliefs and
perceptions
Insufficient nurses’ roles on APF
Awareness from healthcare providers,
patient and family
Specific reinforcement
Structured monitoring system to avoid
negligence and forgotten

●

Additional initiatives for fall prevention

●

Effective education strategies

●

Compliance policy

●
●
●
●
●
●
●
●
●

PA system as reminder to nurses
2-hourly rounds with specific assessment
Consultant Checklists
Patient education & documentation
Whistle for the patients
Side rails modification
Poster, Billboard
Booklets, Leaflets
Compliance policy
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The results of this research are consistent with the
objectives of the study. The author has found out that
hospitals will be patient-centered healthcare by using the
ground-breaking novelties elements. The triangulation
approach on the data collection gave maximum and
relevant information on anticipated fall prevention
initiation.13 Although the researched hospital has been
practicing fall prevention policy, fall is still unable to be
prevented. This study approach has become an eye
opener with ground breaking novelties.14
Reminder for the nurses on 2-hourly rounds is the
highlight of the study. All this while, the nurses have
been performing their rounds. Still, 2-hourly consistent
rounds are very doubtful.14 No appropriate research has
been done on what kind of reminder that will match the
healthcare setting. However, in this study, the researcher
has decided to bring in PA system as a reminder as it will
cover the entire hospital. Perhaps, rounds will become a
famous nursing action in preventing falls. According
to,15 when consistent nursing rounds were conducted in
a busy medical-surgical unit there had been few fall
cases and a significant decrease in the use of call lights.
In the mentioned study, the proactive process was
designed to assess for safety and need before the patient
would ask, or accidentally fall. The process revealed a
significant drop in falls at the studied hospital.
Patient and family education appears to be an
important element as patient and family should
understand the danger of falls and if they cooperate with
the nurses, falls can be easily prevented. The author has
designed a brochure with brief information on fall
preventions and also a booklet with a thorough
explanation on fall preventions in the hospital, at home
and in the community. Patients who have fallen before
have higher risks to fall again. If the safety practices are
adhered by patients and family, the risks can be
reduced,16 implemented patient education program for
patients who were at the highest risk of falling. This
study used a comprison method where one group was
involved in the education pro group and the other group
was treated without education. The result of the studies
showed that the patients who had been educated were
not at the risk of falling and fall prevention strategies
were hospitalized with no fall incidents. On the other
hand, the non-educated group had 2 fall incidences and
several near misses.
Next, consultant involvement in fall prevention
strategies will be a case management approach as
patients will be viewed from all angles holistically. The
author has then decided to develop a consultant
checklist. This checklist will consist of assessment that
the consultants should perform during their rounds. The
assessment will comprise assessment of patient gaits,
patient ability of ambulation, neurological condition of
patients and patient medication review. Doctors’
involvement in asssesing patients for risk of falsl are
considered as a part of the care plan.17 In the mentioned
study, both nurses and consultant notes are intergrated.
Consultants and nurses are working on the same
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management approach in treating the patients. All high
risk patients will be reviewed by both doctors and
nurses. This will significantly decrease the fall rate as
high risk will be detected as early as possible and an
effective action plan will be rendered.
In this study, there have been few limitations. Firstly,
in terms of the secondary sources, most of related
references are not too current. Therefore, the researcher
has to mainly depend on published references from five
years back up to the most present. Secondly, in terms of
the primary sources, this study was conducted at only
one private hospital. Not much analysis can be compared
to or cross-checked with other private hospitals. The
reason being is that KPJTSH is an acute care facility in
Kuala Lumpur. Patient falls is one of the main concerns
for this acute care hospital. KPJTSH also has a Patient
Safety Goal committee to perform an audit on monthly
basis to check on the fall prevention strategies
compliance percentage. Therefore, this study only
focuses on this particular private hospital.
CONCLUSION

As a conclusion, this qualitative study has shown that
anticipated physiological falls could involve several
groundbreaking novelties at the initiatives to prevent
patient falls. Responses from the participants of focus
group discussion and expert interviews have further
assisted in the designing and implementing of new
initiatives by the researcher to prevent falls among
patients at the hospital.
Essentially, this study could be well referred to for
future research if the same scenario and background are
to be used but of different angles and views. Overall,
regardless of the limitations that the researcher had to go
through in completing this valuable research, this study
confirms that the ground-breaking novelties could be
effective as initiatives in preventing anticipated
physiological falls among patients at KPJ Tawakkal
Specialist Hospital.
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Radiographers’ Perceptions on Performing
Intravenous Injection of Contrast Media:
A Study in KPJ Healthcare Hospitals
Noor Hidayah Abu Bakar, BSc,1 *Norhayati Mohd Zain, BSc, MHSc,1
and Noraitul Fatihah Md Amin1
ABSTRACT
Objective: To assess radiographers’ perception on performing intravenous injection of contrast
media.
Design: A cross-sectional design with purposive sampling method was done to conduct this
study. A set of close-ended questionnaire was used which included demographic data in section
A and 12 items Section B whereas 2 items in Section C include both close and open-ended
questions. The questions were related to departmental workflow, training and medico legal.
Setting: 7 KPJ hospitals around Klang Valley.
Participants: A total of 42 radiographers took part in this survey. The samples should be
permanent radiographer with at least 1 year working experience.
Results: A total of 64.3% respondents were agreed that IV injection may increase their job
satisfaction and 66.7% stated that it would not give unnecessary pressure to them. The majority
(61.9%) granted that IV injection by radiographers could improve departmental workflow. There is
no significant difference (p-value, >0.05) between bachelor and diploma level in the willingness
to perform IV injection.
Conclusions: Majority of respondents were willing to take responsibility to perform IV injection
and agreed that departmental work flow would be improved as well as patients’ waiting time if
radiographers were allowed to perform IV injection. Standardized and accredited training,
including education on the medico-legal coverage available to them, may be needed to allay their
concerns and adequately prepare them to take on this extended role. KPJ Medical Journal
2018; 7:73–77
Keywords: Intravenous injection, contrast media, radiographers

INTRODUCTION

Radiography as a profession is developing and
changing dramatically by technology advances and
through the demand for change driven by personnel
shortages.1 There is no doubt that role development
within the radiography profession has been undergoing
tremendous change over the years. For radiographers,
the increasing diversity of imaging examinations and
associated imaging technologies has resulted in many
radiographers being required to extend their individual
scope of practice include competency in advanced
imaging modalities such as computed tomography, bone
densitometry, and angiography.2
The radiographer role extension can come out due to
a shortage of radiologist and nurses and an increasing
demand for the radiological procedure. Thus, the
demand for radiographers to perform intravenous
contrast media administration have increased in recent
years.3 Performance of intravenous injection as a part of
radiographer’s task has become fundamental to the
operational management of diagnostic imaging
departments in the UK. Radiographers’ roles have

extended in recent years due to the shortage of
radiologist in our country. Increasingly, radiographers
are taking greater responsibility previously from
radiologist where performing intravenous contrast
media.4
Radiographers performing IV injection is entirely
within development framework outlined by The College
of Radiographers UK (CoR)5 in the code of professional
conduct in which radiographers are encouraged to
develop their professional roles. Developing practice
means that existing roles must be re-evaluated and
present skills fully utilized and further developed. This
chance demands high levels of training, expertise and
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experience, all of which may provide enhanced job
satisfaction and increased motivation.4 There are many
benefits to radiographers that have advanced
professionally. Role development such as IV injecting
will greatly enhance personal fulfilment, job satisfaction
and prestige which can, in turn, lead to increased
motivation and career enhancement. Importantly, it has
been acknowledged that radiographers’ skills have not
been used to their full potential. Given the shortage of
radiologists and the utilization of radiographers in an
expanded role, improved allocation of resources may be
attainable.
This study aims to determine the perception of
radiographers on performing IV injection of contrast
media. The objectives of this study are:
1. To determine the perceptions that radiographers
have towards the medico-legal aspect of
intravenous contrast media administration by
radiographers.
2. To determine the perceptions of radiographers
about possible changes in their work flow while
performing venipuncture injections before
particular examinations.
3. To determine if the work place, influences the
radiographers’
perception
regarding
the
administration of intravenous contrast media.
4. To determine the relationship between
radiographer educational level and their
willingness to perform venipuncture.
METHODS

A questionnaire was used as a tool to collect the data
and was distributed by post and face-to-face approach.
This questionnaire was created by the author and which
was composed of demographic data, 13 close-ended
questions and 1 open-ended question which only related
to departmental workflow, training and medico-legal.
The tool has been validated using reliability test
(Chronbach’s alpha, α=0.75).
This study used cross-sectional design in which the
setting only focused on private hospitals around
Peninsular Malaysia. Simple random sampling was used
during data collection process. According to the
recommendation of Krejcie & Morgan (1970),6 a total of
110 radiographers was considered as the adequate
sample size in this study which included permanent
radiographers who had working experience of more than
a year. The data were analyzed using SPSS version 22.0
(SPSS Inc, Chicago, IL, USA). The Fisher Exact Test is
used to determine the relationship of radiographer
educational level and their willingness to perform
venipuncture.

RESULTS

A total of 42 respondents have returned the
questionnaire and their demographic data were as shown
in Table 1. The majority of respondents were diploma
holders (85.7%) and the remaining were degree holders.
Table 2 shows the responses to the questions related
to medico-legal perception. Fifty-two percent (52%)
agree that IV injection should be done by doctors and
nurses only. A total of 54.8% of respondents believe that
radiographers have sufficient medico-legal protection
during performing IV injection. Fifty-seven percent
(57%) agree to have a training course for radiographers
for injection of contrast media only. Table 3 shows
responses to the question related the possible change of
radiographers’ duty and their responsible once IV
injection is a part of their role. Sixty-six percent (66%)
and 64.3% of respondents agree that performing
injections should be part of radiographers’ role, and job
satisfaction would increase if radiographers perform IV
injection, respectively. A total of 71% of respondents
did not agree that injection would waste radiographers’
time to perform other imaging duties and 66.7% did not
agree that it may put unnecessary pressure due to extra
responsibility. Responses on whether the busyness of the
workplace would influence the radiographers’
perceptions regarding the IV injection of contrast media
were tabulated in Table 4. Fifty-two percent (52%) of
respondents agree that the heavy workload of radiologist
of nurses still cannot be reduced. Other than that, 57.1%
of respondents were willing to perform iv injection on
the patient if an appropriate training is given. Fisher’s
Exact test showed that there is no significant relationship
between educational background and the willingness to
perform the IV injection (p-value < 0.05).
Table 1 — Demographic distribution (N= 42)
Categories

Percentage (%)

Sex
Male

33

Female

67

Age group (years)
<25

33.3

25-40

59.5

>40

7.2

Working experiences (years)
1-3

31

3-5

19

>5

50

Qualification
Diploma

85.7

Degree

14.3
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Table 2 — Responses to survey questions regarding the perceptions of radiographers on medico-legal
SURVEY QUESTION

SD
(%)

D
(%)

N
(%)

A
(%)

SA
(%)

Q4) Venipuncture injections should only being done by doctors or
nurses as they are specifically trained for the job.

7.1

40.5

0

38.1

14.3

Q8) Venipuncture injections by radiographers can negatively
affect the normal management of the departmental workflow.

19

38.1

7.1

28.6

7.1

Q11) The medico- legal protection for radiographer undertaking
contrast media injection was insufficient.

4.8

50.0

9.5

21.4

14.3

Q12) Training course for radiographers for injection of contrast
media only

9.5

16.7

16.7

47.6

9.5

1,2,3SD: strongly disagree

D: disagree
N: neutral
A: agree
SA: strongly agree
Table 3 — Responses to survey questions regarding the perceptions of radiographers to possible
changes their work flow and responsible on performing venipuncture injections
SURVEY QUESTION

SD
(%)

D
(%)

N
(%)

A
(%)

SA
(%)

Q1) Venipuncture injections should be part of a radiographer’s
normal duties.

11.9

21.4

0.0

38.1

28.6

Q2) Venipuncture injections by radiographers will waste
radiographer’s time to perform other imaging duties.

28.6

42.9

0.0

16.7

11.9

Q7) Venipuncture injections by radiographers may develop
increase in job satisfaction resulting from an increased sense
of responsibility and independence.

11.9

23.8

0.0

42.9

21.4

Q10) Venipuncture injections by radiographers may put
unnecessary pressure because of the added responsibility.

14.3

52.4

0.0

28.6

4.8

Table 4 — Responses to survey questions if the work place, influences the radiographers’ perception
regarding the administration of intravenous contrast media
SURVEY QUESTION

SD
(%)

D
(%)

N
(%)

A
(%)

SA
(%)

Q3) Venipuncture injections by radiographers can improve
departmental workflow.

14.3

23.8

0.0

35.7

26.2

Q5) Venipuncture injections by radiographers can save time
waiting for doctors or nurses.

9.5

23.8

0.0

45.2

21.4

Q6) Venipuncture injections by radiographers still cannot help to
lessen the already busy duties of radiologists or nurses.

19.0

28.6

0.0

38.1

14.3

Q9) Venipuncture injections by radiographers can free
radiologists or nurses to perform other duties

4.8

33.3

0.0

47.6

14.3

Table 5 — To determine the relationship between radiographer
educational level and their willingness to perform venipuncture
Variable

Willingness, (%)
Yes

No

Diploma

21 (58.3)

15 (41.7)

Bachelor

3 (50.0)

3 (50.0)

p-value

Education level
1.000

75

76
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DISCUSSION

From the findings, 42.9% of the respondents did not
accept the added responsibility in performing
venipuncture injection even though if any appropriate
training is given. Based on the open-ended questions,
there are a few factors that contribute to their
unwillingness in venipuncture, reason being it is too
risky to patients because radiographers are not qualified
to do the venipuncture. It also concerned by Respondent
17 that stated ‘It is not radiographer’s duty to do IV
injection. It is better handled by the person who
specialized in that fields’. This view is in line with a
study Toh where their respondents stated that
venipuncture is not their job and should be done by
doctors and nurses since they were specifically trained to
perform IV injection.3 Respondent 18 also agree with
respondent 17 with statement ‘Radiographers are not a
doctor. Who wants to be blamed and responsible if
anything happens?’. Based on this reason, it was
contrasted with Question 3 in Table 2. A majority of
respondents agreed that radiographers have sufficient
medico-legal protection to perform IV injection.
However, in Malaysia, Medical Imaging / Radiography
students were not trained to perform IV injection. This is
because of IV injection is not included in radiographers’
jobs description. Therefore, radiographers have to take
responsibility on their accountability if anything is
happened to the patient due to their mistakes during
performing IV injection.
In addition, all health professionals are responsible to
report violations and seek redress in circumstances
where they have good reason to believe that patient’s
rights are being violated.7 Insurance policies will not
protect a radiographer who has exceeded his scope of
practice.8 Furthermore, this study was not only
conducted in the urban area. Thus, the knowledge level
of medico-legal protection might vary among them. This
result is inconsistent with Toh et al when a majority of
their respondents thought that they have adequate
medico-legal protection.3 The United Kingdom’s model
IV injection policy, a safe and proper delegation of IV
injection by a radiologist to a radiographer is must.4 The
New South Wales Health9 Department demands that
radiologists must supervise contrast injection by
radiographers and therefore are responsible for adverse
outcomes and the treatment of any reactions. The
American Socienty of Radiologic Technologists agreed
that radiologist assistants in the USA should not
administer IV contrast media.10 Health Professional
Council of South Africa7 has a similar policy to those of
other countries, that radiologists remain the responsible
persons for performing IV injection of contrast media.
The results of our study were similar to those of Toh
et al3 that the majority of the respondents agreed that
injection should be a part of normal duties and it could
improve departmental workflow. In addition, the results
of this study were supported by Munro et al8 which the
IV injection of contrast media by radiographers would

improve service delivery to patients and increase job
satisfaction and therefore would improve the career
enhancement.
The majority of respondents were eager to perform IV
injection as it could increase the skill and knowledge.
Besides, many agreed that the added new skill was an
opportunity for radiographers to enhance their
individual’s capability, ability and it would be a new
challenge as described by Respondent 4 ‘… we are
qualified radiographers, we learn anatomy so why not
radiographers as one of support medical team giving the
venipuncture injection’. Toh’s respondent stated that it
would give him more challenge as well as self-reliance
and responsibility.3 Respondents were willing to learn
new thing as it was a way to develop them as multitasking radiographers. As stated by Respondent 10, ‘We
are the radiographers. We set the flow rate of the injector
and do the whole procedure so why not we also perform
the venipuncture injection. This will increase our skill
and knowledge as well.’ Respondent 20 who was
comparing Malaysian’s radiographer practice to those of
other countries said that ‘We are too dependent on
doctors and nurses. So our skills sometimes look
childish because we may only a push button operator.
Thus, performing venipuncture can improve our skills.’.
A similar comment was found in Toh et al when one of
respondents also claimed that it was multi-skilling for
radiographers and therefore, they could not have to
always rely on doctors and nurses whenever both
doctors and nurses were not available.3
A total of 66.6% agreed that performing IV injection
could save patient’s waiting time. There are a limited
nurse and radiologist in private radiology department.
Respondent 37 described that ‘…radiographers need to
know how to give venipuncture injection because it helps
in reducing patient waiting time and can improve
patients’ satisfaction.’ This comment was in line with
that described in Toh et al when they found that
performing IV injection would save both radiographers’
and patients’ time as they were no longer counting on
doctors and nurses.3 Munro et al8 also supported this
result when they found that 93% respondents thought
the main advantage was making the service delivery to
patients faster. Furthermore, 61.9% were of the opinion
that IV injections by radiographers could free
radiologists or nurses to perform other duties. This result
was in line with Munro et al and Toh et al3,8 when 52%
and 90%, respectively, agreed that it could free
radiologist to do other tasks. Nevertheless, 52.4%
thought that IV injections by radiographers still could
not help to lessen the already busy duties of radiologists
or nurses. Urban hospitals have a greater patient load.
Therefore, when a majority of respondents support this
statement it shows that radiologists and nurses have a
very high workload. Thus, radiographers’ help in
performing IV injection is needed.
Moreover, 61.9% agreed departmental workflow
could be improved. This study meets a consensus with
Toh et al3 when they found 88.9% respondents agreed it
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could improve departmental workflow. Respondent 28
stated that ‘…if you are a radiographer, you will
understand how important a smooth workflow is.
Increasing the workflow will make patients satisfy with
our services’. Since the private sector is business
oriented, thus patients’ satisfaction is extremely
important as it could directly affect the profit of the
business.
This study found that there was no significant
difference between the educational background and the
willingness to perform the IV injection. This study
found that 58.3% and 50.0% of diploma and bachelor
degree holders were willing to perform IV injection,
respectively. One of the factors that should take into
consideration is a small number of bachelor participants
in this study which was only 6 out of 42. This is because
the majority of Malaysia radiographers are diploma
holders. Most of the bachelor degree holders are in
management.
LIMITATIONs AND RECOMMENDATIONs

This study has a small sample of only 42. Since this
study included radiographers around Peninsular
Malaysia, a larger sample size would be required to
avoid bias. This study only included 6 bachelor
participants out of 42 which was a very small number. A
future study should include a larger sample size so that
many bachelor holders might participate. Besides, this
study only includes the private sector. A development of
this would be to investigate both private and public
sector and thus can compare between those two. Since
the medico-legal protection is the issue in this study, thus
a future study would be to investigate the radiographers’
knowledge and awareness on medico-legal protection.
There are a few bodies that provide certification for
administering contrast media injection. For example, in
the UK, the College of Radiographers5 provide a course
of study for certification of competence in administering
the IV injection. As found by Munro et al.,8 51.1%
thought that a training course for radiographers on the
IV injection was necessary and 62.2% stressed that a
training course on IV injection must come with drug
administration for reaction treatment. In order to give
this responsibility to radiographers, they need to know
how to manage patients’ adverse reaction.
Radiographers need to fully aware of the potential risks
of IV injection of contrast media. Thus, a training course
on IV injection together with managing adverse reaction
might be the best training. As this study found that 9.5%
were unsure if there was adequate medico-legal
protection, a training course for radiographers related to
medico-legal protection should be considered so that
they would be well-versed of their entitled medico-legal
coverage and obligations. The implementation of a
standardized and nationally accredited guideline in
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performing IV injection by radiographers should be
considered.
CONCLUSION

The majority of radiographers surveyed were found
to be in favor of taking on this additional responsibility.
They linked this idea to increase their skills and
knowledge, job satisfaction and professional
development. The majority also agreed that
departmental workflow and patient throughput would
benefit from radiographers performing injections.
However, there are issues that need to be considered.
Radiographers need to be aware of their medico-legal
rights and obligations.
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ABSTRACT
The advancement of imaging modalities increases the number of examination and leads to
market demand of radiographers. The College of Radiographers (CoR) in the United Kingdom
has outlined a developmental framework to perform intravenous (IV) injection in the code of
professional conduct in which radiographers are encouraged to develop their professional roles.
The role advancement will benefit radiographers in terms of enhancing personal fulfillment, job
satisfaction and career. Thus, this study was conducted to assess the perception of
radiographers on performing intravenous injection of contrast media. This cross-sectional study
which used simple random sampling was conducted around 18 private hospitals in Peninsular
Malaysia, involving 110 respondents with length of experience of more than one year. A total of
63.6% were willing to perform venipuncture injection if appropriate training was given.
Independent chi-square test was not significant in relationship between educational level and
willingness of radiographer to perform venipuncture (p>0.78). Majority were willing to perform
venipuncture as their responsibility since they believed that it would improve the departmental
flow and reduce patients’ waiting time. KPJ Medical Journal 2018; 7:78–83
Keywords: Intravenous injection, contrast media, radiographers

INTRODUCTION

According to New Oxford American Dictionary,
“extend” is to stretch something in order to make it
bigger.1 The role extension for an allied health
practitioner involves carrying out any tasks that are not
included in official job scope. In radiology departments,
role extension has been impacted upon by the
broadening the boundaries of role required in diagnosis.2
Radiography is developing and changing dramatically
by technology advances and through the demand for
change by personal shortages3 increase. There is no
doubt that role development within the radiography
profession has been undergoing tremendous change over
the years. For radiographers, the increasing diversity of
imaging examination and associated imaging
technologies have resulted in many radiographers being
required to extend their individual scope of practice to
include competency in advanced imaging modalities
such as computed tomography, bone densitometry and
angiography.4 The advancement of imaging modalities
and increase in examination procedures could lead to the
extension of radiographers’ role. As a result, role
extension is often dictated to the need and demands of
the employing organization or department as a method
of optimizing service delivery by maximizing the
flexibility of the staff’s work scope. Internationally,
radiographers are taking on responsibilities which were
previously within the domain of radiologist.

According to White,5 evidence from clinical practice
usually offers a thin line between the extended and
advanced role. Consequently, working at an advanced
level implies greater accountability, responsibility and
autonomy for broader aspects of service management
and patient care underpinned by high levels of
knowledge and skill developed through role extension
within a chosen practice specialty. The need to develop
this role was supported by various factors which
included the increasing shortage of radiologists,
growing demand for radiographic procedures as well as
desires to enhance the overall quality of patient care.
Due to the need for radiographers to extend their role,
the United Kingdom (UK) added an extra task for their
radiographers - performing intravenous (IV) injection.
Increasingly, radiographers are taking greater
responsibilities that previously radiologists were
required to perform IV of contrast media.6
1
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The College of Radiographer (CoR) of the UK has of Health Sciences from KPJ Healthcare University
outlined a developmental framework performing IV College with ethical clearance reference number of
injection in the code of professional conduct in which KPJUC/SOHS/ECR/07/27. Simple random sampling
radiographers are encouraged to develop their was used. The data collection process took four months
professional role.7 It means that existing roles must be to complete. Respondents were radiographers with
re-evaluated and current skills must be fully utilized and minimal working experience of one year.
further developed. This changes demand high levels of
The study used a set of questionnaire distributed by
training, expertise and experience; all of which may post and face-to-face interaction. The questionnaire
provide enhanced job satisfaction and increased consisted of demographic data in Section A, 13 closemotivation.6 Importantly, it has been acknowledged that ended questions in Section B and one open-ended
radiographers’ skills have not been fully utilized. The questions in Section C. The questions in section B are on
Australian Institutes of Radiography stated in its departmental workflow, training, and medico legal
guidance notes for Radiographers in 2007, that aspects while Section C asked on the opinion of
radiographers may be involved in the provision of respondents in performing venipuncture.
limited venipuncture in radiology department and
The data were analyzed using Statistical Package for
provided guidelines for the conduct of this procedure. Social Sciences (SPSS version 22.0). Objective (i), (ii),
More importantly, the framework described could be and (iii) were answered by using descriptive analysis
transposed to other existing or future areas of role while the objective (iv) was analyzed using chi square
development. The role advancement will benefit test.
radiographers by greatly enhancing personal fulfillment,
job satisfaction and prestige which can in turn lead to
increased motivation and career enhancement. Within a RESULTS
1: Age of respondents
validated system of delegation, utilization Figure
of
Out of 110 respondents, 68.2% were female. Of
radiographers’ skills in an expanded role improves
allocation of resources and may increase motivation and total, 68.2% respondents were age within 25 to 40 years
(Fig. 1). More respondents had working experience of
provide career enhancement.
The opportunities for further development of the more than 5 years (Fig. 2) and the majority of the
profession are explored along with an overview of some respondents are
7.3 diploma holders (81.8%), the remaining
1: Age
of respondents
degree
holders (18.22).
of the possible barriers to progress. The contentionFigure
of being
24.5
this article is that radiographers are more than
adequately prepared for a rapidly changing future. To Fig. 1. Age of respondents
Below 24 years
ensure that they are prepared, it is essential for the
24-40 years
Age
profession to adopt an appropriate vision, formulate an
Above 40 years
achievable strategy, and promote a culture of
7.3
professional practice which is able to respond
24.5
68.2
adequately to the problems facing its continued
existence. Thus, this study was conducted to achieve
Below 24 years
these objectives:
24-40 years
Age
i) To determine the perception of radiographers of
Above 40 years
the medico-legal aspects of intravenous contrast
media administration by radiographers.
68.2
ii) To determine the perception of radiographers of
possible changes in their work flow and
Figure 2: working experience
responsibility by performing venipuncture
injections before particular examinations.
iii) To determine if the work place influences the Fig. 2. Working experience
radiographers’ perception of the administration of
intravenous contrast media.
iv) To determine the relationship of radiographers’
16.4
Figure 2: working experience
educational level with their willingness to perform
venipuncture.
METHODS

59.1

Experience

1-3 years
4-5 years
24.5

Above 5 years

16.4

This cross sectional study was conducted throughout
18 private hospitals in Peninsular Malaysia which
involved 110 respondents.8 This study was proceeded
after getting the approval from the Ethical Board School
59.1

Experience

1-3 years
4-5 years
24.5
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Fig. 3. Perception of radiographers of the medico-legal aspect of intravenous contrast media
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Fig. 4. Perception of radiographers of possible changes in their work flow and responsibility on
performing venipuncture injection
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Fig. 3 shows that the feedback from respondents
regarding medico-legal perception. Fifty percent of
respondents disagreed that the venipuncture injections
should only be done by medical officers or nurses
(Question 4); while 47.3% disagreed that venipuncture
injection by radiographers still could not help lessen the
busy duties of radiologist or nurses (Question 6). Half of
respondents (52.7%) disagreed that medico-legal
protection for radiographers undertaking contrast media
injection was sufficient (Question 11). A total of 49.1%
agreed that most of them need a training course of
contrast media injection (Question 12).

neutral
disagree
strongly disagree

7.3
question 9

Fig. 4 shows the summary of the respondents’
feedback on their perception to possible changes of their
workflow
and
responsibility
on
performing
venipuncture injection. More than half of respondents
(65.5%) agreed that venipuncture by radiographers
could improve departmental flow (Question 3) and
67.3% believed that medical officers and nurses could
save their time as allowing radiographers to perform
venipuncture (Question 5). More than half (60.9%) of
respondents assured that venipuncture by radiographers
could not negatively affect the routine management and
work flow (Question 8) and 59.1% of respondents were
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Fig. 5. Work place, influences the radiographers’ perception regarding the administration of
intravenous contrast media
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certain that venipuncture injection by radiographers
were able to let radiologists or nurses to perform other
duties (Question 9).
The final category of the questionnaire demonstrated
in Fig. 5 was regarding the administration of intravenous
contrast media. A total of 67.3% and 66.3% agreed that
venipuncture injection should be a part of radiographers’
normal duty (Question 1) and it might develop job
satisfaction (Question 7), respectively. Sixty-nine
percent (69.1%) disagreed that venipuncture injection
by radiographers would waste their time to perform
other imaging duties (Question 2) and 67.3% disagreed
that venipuncture might put unnecessary pressure due to
the added responsibility (Question 10).
More than half of respondents (63.6%) were willing
to perform venipuncture injection if an appropriate
training was given. Independent chi-square showed no
significant relationship when assessing the relationship
between the educational level and willingness of
radiographer to perform venipuncture (p>0.78). The
present study found that 50% and 65.5% of respondents
who are willing to perform venipuncture are degree and
diploma holder, respectively.
DISCUSSION

The study findings were found to be consistent with
the study of Toh et al.9 who reported that more than half
of the respondents were in accord of accepting the added
task of performing venipuncture injection if given
appropriate training.
In total, 52.7% of respondents disagree and strongly
disagree that medico-legal protection for radiographer

question 7

56.4

neutral
disagree
strongly disagree

10.9
question 10

undertaking contrast media injection was sufficient. This
result was not consistent with that in Toh et al.9 in which
the respondents thought they have adequate medicolegal protection. Of total respondents, 24.5% were
uncertain whether radiographers were protected under
the policy or not. This might be due to limited short
courses in medical law which suited the role and practice
of radiographers. The New South Wales Health
Department, United Kingdom, the radiologists must
supervise contrast injection by radiographers and
therefore is responsible for any untoward outcomes and
care for any reactions.10 Besides that, healthcare
practitioners ought to report violations and seek
amendments in circumstances where they have good
reason to believe that patients’ right are being violated.11
However, half of respondents thought that
venipuncture should not only be done by medical
officers or nurses. This result was not in a consensus
with Toh et al.,9 in which his respondents stated that
venipuncture is not their job and should only be done by
doctors and nurses since they were specifically trained to
perform IV injection. One of the respondents
commented that radiographers did not receive a
completed training and it would be a problem should
there be any accidents to the patient. A total of 49.1%
responded that they would appreciate if a training course
of venipuncture was given. According to Munro,12 62%
of radiographers thought that they could take full
responsibility in contrast media reaction and
resuscitation.
About half of respondents opposed the statement that
venipuncture procedures done by radiographers could
not help lessen the duties of radiologists or nurses. Since
this study was conducted in urban area, therefore,
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number of patients per year was quite high. Radiologists
and nurses have very high workload. Hence,
radiographers’ help in performing venipuncture and
contrast media injection is needed. Indirectly,
radiographers could help the radiologists/doctors to
improve the departmental workflow.
A total of 64.5% were in favor that venipuncture by
radiographers could improve departmental work flow.
Toh et al.9 supported this result as 88.9% of their
respondents agreed that it could improve departmental
workflow. One of the respondents commented that a
smooth workflow was very important in order to gain
patients’ satisfaction. A total of 54.6% believe that
medical officers and nurses could save their time as
allowing radiographers to perform venipuncture.
According to Munro,12 service delivery to patients
would be more brief if radiographers were allowed to
perform venipuncture, and therefore increasing job
satisfaction. Besides that, a respondent remarked that
radiographers needed to know the method of
venipuncture because it helped in reducing patient
waiting time and improving patients’ satisfaction. This
proveed that not only the time for doctors and nurses
could be saved but also the patients’. Interestingly, Toh
et al.,9 found that radiographers’ time would also be
saved as they no longer had to count on doctors and
nurses to perform the injection. This result is also
supported by Munro et al.12 who found that 93% of their
respondents assumed the benefit of venipuncture would
quicker the service delivery to patients.
Half of respondents assured that venipuncture by
radiographers could not negatively affect the normal
management and work flow. Besides that, half of
respondents were certain that venipuncture by
radiographer enables the radiologists or nurses to
perform other duties.
About half of respondents in this study agreed that
venipuncture should be a part of radiographers’ normal
duty and also thought that it might develop job
satisfaction. This study was in agreement with Toh et al.9
where a majority of their respondents agreed that
injection should be a part of routine duties of
radiographers and it would improve departmental
workflow. A respondent of this study claimed that, job
satisfaction would increase as the sense of responsibility
and independence was increase. The respondents are
very keen to perform venipunctural procedure because it
could intensify their skill and knowledge. They thought
that this is an opportunity for them to enhance their
capability, ability and take it as a positive challenge.
Since the radiographers are only allowed to handle
radiographic modalities where most hospitals use
automatic exposure control, the radiographers are seen
as too dependable on radiologists and nurses, and lack of
side skills. Thus, introducing performance of
venipuncture by radiographers would upgrade them in
terms of width and depth of skills and knowledge.
More than half respondents in the present study
denied that venipuncture by radiographers will waste

their time to perform other imaging duties. They also
object that venipuncture may put unnecessary pressure
due to the added responsibilities. This result was
supported by a previous study in which the venipuncture
was thought could save patients’ waiting time for the
nurse or doctors to come to perform the injection.9 A
respondent suggested that radiographers also need to
know how to do the injection because it helps in
reducing patient waiting time. A previous study claimed
that it is multi-skilling for radiographers, thus they can
save their waiting time, along with patients’, in case of
unavailability of doctors or nurses.9
Chi-square analysis showed that there is no
significant difference between education background
and the willingness of radiographers to perform
venipuncture. The descriptive analysis showed that
diploma holders were keen to perform venipuncture
injection compared to the bachelor holder. There are
many possibilities of why diploma holders are reacting
positively. One of the reasons is might be due to big gap
of number of participants between bachelor and diploma
holders, which were 18.2% and 81.8% respectively. This
is because based on our data showed that majority of
Malaysian radiographers enter the clinical field with a
diploma qualification.
LIMITATIONS AND RECOMMENDATIONS

This study was conducted in private hospitals only.
Private hospitals have less number of patients and
healthcare givers in radiology departments as compared
to the government hospitals. Therefore, in terms of the
number of patients coming to the department daily,
private sector is outnumbered by those of government
hospitals. A further study would be better to
investigating both private and government sector
hospitals for comparison analysis.
The College of Radiographers of the UK is providing
a certificate of competence in administering intravenous
injection.7 Training courses for radiographers on the IV
injection are necessary and it must come with drug
administration for reaction treatment.12 This study also
found that more than half of respondents are willing to
perform intravenous injection only if a training is given
and also concerned about the medico-legal. Therefore,
planning for certificate training is highly recommended.
By providing certified training, radiographers would
understand their and the patients’ right better.
CONCLUSION

As a conclusion, majority of respondents are willing
to perform intravenous injection as they believed it
would give an edge over the lack. The benefits including
improve their skills and knowledge, job satisfaction and
professional development. Besides that, the most
significant effect that can be seen later is departmental
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workflow would be more effective as the patients will no
longer have to wait for doctors or nurses whenever they
are not available to perform the injection. However, the
issues of patients’ right need to be considered. Since
radiographers were not exposed to the intravenous
injection previously, a short course training related to the
intravenous injection as well as medico-legal issues is
needed.
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The Objective Structured Clinical Exam (OSCE):
Evaluating Nursing Student’s Experience
Nurul Fariza Mohd Mustafa, MON, BON, SRN, Asma Helwani, BON, SRN
and Hamidah Hassan, PHD, MSN, RN
ABSTRACT
This study evaluates the clinical competences and decision making of students before they enter
the clinical setting. Objective structured clinical examination (OSCE) becomes an integral
evaluation method in nursing fields. Because the OSCE is a new experience for most students, it
is important as educators, that we explore this assessment from the perspective of the student. A
descriptive design was utilized for collecting the data that are necessary to answer the research
question. The sample consisted of 60 students who finished the 1styear theoretical and clinical
teaching course of Basic Nursing and were evaluated by OSCE. Data were collected through
semi-structured interviews with students. Analysis revealed three main themes: quality of
instruction and organization of objective structured clinical examination, perception about the
formal of OSCE, and Evaluation of quality of OSCE performance the students appreciate the
format of OSCE. The study highlighted that there was a need for students’ orientation period
about OSCE to be planned in a form of a written check list of what would be expected of them
and training sessions on OSCE procedure, and to relieve their emotional stress during
implementation of OSCE. The implementation of OSCE at the School of Nursing, was a useful
experience for students, and was considered valuable and worthy for further enhancement. KPJ
Medical Journal 2018; 7:84–87
Keywords: Objective structured clinical examination, nursing students, clinical setting,
perception, decision making

INTRODUCTION

Objective structured clinical examination (OSCE). Is
a multi-system examination using real or simulated
patients to evaluate clinical skills, attitudes and cognitive
skills. It demonstrated reliability and validity for
assessing clinical performance.1,2
Many study outcomes concluded that the OSCE was
recommended as a beneficial and effective tool for
evaluating nursing students’ clinical performance.3 The
traditional tool for assessing medical students has
basically consisted of a written exam (essay type,
multiple choice, and short-answer type questions),
bedsides viva and clinical case presentation. These are
based in the Miller’s pyramid of competency “knows”
and “knows how” to “shows how”. However, this
method has exhibited a lot of criticism over the years
because of their inability to evaluate the top level of the
pyramid of competency. OSCEs have been modified in
numerous ways since their inception until reaching
reliability, manner.4,5 The OSCE in addition to it is the
property of summative assessment is also used in
formative assessment. Beckham, (2013) in their study
and concludes OSCEs can identify students who are
weak in performing clinical skills early on in their
program. With a raised awareness of this, and the help of
tutors, mentors and lecturers, students can be directed to

extra sessions, resources and assistance in practice.5
Byrne and Smyth (2008) agree that OSCE as an
approach to students’ assessment in which aspects of
clinical competence are evaluated in a comprehensive,
consistent and structured manner, with close attention to
the objectivity of the process.6
Students go around the complete circuit of stations,
and keep on doing the tasks of each of the placard. All
students move from one station to another in the same
sequence. The stations are categorized as; procedure
station or question station. Procedure stations are
observed by the examiner while question stations are
unobserved (only a written answer is desired).4 All
students are assessed using exactly the same stations
with the same marking scheme to make the assessment
of clinical skills more objective rather than
subjective.7,8,9
Procedure station and a question station can also be
used together. In the original description of OSCE by
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Harden, every Procedure station was followed by a
question station. They have two advantages: (a) different
domains of learning can be assessed by them; and (b) the
effect of cueing is minimized. OSCE students are more
stressed than the traditional method. Most of the
students considered time limitation is one of the
important factors in producing stress in OSCE method.10
Objective structured clinical examinations (OSCEs) are
an effective assessment strategy for assessing clinical
skills and for highlighting curriculum problem areas.
This paper presents nurse students experiences and
perspectives of clinical competence using an OSCE and
addresses the challenges associated with the assessment.
It is anticipated that the findings will produce strong
evidence for utilizing OSCEs as an assessment strategy
in an undergraduate nursing program and provide
theoretical guidance for nurse educators interested in
implementing OSCE.11
Aim of the Study

The aim of the study was to assess the year one
nursing student’s perception about the objective
structured clinical examination (OSCE) in the basic
nursing sciences.
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The questionnaire used in the current study consists
of three main sections:
 Section one assesses nursing students’ evaluation
of the OSCE attributes, Students were asked to
rate their responses on a three point scale ranging;
‘disagree’, ‘neutral’ and ‘agree’.
 Section two looks at nursing students’ evaluation
of the format of OSCE.
 Section three investigates nursing students’
evaluation of the OSCE performance.
An ethical approval was obtained, and all students
were informed that their participation was voluntary, and
that not taking part in this study would not affect them in
any way and written consent was obtained from the
students.
Data Analysis

Data were analysed using the Statistical Package for
Social Science (SPSS version 20). The obtained data
were coded, analysed and tabulated. Descriptive
analysis was performed in this study, including
frequencies and percentage.
Results

Research Questions

What are the perceptive views of the nursing students
about the organization, format and quality of the OSCE?
Methods

This study was carried out by School of nursing in the
first year undergraduate nursing students. A convenient
sample of 60 of undergraduate nursing students was
involved in this study.

The results obtained from the 60 first year nursing
students are presented in Tables 1, 2, and 3. The response
rate of the students was 100%.
Table (1): Represents nursing students’ evaluation of
OSCE quality and organization. The results of the
questionnaire revealed that the majority of students
provided positive feedback about the OSCE quality and
organization. They agreed that the OSCE was fair
(70%), Most students felt that OSCE stations were well
structured and sequenced ((75.0 %), still a considerable
percentage of students felt that the exam was very
stressful (70.0%) and highlighted more objectivity
(90.0%).

Table1 — Number and percent distribution of students according to their evaluation of the quality of OSCE
attributes
Variable

Agree

Neutral

Disagree

Frequency

Percent

Frequency

Percent

Frequency

Percent

The OSCE was fair

42

70%

9

15%

9

15%

The exam was well structured

45

75%

11

18.3%

4

6.7%

In OSCEC exam all the student did the
same procedure

54

90%

4

6.7%

2

3.3%

OSCEC was very stress full

42

70%

12

20%

6

10%

Total

60

100%

60

100%

60

100%
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Table 2 — Number and percent distribution of students according to their OSCE format
Variable

Agree
Frequency

Neutral

Disagree

Percent

Frequency

Percent

Frequency

Percent

The time of each station is adequate

36

60%

8

13.3%

16

26.7%

The number of OSCEC station is sufficient

52

86.7%

4

6.7%

4

6.7%

The revision done before the examination
about different types of clinical procedure

21

35%

5

8.3%

34

56.7%

The OSCEC exam covers the whole course

35

58.3%

7

11.7%

18

30%

Are you thinking the OSCE is providing
the measure of clinical essential skill

42

70%

9

15%

9

15%

Total

60

100%

60

100%

60

100%

Table3 — Number and percent distribution of students according to their evaluation of quality of OSCE
performance
Variable

Agree

Neutral

Disagree

Frequency

Percent

Frequency

Percent

Frequency

Percent

Instruction were clear

49

81.7%

4

6.7%

7

11.7%

Sequence of station logical

38

63.3%

5

8.3%

17

28.3%

Station reflect those taught

55

91.7%

1

1.7%

4

6.7%

Exam provided opportunities to learn

49

81.7%

3

5%

8

13.3%

Total

60

100%

60

100%

60

100%

Table (2): Points out to nursing students’ evaluation
of the quality of OSCE performance. The majority of
students reported that they were reported hat time of
each station and number is adequate (60.0% - 86.6%)
respectively. More than half they reported that no
revision was done before the examination. More than
two third reported that OSCE provide the essential skills
procedure.
Table (3): OSCE provided them with more learning
opportunities Performance (81.7%) and reflected those
which were taught. Most students (63.3%) reported that
the stations were organized in sequence and logical way.
More than 89% of students in both groups agreed that
the instructions on the exam were clear and give them
the opportunity to learn (81.7%).
Discussion

Feedback from nursing students suggests that OSCE
is an objective tool for evaluating clinical skills.
Students perceived OSCE scores as a true measure for
the essential clinical skills being evaluated,
standardized, and not affected by the student’s
personality or social relations.12 Most students provided
positive feedback about the quality of OSCE
performance in terms of the clarity of the instructions on
the exam, the sequence of OSCE stations, the reflection
of the tasks taught and the time at each station. These
results are supported by Pierre et al (2004) findings.13
However, the OSCE was perceived as a stressful

experience and intimidating by a considerable
percentage of students. This perception could be due to
the fact that this was the first time that students exposed
to this type of assessment. Hence, it was a new
experience for the first level of nursing students which
made them feel anxious about it. In future it would be
preferable to use the OSCE in the midterm exam as a
preparation stage for students before the final OSCE.
Findings are similar to the research work reported by
Brosnan14 who mentioned that more than half of the
students (52.7%) agreed that the OSCE was more
stressful than a written formal examination. These
findings are also consistent that the students still graded
this method of assessment as stressful. Stressful
experience with OSCE was also reported in other
studies. Similarly, other studies related students’ stress
and anxiety to the new experience of going through the
OSCE.15 The results indicated that nearly half of the
students considered the organization of the OSCE is
very good which is inconsistent with Troncon who
mentioned that nearly half of the students (48%)
criticized the organizational aspects of OSCE.16
However, the high response rate for students, and
their positive feedback about OSCE as an evaluation tool
for their clinical performance have been pointed. The
Buckingham reported that the main advantage of the
OSCE is providing greater objectivity for assessment
particularly for junior students. Concerning the
disadvantages of OSCE, the present study indicated that
required careful planning was the highest in proportion
(63.3%). While OSCEs are an effective method of
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assessing clinical competence, they are costly to execute
in terms of manpower, resources and time elements and
require careful planning to be successful which is
similar to the present study.17
Recommendations

1) Students’ orientation period about OSCE should
be contrived in a shape of a written description of
what would be required of them and what they
could expect, and training sessions on OSCE
procedure. This is really important for
familiarizing students with OSCE, reducing their
stress and anxiousness, and improving their
experience.
2) While this study investigated nursing students’
feedback about the OSCE, future research could
consider to staff members’ experience with the
implementation of OSCE.
3) A larger study is needed to establish the
effectiveness of the OSCE within nurse education
programs. An exploration of how successful
students transfer into clinical practice and to
explore the validity and reliability of the OSCE.
Conclusion

The OSCE appears to be a useful and acceptable
method for evaluating nursing students’ clinical
performance because of various positive specifications
such as, objectivity and fairness. The implementation of
OSCE at School of Nursing in private University
college, was a useful experience for students, and was
regarded a valuable and worthy for further growth and
enhancement. Stress could be reduced by familiarizing
the students with the conditions and limitations of the
OSCE through practice need repented exposure.
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ABSTRACT
Adolescent student’s education is the kind of investment for an innovative nation. They have a
higher perceived stress level and altered coping behavior. Thus measures need to be taken for
proper assessment and good referral system to modify the adolescents coping. A study was
conducted to assess the level of stress and coping among Second Year, Pre University College
(PUC) students in selected PU colleges, Bangalore. The main aim was to assess the level of
academic stress and coping behavior among second year PUC students. Descriptive design with
descriptive survey approach was used in this Study. 100 second year PUC students were
selected as sample by using simple random sampling technique. Data were collected by using
perceived stress scale and coping scale and by structured self administered tool. Collected data
were analyzed by using descriptive and inferential statistics. The overall stress level of second
year Pre University students age group between 16-19 years participated in this study, among
them 58% of them had moderate stress level and 42% of them had mild stress levels, and 54% of
them had average coping and 46% of them had good coping. Most of the students had more
stress in the aspect of examination results 62.7%, followed by 56.6% in the aspect of study over
load, and there was significant negative association between the stress and coping among
second year PUC students. There was significant association between the stress and birth
ordinal position (χ2 8.33*); Class obtained in the last year (χ2 12.94*); Rank in the class during the
academic year (χ2 8.26*); number of siblings (χ2 7.53*); father’s education (χ2 12.20*); mother’s
education (χ2 17.53*) at 0.05 level. Rest of the demographic variables had no significance with
stress and there is significant association between the coping levels of second year PUC
students and mother’s education (χ2 18.94*) at 0.05 level. Rest of the demographic variables had
statistically no significance with coping. The correlation coefficient value of -0.466 shows that
there is a negative relationship between academic stress and coping of II yr PUC students.
This means, if stress increases, coping decreases and vice-versa. KPJ Medical Journal 2018;
7:88–91
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BACKGROUND OF THE STUDY

“She is perpetually surrounded by books, spending
hours on the phone and in her night clothes, looks
harried and doesn’t step out of the house. Her smile has
vanished, she actually eats whatever is placed before her
without a whimper; she says no to shopping and eating
out and looks preoccupied all the time. The music
system lies unattended and when she watches T.V., her
face bears a guilty look. I can’t imagine that this is my
daughter.” – A twelfth grader, she is going to face her
board exams and entrance exams for admission to
professional colleges.1
Adolescence is a very critical and crucial stage of
development. It involves a period which extends over a
significant period of person’s life. Adolescence may be
defined as the period within the life span when most of a
person’s biological, cognitive, psychological and social
characteristics are changing from what is typically
considered child like to what is considered adult like.
It is described as upsetting, full of turmoil, intense,
troubling or difficult. It is a time of powerful, unstable
emotions passionate and political idealism.2

An adolescent tends to become vulnerable during
periods of biological, social and psychological
transitions. The transition from middle to high school
represents for many students a stressful move as
academic standards are more rigorous, atmosphere often
more impersonal and demanding and at the same time
there is tremendous parental and peer pressure to excel.
Close emotional ties to parents are challenged as
adolescents begin to exercise their independence and
individuality. Parental expectations are largely
incongruent with their children’s ability which leads to
academic stress. Adolescents are constantly under the
stress of studies and examinations. Main sources of
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stress reported by high school students were related to
school.3
In the year 2006, a total of 5,857 students or 16
students a day committed suicide across India due to
exam stress. And these are just the official figures. A
teenager from Chandigarh attempted suicide inside the
examination centre but was taken to hospital just in time.
Bangalore has witnessed a series of attempted suicides
by students denied a hall ticket for a board examination
owing to poor attendance. Some students have
discovered other mechanisms to deal with the pressure,
like running away from home or simply refusing to
appear for exams. Scores of youngsters seek counseling
before and after the exam season and have to be put on
medication. They often feel stressed by being asked to
do too much in too little a time. Over scheduling a
student’s life can put them under stress. Parents may
want him to learn music, painting, or to be outstanding
in a particular sport. So many things are packed into
their schedule, and unmindful of the children’s choices
and capabilities that it puts a lot of mental pressure on
them in an effort to fulfill their parents’ wishes.4
The results show significant variations in stress in
relation to gender indicating that males and females
differ in their experiencing of stress. The majority of the
adolescents experience stress because of the
miscellaneous and rapid changes taking place
physically, psychologically, socially and even
economically for some. The high expectation of parents
and teachers to achieve targets and get admission in
good professional colleges adds up to the already
existing stress. Along with these stressors, adolescent
girls have added responsibilities in household chores of
cooking and cleaning which consume a lot of their time.
Moreover, during times of emergency, family disputes or
illness in the family, girls are expected to render help in
nursing the sick which increases their stress. Therefore,
girls due to their stereotypical, multiple roles experience
more stress, thus proving the hypothesis that adolescent
girls would be high on academic stress as compared to
boys. The results of the study were also supported by
research findings by that significant gender differences
exist among adolescent boys and girls in experiencing
academic stress and girls experienced greater academic
stress than boys. However, the interaction effect was
non-significant.5
Gender specific differences in the perceived
antecedents of academic stress was assessed by a
researcher. The academic pressure scale for adolescents
was administered to 112 girls and 160 boys of high
school. This study provides strong evidence that girls
and boys of high school age differently experience the
antecedents of Academic stress and that adolescent’s
girls experience greater academic stress than boys.6
In another study, relationships of gender, the college
environment, and friend and family social support with
academic stress of 533 first-year undergraduates were
examined. Female students reported higher levels of
family support, mattering to friends, mattering to their
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college, and academic stress. Regardless of gender,
college friend social support was the most powerful
predictor of mattering; mattering to the college was the
most powerful predictor of academic stress levels.
Research-informed implications for reducing first year
student’s academic stress and enforcing their social
support and experiences of mattering are discussed.7
The developmental and cross-situational differences
in strategies adolescents use to cope with family, school,
and peer stressors was investigated. They also examined
the relation between adolescent’s use of coping
strategies and two indices of adjustment (self
perceptions of their adjustment as a result of coping with
the specific stressor and state anxiety). Adolescents used
more avoidance than approach coping strategies for
family stressors, and more approach than avoidance
strategies for school and peer stressors. Across stressors,
approach coping predicted more favorable outcomes and
avoidance coping predicted less favorable outcomes.
Coping strategies in response to specific stressors were
more strongly predictive of stressor specific adjustment
than state anxiety, suggesting the need to include both
stressor specific and global measures of adjustment in
assessing the relation between coping and adjustment.8
Given the above background, we chose the study
population which was loaded more with academic
stress, since this is the turning point to choose the
professional course for future life.
METHODOLOY
Research Objectives

1. To assess the level of academic stress in second
year PUC students.
2. To assess the level of coping behavior among
second year PUC students.
3. To correlate the level of academic stress and
coping behaviors.
4. To find out the association between the level of
academic stress and selected socio demographic
variables.
5. To find out the association between the level of
coping behaviors and selected socio demographic
variables.
Research Design

We adopted a descriptive survey approach to assess
the adolescents’ academic stress and coping behaviors to
find out the correlation between both variables. The
research design selected for this study was descriptive
design. Academic stress and coping behavior were study
variables. Demographic variables such as age, gender,
ordinal position, religion, type of family, number of
siblings, family income, class obtained in the last
academic year, rank in the class, father’s education &
occupation and mother’s education were occupation are
the extraneous variables.
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Sample

The population consisted of students were studying in
second year PU College, Bangalore and who are
fulfilling the inclusion criteria are the sample
participated in this study. The respondents consisted of
100 second year PUC students chosen by random
sampling method.
Data Collection

Data was collected by three components of tools. The
components were Socio Demographic, Self-Administer
Questionnaire to assess the academic stress level and
Self Administer Questionnaire to assess the coping
behaviors. The reliability score of academic Stress Scale
was obtained by using reliability co-efficient by using
split half method (r = 0.8724) and the validity
co-efficient was 0.9340. Thus, the tools were found to be
highly reliable and practicable for main study. The
reliability score of Coping Scale was obtained by using
reliability co-efficient by split half method (r = 0.9048)
and the validity co-efficient was 0.9512. Thus, the tool
was found to be highly reliable and practicable for main
study.
Data Analysis

Descriptive statistics were used to explain the
demographic variables and to compute the level of stress
and coping. The correlation coefficient was used to find
out the correlation between the level of stress and
coping. Inferential statistics include Chi-square test was
used to find out the association between selected
demographic variables with the level of stress and
coping among second year PUC students.

levels. None of the respondents had severe stress.
Following that students had more stress in the aspect of
examination results (62.7%), then in exam preparation
(52.4%), followed by in the aspect of study over load
(56.6%), and stress in aspect of class room (55.1%).
The second objective was to assess Coping behaviors
of second year PUC students; Among the 100 second
year PUC students, 54% of them had average coping
behavior and 46% of them had good coping behavior.
None of them had poor coping.
The third objective was to correlate the level of stress
and coping among second year PUC students; the
overall coping behaviors of second year PUC students’
reveals that the mean of respondents on academic stress
is 90.28 with standard deviation of 8.1 whereas the mean
of respondents on coping is 69.76 with standard
deviation of 12.4. The correlation coefficient value of
-0.466 shows that there is a negative relationship
between academic stress and coping of second year PUC
students. This indicating that there is a negative
relationship between stress and coping of second year
PUC students.
The fourth objective was to associate stress and
selected demographic variables; association between
stress and selected demographic variables by using Chisquare value indicates that there is significant
association between the stress and birth ordinal position
(χ2 8.33*); class obtained in the last year (χ2 12.94*);
rank in the class during the academic year (χ2 8.26*);
number of siblings (χ27.53*); father’s education (χ2
12.20*); mother’s education (χ2 17.53*) at 0.05 level.
The fifth objective was to associate coping behaviors
and selected demographic variables; association
between coping behaviors and selected demographic
variables by using Chi-square value indicates that there
is significant association between the coping behaviors
of second year PUC students and mother’s education (χ2
18.94*) at 0.05 level.

RESULTS

The major findings of the study as follows, 100 of
second year Pre University students age group between
16-19 years participated in this study, among them 58%
of them had moderate stress level and 42% of them had
mild stress levels, and 54% of them had average coping
behavior and 46% of them had good coping behavior.
Following that students had more stress in the aspect of
examination results (62.7%), then in exam preparation
(52.4%), followed by in the aspect of study over load
(56.6%), and stress in aspect of class room (55.1%). The
correlation coefficient value of -0.466 shows that there is
a negative relationship between academic stress and
coping of second year PUC students. This means, if
stress increases, coping decreases and vice-versa.
The first objective was to assess stress level of second
year PUC students; the overall academic stress level of
second year PUC students reveals that 58% of them had
moderate stress level and 42% of them had mild stress

Ethical clearance

Ethical clearance was officially obtained from the
institutional review board of East West College,
Bangalore.
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ABSTRACT
Evidence-based practice (EBP) has become important in order to deliver the best service to
patients. A cross sectional study was conducted to assess the level of knowledge, attitudes and
practices on EBP among 118 radiographers in nine private and government hospitals around the
Klang valley. A total of 33.9% were from private and 66.1% were from government hospitals.
There was no difference on EBP between radiographers in private and government settings. Both
radiographers in private and government hospitals showed interest in research and EBP.
However, they were faced with limited knowledge and skills in conducting research. A training
and awareness campaign regarding research and EBP is needed in order to provide knowledge
and skills as well as to encourage them to practice EBP in their daily work. KPJ Medical Journal
2018; 7:92–98
Keywords:	Evidence-based practice, radiographers, private, government

INTRODUCTION

Evidence-based practice (EBP) is a system where the
practitioners practicing it needs to give full commitment
in order to achieve high quality patient care but they
need knowledge to apply EBP in their daily routine. The
main reason for using research tools are for advancing
knowledge, promoting progress and enabling
practitioners to relate, accomplish purpose and resolve
conflict.1 In EBP explicit criteria are used to make an
objective critical assessment with the aim to provide
practitioners with the rules and tools to evaluate and
apply new practices and or techniques.2
In EBP the practitioner needs to identify any benefit
or possible risk in order to come out with valuable
decision making. EBM is to estimate the risk of benefit
and harm derived from high quality research on
population samples to help practitioners in the
diagnosis, investigation or management of individual
patients.3 For instance, evaluation of the performance of
imaging modalities must be based on the technicians’
knowledge of technologies used for image generation
and post-processing.4
Awareness of EBP is needed to express good attitude
towards excellent patient care. Healthcare professionals
show a growing awareness of the association between
quality care and EBP.5,6 Practitioners have to give their
full commitment, as this requires time, skills, support,
resources, interest and prioritization.7 A positive attitude

towards EBP is a vital requirement for successful
implementation of EBP into real-world settings.7
An attitude based on assumption and the ability to
integrate the application of data in practice is important
in EBP. Lack of time and the feeling of lack of authority
to change practices are commonly found as the barrier to
practice EBP.8,9,10
Training on EBP must be highlighted among
healthcare providers. With the availability of advances in
medical care and associated rising healthcare costs EBP
has been embraced by governments around the world.11
Between the researchers and clinicians, they have to
work together to provide efficient and effective
healthcare and this must carried over into medical and
health training institutions.11
This study was conducted to assess the level of
knowledge, attitudes and practices of EBP among
radiographers in private hospitals (PH) and government
hospital (GH).
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METHODOLOGY

By using cross-sectional design, this study was
conducted at the Medical Imaging departments in six
private hospitals and three public hospitals for duration
of one year. A purposive sampling method was applied
in Sungai Buloh Hospital, Selayang Hospital, Tengku
Ampuan Rahimah Hospital, KPJ Ampang Puteri
Specialist Hospital, KPJ Tawakkal Specialist Hospital,
KPJ Damansara Specialist Hospital, KPJ Klang
Specialist Hospital, KPJ Sentosa KL, KPJ Selangor
Specialist Hospital and KPJ Kajang Specialist Hospital.
The total study sample in these nine hospitals was 170.
Based on Krejcie and Morgan Table,12 the minimum
sample required was 118. In each hospital a permanent
radiographer with at least one-year experience was
chosen to supervise this study.
The subjects had to answer a questionnaire
comprising of two sections completely once they agreed
to participate. Section A was mainly related to
demographic data and Section B to knowledge, attitude
and practice of EBP. The questionnaire was tested for its
reliability by Cronbach’s Alpha and was found to be
reliable (α = 0.765).
The data was analyzed using SPSS 21.0. Descriptive
statistics were used to determine the knowledge,
attitudes and practices on EBP among radiographers
while the Mann-Whitney U test was applied to compare
the knowledge, attitudes and practices of EBP between
PH and GH radiographers.
In addition, Bloom’s scoring method as shown in
Table 1 was applied in order to summarize the
knowledge, attitudes and practices on EBP.
Table 1 — Bloom’s scoring method
Scoring (%)

Knowledge

Attitudes

Practices

81-100

High

Positive

Good

60-80

Moderate

Neutral

Fair

0-59

Low

Negative

Poor

department. A majority of the respondents (63%) had
one to five years working experience and 25% had six to
10 years working experience. A sizeable 43% had
attended literature appraisal skills workshop and 58%
had personally been involved in conducting research.
However, only 35% were familiar with the term
“evidence-based practice” while the others were not.
For GH, 45% were male and 54% were female. A
majority of them were diploma holders and only 11%
were degree holders. Twelve percent of participants
were senior radiographers who had worked for more
than 10 years while the others had been working for one
to five years (67%) and six to ten years (20%). Sixty
percent (60%) had attended a literature appraisal skills
workshop. Only 37% of the participants were familiar
with the term “Evidence-based Practice” while the rest
were not.
Table 2 — Demographic data
Category

n (%)

PH
No (%)

GH
No (%)

118

40

78

Male

53 (45)

18 (45)

35 (45)

Female

63 (53)

21 (53)

42 (54)

2 (2)

1 (2)

1 (1)

118

40

78

Diploma

104 (88)

35 (88)

69 (89)

Degree

12 (10)

4 (10)

8 (10)

2 (2)

1 (2)

1 (1)

118

40

78

<5 years

77 (65)

25 (63)

52 (67)

6-10 years

26 (22)

10 (25)

16 (21)

>10 years

13 (11)

4 (10)

9 (12)

2 (2)

1 (2)

1 (1)

118

40

78

Yes

69 (58)

22 (55)

47 (60)

No

47 (40)

17 (43)

30 (39)

2 (2)

1 (2)

1 (1)

118

40

78

Yes

66 (56)

23 (58)

43 (55)

No

50 (42)

16 (40)

34 (44)

Missing data

2 (2)

1 (2)

1 (1)

Familiar EBP term

118

40

78

Yes

43 (36)

12 (30)

31 (40)

No

73 (62)

26 (65)

47 (60)

2 (2)

2 (5)

0

Gender

Missing data
Education

Missing data
Working experience

Missing data
Attending workshop

Missing data

RESULTS
Demographic Data

Demographic data of respondents are shown in Table
2. Out of 118 respondents 40 were from PH and 78 were
from GH. Based on the responses from PH, 52% were
female and 45% were male. They had different academic
backgrounds; 88% were diploma holders and the
remaining being degree holders. A total of 10% from the
total sample had more than 10 years working experience
playing the role of senior radiographers in the
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Experience in
conducting research

Missing data

94

Noor Hidayah et al.

Knowledge of EBP

Referring to PH, respondents generally had
knowledge of EBP. A majority of respondents answered
this questionnaire positively and 57.5% claimed that
they had research skills, as they were able to translate
information and generate search terms. They were able
to convert information needs into clearly answerable
questions (77.5%), critically analyze evidence against
the standards (62.5%) and apply information to
individual cases (65%). For assessing the general worth
of an article, 33% answered they disagreed to slightly
disagreed (Table 3).
Referring to GH, participants 60.2% agreed having
research skills was needed. A total of 67.5% and 66.2%
claimed that they had the ability to identify the gap in
knowledge. They were able to convert information into
clearly answerable question (76.6%), able to apply
information to individual cases (62.8%) and able to
assess the general worth of articles (67.9%). In contrast
with PH, in GH data only 42.9% were able to critically
analyze evidence against set standards. Generally, it is

important to know gaps or limitation in knowledge so
that the radiographer is able to eliminate confident level
that may mask a lack of awareness of limitations.
Attitude on EBP

On beliefs about EBP and EBM, about 35% of
respondents agreed that original research is confusing
but half of the total sample of respondents agreed that
EBM is essential in their practice. More than half of
them (53%) felt that they need more training in EBM as
well as on systematic review. Only 5% of respondents
thought that EBM has little impact on an individual’s
practice (Table 4).
In GH, 59.7% of radiographers disagreed original
research was confusing and 66.7% said that EBM was
essential in their practice. However, 71.8% still felt that
they needed more training in EBM. Generally, 83.3%
agreed that systematic review was an important factor in
EBM and GH radiographers (77.9%) agreed that an
individual should be involved in some aspects of
radiography related research.

Table 3 — Knowledge on EBP among radiographers
Question Knowledge

Total data, N (exclude
missing data)
PH

GH

Disagree n (%)
PH

GH

Agree n (%)
PH

GH

Research Skills

40

78

17(42.5)

31(39.7)

23(57.5)

47(60.2)

I can identify gap in my knowledge

40

77

11(27.5)

26(33.8)

27(67.5)

51(66.2)

I am able to convert information into clearly
answerable question

40

77

9(22.5)

18(23.4)

31(77.5)

59(76.6)

I am able to critically analyse evidence against set
standards (ie: quality scoring)

40

77

15(37.5)

44(57.1)

25(62.5)

33(42.9)

I am able to apply information to individual cases (ie:
integrate research evidence with personal
preferences, values, concerns, expectations)

40

78

14(35)

29(37.2)

26(65)

49(62.8)

I am able to assess general worth article

40

78

13(32.5)

25(32.1)

27(67.5)

53(67.9)

Table 4 — Attitude on EBP among radiographers
Question Knowledge

Total data, N (exclude
missing data)

Disagree n (%)

Agree n (%)

PH

GH

PH

GH

PH

GH

I think that original research is confusing

39

77

21(53.8)

46(59.7)

18(45)

31(40.3)

EBM is essential in my practice

40

78

15(37.5)

26(33.3)

25(62.5)

52(66.7)

I feel I need more training in EBM

40

78

9(22.5)

22(28.2)

31(77.5)

56(71.8)

Systematic reviews are key to informing EBM

40

78

6(15)

13(16.7)

34(85)

65(83.3)

EBM has little impact on an individual’s practice

40

77

15(37.5)

35(45.5)

25(62.5)

42(54.5)

Clinical judgement is more important than EBM

40

78

16(40)

34(43.6)

24(60)

44(56.4)

Do you feel you as an individual should be involved in
some aspects of radiography related research?

40

77

5(12.5)

17(22.1)

35(87.5)

60(77.9)

Knowledge, Attitudes and Practices on Evidence-Based Practice

Practice of EBP
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information about EBM and use of EBP weekly was the
lowest percentage for both PH and GH radiographers.

Table 5 shows almost the majority of both PH and GH
radiographers claimed that they practiced EBP at least
once in three months for all statements. However, the
highest percentage of PH radiographers read relevant
literature to update knowledge once a month. Only 2.5%
of PH radiographers admitted they never practiced or
practiced only once in six months when questioned
about applying best available evidence findings to
improve knowledge. When it comes to the use of
evidence in their daily work, the result also shows that
only a few respondents in both PH (5.2%) and GH
(6.5%) stated that they never practiced EBP and it was
practiced once in 6 months 6.5% among PH and 2.6%
among GH. Unfortunately, very few radiographers from
both PH and GH made time to read research article
weekly. Regarding the statement to learn new

COMPARISON BETWEEN PH AND GH OF
KNOWLEDGE, ATTITUDES, AND PRACTICES
ON EBP
Overall, Table 6 demonstrates that both PH and GH
radiographers had moderate knowledge, neutral
attitudes and fair practices about EBP. Less than 5% of
respondents were in the low knowledge and negative
attitude group. Regrettably, regarding the practice
category, poor practice was shown for both PH and GH
radiographers.
When the Mann-Whitney U test was run, the result
showed that there were no significant different between
PH and GH radiographers in terms of knowledge,
attitudes and practices on EBP.

Table 5 — Practice on EBP among radiographers
Question Practices

Every Week
Never Practice Every 6 months Every 3 months Once a month
Total data
with statement, with statement, with statement, with statement, with statement,
(exclude
n (%)
n (%)
n (%)
n (%)
n (%)
missing data)
PH

GH

PH

GH

PH

GH

PH

GH

PH

GH

PH

GH

I intend to develop knowledge
about EBP

40

78

4
(10)

10
(12.8)

3
(7.5)

10
(12.8)

22
(55)

35
(44.9)

4
(10)

13
(16.7)

7
(17.5)

10
(12.8)

Skill in accessing, acquiring
and appraising evidence
relevant to area of my practice

40

78

3
(7.5)

7
(9)

4
(10)

6
(7.7)

12
(30)

29
(37.2)

11
(27.5)

20
(25.6)

10
(25)

16
(20.5)

Read relevant literature to
update knowledge

40

78

3
(7.5)

6
(7.7)

4
(10)

11
(14.1)

13
(32.5)

30
(34.5)

14
(35)

22
(28.2)

6
(15)

9
(11.5)

Apply best available evidence
finding to improve practice

40

78

1
(2.5)

3
(3.8)

1
(2.5)

4
(5.1)

15
(37.5)

33
(42.3)

11
(27.5)

19
(24.4)

12
(30)

19
(24.4)

Use of evidence in my daily
work

39

77

2
(5.1)

5
(6.5)

1
(2.6)

4
(5.2)

13
(32.5)

30
(39)

12
(30.7)

23
(29.9)

11
(28.2)

15
(19.2)

Learn new information about
evidence based medicine

40

78

7
(17.5)

13
(16.7)

7
(17.5)

14
(17.9)

13
(32.5)

30
(38.5)

9
(22.5)

15
(19.2)

4
(10)

6
(7.7)

I make time read research

40

78

8
(20)

14
(17.9)

10
(25)

19
(24.6)

11
(27.5)

24
(30.7)

9
(22.5)

16
(20.5)

2
(5)

5
(6.4)

Table 6 — Comparison PH and GH on EBP
Respondent in PH
N (%)

Respondent in GH
N (%)

P-Value

Knowledge
High Knowledge

12 (30%)

22 (28.21%)

25 (62.50%)

54 (69.23%)

2 (5%)

2 (2.56%)

Positive Attitude

4 (10%)

14 (17.95%)

Neutral Attitude

35 (87.50%)

61 (78.21%)

Negative Attitude

1 (2.50%)

3 (3.85%)

Moderate Knowledge
Low Knowledge

0.98

Attitude
0.05

Practice
Good Practice

3 (7.50%)

7 (8.97%)

Fair Practice

24 (60%)

50 (64.10%)

Poor Practice

13 (32.50%)

21 (26.92%)

0.47
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DISCUSSION
Knowledge of EBP

As shown in Table 6, radiographers had moderate
knowledge of EBP. By referring to the Table 3, more
than half radiographers thought that they were able to
apply information to individual cases. This is in line with
the findings of Lai et al.13 who compared doctors with
nurses and other allied health professionals to determine
if there was a correlation between the levels of
knowledge of EBP with working experience. If they had
more working experience, they were able to apply
information to individual cases. This is because patients
are varied and are not the same and what is studied in
literature might not be the exact replica in actual
practice. This statement supported Sardanelli et al.4 that
real patients could be totally different from those
described in the literature, especially due to the presence
of comorbidities, making the conclusions for clinical
trials not directly applicable. A study by Lavelle et al.14
showed that diagnostic test interpretation with clinical
information is crucial to ensure sensitivity, specificity,
confidence intervals and predictive values of the results.
As shown in Table 3, 60.2% of GH respondent
thought that they have research skills. However, more
than half GH respondents admitted that they were not
able to critically analyze evidence against set standards.
The respondents may not have clearly understood the
term “research” itself. A study done by Kyei et al.15
found that a majority of the respondents did not have the
knowledge and skills in EBP while 48.2% and 11% did
not understand the terms ‘meta-analysis and systematic
review’. In addition, Upton et al.16discovered that
technicians had less knowledge of EBP compared to
physicians while pharmacists were the most aware of
EBP.17 In Ebrahim’s18 study it was also found that
majority of the respondents (83%) were not familiar
with term EBP.
By comparing the means between PH and GH, this
study found that there was no significant difference
between them. By referring to Table 2, the percentages
of degree and diploma holders involved in this study
were the same. Conducting research is one of the
modules that a bachelor student with honors level need
to do.19 According KPJ Healthcare University College,20
the seventh program learning outcome is that student
should conduct a research under supervision by utilizing
information and communication technologies (ICT)
skills and embracing life-long learning attitude so they
have at least very basic knowledge on research and EBP.
Attitude of EBP

This study discovered that radiographers had a neutral
attitude towards EBP. Referring to Table 4, more than
half agreed to the importance of EBP in their practice.
GH radiographers were more aware compared to PH
radiographers. This might be due to the number of

severe cases in their practice. Government hospitals give
treatment to patients with various levels of severity.
Starting from patients coming to emergency
departments, getting their x-ray examinations, until
patients are stable and discharged. According to
Ministry of Health of Malaysia,21 the statistics for
patients admitted to government hospitals were
2,130,784 while private hospitals only 828,399. For
outpatient attendances, government hospital recorded
17,295,971 cases while private hospitals only 2,861,443
cases. A study by Kyei et al.15 found that the majority of
respondents agreed that EBP is necessary in the practice
of radiography. In addition, the study also noted that
literature is helpful to their respondents in practice and
decision-making to improve the quality of patient care.
This study showed that PH radiographers had better
attitudes on EBP compared to GH radiographers. More
than half of the respondents agreed that evidence-based
practices gave good impact on an individual’s practice as
well as evidence-based decision was more important
than clinical judgement. This proved that respondents
were aware that EBM was one of the sources of right
information besides the knowledge passed on by the
seniors, working experiences and usage of modern
technologies.
This study realized that although respondents were
interested in research they felt that research was
confusing. This was in line with a previous study in
which participants pointed out that they were not
confident in their knowledge and ability to perform
research activities.22 Respondents admitted that they
needed more training in evidence-based practice. A
study conducted by Tong et al.23 showed that
technologists who had received EBM training felt
confident about searching for high-quality scientific
research using MEDLINE and the Cochrane Library.
However, as stated in Table 6, there was no significant
difference between PH and GH radiographers as both
showed neutral attitudes on EBP. This showed that
individual’s attitude was not affected by working sector
or type of hospital practice. The factors that facilitate the
acquisition of evidence and its use in clinical work is
solely dependent on the individuals’ attitude such as a
willingness to spend their own time to search for the
evidence, and the availability of positive support from
colleagues, and the basic knowledge on how to search
for the evidence.24
Practice of EBP in Private Hospitals

As presented in the results, the practice of EBP
among radiographers was good. There was no
significant difference between PH and GH
radiographers.
As tabulated in Table 5, the lowest percentages for
radiographer to practice the EBP every week was related
to making time to read research papers and that a
majority of radiographers had very limited time to spend
on research. Heiwe et al.25 supported this finding when
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they also found that lack of time was one of the major
barriers perceived by healthcare practitioners. In
addition, Turner26 also found that the most frequently
mentioned barrier to a guideline development in all
settings was lack of time. However, lack of time is
subjective. It was reflected by the knowledge and skill
that the individual has to analyze the study. As
discovered by this study, the radiographers’ knowledge
of EBP was within the moderate group. According to
Browman,27 substantial time and skills are required to
undertake systematic reviews.
The majority of radiographers apply best available
evidence to improve their practice every week. Learning
new information about EBM and using evidence in daily
work with concept of “learn and use” were important
tools in practicing EBP. Stokke et al.28 said that belief in
EBP was significantly higher among those who had
learned about EBP and those who participated in EBP
workgroups.
By comparing the percentages of evidence based
practice between PH and GH radiographers, PH
radiographers showed more interest in practicing EBP.
This might be due to the fact that PH radiographers
multitask at work. They need to learn and know what is
the current best procedure and treatment to give to the
patients. This practice of multitasking may be because of
the smaller number of radiographers in the department.
As tabulated in Table 2, the number of radiographers in
six private hospitals was only 40 while number of
radiographers in three government hospitals was 78.
CONCLUSION

As a conclusion, radiographers have moderate
knowledge, attitude and practices of EBP. There is no
difference regarding EBP between PH and GH
radiographers. One of the barriers identified in this study
is time required. Both PH and GH show interest in
research and EBP. However, they have limited
knowledge and skill in conducting research. Therefore,
training of research and EBP is needed in order to
provide the relevant knowledge and skills. In addition,
since the attitude on EBP is only moderate, awareness
campaign may be needed to attract as well as to
encourage them to practice EBP in their daily work.
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C ASE R EPORT
Case Report: Headache As a Sole Presenting
Symptom in Nasopharyngeal Carcinoma:
The Potential Misdiagnosis
Danny Wong KC, MBcHB,¹ and Muhammad Hazim Mohd Yusof Senusi, MSurg²
ABSTRACT
Nasopharyngeal carcinoma (NPC) is the fourth most common malignancy in Malaysia. It has a
wide range of clinical symptoms that involves the neck, nose, ear, eye, head and cranial nerves. It
usually has subtle indolent symptoms that could be confusing for clinicians. The poor prognosis
of NPC is due to the advance stages and poor histological grade. In the young patients, the most
common variant of NPC is an undifferentiated carcinoma. Therefore the misdiagnosis could lead
to potentially fatal consequences. We present a case of a NPC in a young patient whose only
clinical symptom was a headache. KPJ Medical Journal 2018; 7:99–101
Keywords:	Nasopharyngeal carcinoma, headache, clinical presentation

Introduction

Nasopharyngeal carcinoma (NPC) is a common
malignancy in southern China and Southeast Asia. It has
a wide range of clinical symptoms that involves the
neck, nose, ear, eye, head and cranial nerves.1 It usually
presents in the advanced stages due to the delay in
seeking medical advice or due to the subtleness of its
symptoms. We present a case of a NPC in a young
patient whose only clinical symptom was a headache.
Case presentation

An 18-year-old male presented to the Otolaryngology
Head & Neck clinic with a two-month history of a
throbbing occipital headache that lasted for hours and
was described to be debilitating. He had no rhinitis
symptoms, otalgia, hearing loss, dysphagia or cranial
nerve palsies. There were no medical co-morbidities or
family history of NPC. Clinical examination revealed no
nasal obstruction on cold spatula test and no cervical
lymphadenopathy. Otoscopy was unremarkable.
Nasoendoscopy showed fullness in the midline of the
nasopharynx that was symmetrical and had a smooth
mucosal lining.
He was given maximum pain relief for a three weeks
to no avail. Finally a magnetic resonance imaging (MRI)
with contrast was performed and revealed a soft tissue
nasopharyngeal mass that measured 3.9 x 2.8 cm with
avid heterogenous enhancement and erosion of the
clivus. Laterally, there was involvement of the medial

pterygoid muscles with patchy enhancement of the
muscles. There was no erosion into the sphenoid sinuses
and no focal brain parenchymal enhancement was
seen. A positron emission tomography (PET) coupled
with a correlation non-contrast computed tomography
(CT) was performed which also confirmed a
Fluorodeoxyglucose (FDG) avid mass at the midline of
the nasopharynx infiltrating the clivus with no FDG avid
lymph nodes in the neck or chest found. (Figure 1 A, B)
A deep biopsy of bilateral fossa of Rosenmuller
(FOR) was performed under general anesthesia and a
NPC WHO type 3 was diagnosed. The patient was
started promptly on Cisplatin chemotherapy and a
course of radiotherapy.
The patient responded well with a quick resolution of
his headache. Repeat nasoendoscopy showed no fullness
of the FOR two months following completion of
treatment and a repeat CT scan showed no residual
disease.
1
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KPJ Healthcare University College, Nilai, Negeri Sembilan,
Malaysia
2
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Email: kpjselangor@kpjselangor.kpjhealth.com.my

100

Danny Wong et al.

Fig. 1. A. Sagittal PET-CT scan showing a FDG avid nasopharyngeal mass infiltrating the clivus. B. Coronal PET-CT
scan showing a FDG avid nasopharyngeal mass in midline with involvement of the medial pterygoid muscles. (printed
with consent)

Discussion

NPC is an epithelial cancer that most commonly
evolves from the pharyngeal recesses posterior medial to
the Eustachian tube opening.2 It has a strong relation
with the Epstein-Barr virus. It is predominantly an
uncommon malignancy and has a prevalence rate of
about 1/100 000 throughout the world.3 However, it is
endemic in certain well-defined populations with the
highest incidence found in the Cantonese region in the
southern city of Guangzhou, China where the frequency
of disease is approximately 100-fold higher then
European and North American population.2
In Malaysia NPC is the fourth most common
malignancy and has a high incidence among the native
Bidayuh people of Sarawak.4

Risk factors for developing an NPC are infectious
mononucleosis, nitrosamine rich food and genetic
factors. The younger patients between ages 16-20 yearsold tend to present with more advanced disease as
compared to the adults due to their ingnorance to
nonspecific symptoms such as headache in the early
stages of the disease.3
The most common presentations for an NPC are
unilateral/bilateral neck mass, epistaxis, unilateral nasal
obstruction, otalgia or unilateral tinnitus. Facial
dysaesthesia, headache, trismus, diplopia, dysphagia
and blindness are uncommon symptoms unless the
cancer has invaded the cranial nerves.1, 3
Although headache is a common associated symptom
with most patients presenting with NPC, it is uncommon
for it to be presented as the initial sole symptom.2 In a
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study from China in 2016, out of 219 patients who had
headaches associated with their NPC, only 10% of their
patients with NPC had headache as the initial sole
presenting symptom. They quoted the misdiagnosis rate
of these patients to be as high as 89%.5
In cases where NPC is suspected, the gold standard
clinical examination is a nasoendoscopy and
nasopharyngeal biopsy of the FOR for definitive
diagnosis.4 Majority of the patients that have been
misdiagnosed did not undergo nasoendoscopy.5 The
imaging of choice is a CT scan with contrast but an MRI
brain is also essential to facilitate early diagnosis.4, 5
The consequences of a misdiagnosis could be
forgiving, just as seen in our case where the patient only
had a prolonged headache with no cranial nerve or
intracranial sequelae. However, it could be as
unforgiving as the case in the study by Wu et al where a
patient ended up having an unnecessary craniotomy for
a metastatic NPC lesion in the brain.5 The benefits of an
early diagnosis of NPC (i.e. Stage I–II) are significant
with survival rates of up to 94%. When diagnosed at in
advanced stages (i.e. Stage III-IV), the survival rates are
well below 80%.4, 5 The poor prognosis of the disease is
principally due to an advanced stage. In the younger
patients, this is further amplified by the poorer
histological grade, as undifferentiated carcinoma (WHO
Type 3) is the most common variant in their age group.3, 6
The treatment for stage I disease is relatively
straightforward with definitive radiotherapy to the
nasopharynx and elective radiotherapy to treat the neck
prophylactically. The treatment for stage II disease is via
concurrent chemoradiotherapy. This treatment is similar
for stages III, IVA and IVB with options of Cisplatin,

Carboplatin, Fluoraouracil
chemotherapy.4

and

Docetaxel
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Conclusion

Therefore, it is important for patients and clinicians
alike to understand that although headache is one of the
most common complains in a medical setting. NPC
should be considered as a differential diagnosis
especially in Southeast Asia. Patients should be
prompted to consider a second opinion from an ENT
specialist even after seeing a physician, neurologist or
opthalmologist for their headache.
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L ETTERS TO T HE E DITOR
Arthroscopic Lavage and Debridement in
Osteoarthritic Knee
*Dhillon KS

I was excited when I received a copy of the KPJ journal a few days ago. I was equally excited
to see that there was an article on a topic which has fascinated me for some time. I was
somewhat taken aback when I read the article titled “The role of arthroscopic debridement in
osteoarthritis of the knee: A brief review” by my esteemed colleague Dr Wan Hazmy. 1
Dr Wan concluded the article by saying that ‘given the proper selection of patients and the
correct stage of degenerative arthritis, arthroscopic debridement can still be a successful
palliative, temporizing treatment for osteoarthritic knee’.
I believe that this statement is misleading. Arthroscopic debridement of the knee has no role
in the treatment of osteoarthritis (OA) of the knee except for patients who have mechanical
symptom due to loose bodies. Such patients need removal of loose bodies and do not need joint
debridement.
There is high level (level 1) evidence that there is no benefit of arthroscopic joint debridement
in the treatment for patients with OA of the knee.2,3 Based on these studies there is a strong
recommendation against the use of arthroscopic treatment for patellofemoral OA4 and of OA of
the knee.5
In light of this strong evidence I believe that it would be unethical to offer patients such
surgery which can be associated with morbidity and mortality, where such surgery provides no
benefit whatsoever to the patient. Furthermore it would be difficult to justify such surgery if and
when litigation for medical negligence is instituted.
Arthroscopic joint debridement cannot be a ‘temporizing treatment, for osteoarthritis. Many
of us believe that OA is degenerative disease of the cartilage but studies show that OA is not a
disease affecting the cartilage alone. It has been shown by bone scans and MRI studies to
involve all joint tissues.6 OA is not a purely destructive or degenerative but it is an active
reparative process.7
Renewed interest and research in recent years has led to reclassification of OA as a ‘disease of
the joint as an organ’ where inflammatory mediators within the joint lead to abnormal
remodelling of the joint tissues.8 OA is a disease of innate immunity like rheumatoid arthritis. It
is well known that OA is not symptomatic in all patients.9 More recently general population
based have been conducted which show that OA is not necessarily a progressive disease.10
Therefore there is no scientific basis for a belief that OA will progress to end stage disease in all
patients which would require a knee replacement and that arthroscopic debridement can be a
temporizing procedure.
Arthroscopic debridement of the knee does not delay the need for knee replacement as
suggested by Dr Wan. In fact, in patients with knee osteoarthritis, arthroscopic knee surgery with
meniscectomy is associated with a three fold increase in the risk for future knee replacement
surgery.11
Dr Wan’s belief in stem cell and plasma rich platelets (PRP) in the treatment of OA of the
knee is not supported by scientific literature. There is no robust evidence in literature to show
that such treatment does any good to the patient. Most of the articles in the literature on stem cell
and PRP use are of low level evidence and poor therapeutic value. Supplements and hyaluronic
acid injection do not have any established role in treatment of OA of the knee. Most western
guidelines on treatment of OA of the knee do not recommend the use of such drugs.
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Finally I disagree with Dr Wan that the natural history of OA can be changed by surgical
procedures. Only drugs will in future be able to alter the course of OA as they have done with
Rheumatoid arthritis.
*Consultant Orthopaedic Surgeon
KPJ Selangor Specialist Hospital
Jalan Singa 20/1, Seksyen 20
40300 Shah Alam, Selangor, Malaysia
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Author’s Response
*Wan Hazmy Che Hon, MD, MSOrtho

I read with interest the comments given by my respected colleague Dr KS Dhillon with his
references.
My study on “The role of arthroscopic lavage and debridement in osteoarthritic knee: Review
of 202 cases with 5 years follows up” was initiated immediately after the publication by
Moseley et al. in 2002. The main critism of Moseley’s paper at that time was the exclusion bias
of the studied population and the fact that the placebo group was not without intervention (sham
operation where portal incision was made).1,2
I agree with Dr KS Dhillon that total knee replacement (TKR) is the not the end point for all
osteoarthritic (OA) patients. However for the study that population that I conducted TKR was
used as a reasonable end point so that we can traced back retrospectively the affect of
arthroscopic debridement prior to TKR. While there is overwhelming new findings on the active
reparative process of OA, it is most welcoming to see the study on the natural history of patients
with OA and the functional outcome of untreated OA.
As for the comment on the guideline there are differences in the American and European
guidelines in regards to this matter; American Academy of Orthopaedic Surgeons (AAOS)
chose to highly recommend against arthroscopy with debridement in symptomatic OA. On the
other hand, National Institute for Health and Care Excellence (NICE) preferred to be less
decisive and not to refer OA patient to arthroscopy, with reservation regarding a patient’s history
based on the argument that treatment is beneficial for patients with mechanical symptoms of
catching or locking or those with early disease. The nonexplicit guidelines offered by the
Europeans may have been the reason for the relative diversity of opinion among orthopaedic
surgeons, in and outside of the U.S., but not solely.3,4
A survey was conducted among 279 orthopaedic surgeons from 57 countries regarding their
use of knee arthroscopy for knee osteoarthritis. The vast majority of orthopaedic surgeons
surveyed would not perform knee arthroscopy for knee osteoarthritis (73%).
Among the remaining 27%, this technique was more often preferred by surgeons practising in
Europe and other parts of the world (29.8%) compared with North America (15.6%) (P=0.02),
regardless of seniority or field of subspecialty.
Among the surgeons who chose to recommend arthroscopy for knee OA, only 13.5% were
Americans in comparison to 56.7% Europeans and 29.8% of the remaining countries.
Although controversy exists regarding arthroscopic treatment of knee osteoarthritis, it is still
preferred by more than one-quarter of orthopaedic surgeons surveyed worldwide; a significantly
greater proportion of those surgeons practice outside North America. 5
Interestingly, studies examining the changes in everyday practice among Americans
surgeons. Noted a decline in arthroscopic debridement for OA, while overall rates of other knee
arthroscopies were actually increasing.6,7
In contrast to the American findings, an Australian study did not observed any changes in use
of knee arthroscopy between the years 2000 and 2009, for any indication. 8
As for the Platelet Rich Plasma (PRP) and stemcells, I still hold for the opinion of their
experimental status. Most criticism came from the standardizations of the preparation
techniques and the studied populations and the short duration of the study. I believe that
arthroscopy and not arthroscopic debridement will help to validate further the outcome of both
methods.9,10,11,12

Letters to the Editor – Wan Hazmy Che Hon

Lastly, it is neither the aim of the paper to give blanket agreement nor in favour of
arthroscopic debridement. The emphasis to the arthroscopic surgeon is they should be more
cautious and well guided of their indications in patient with OA of the knee.
*KPJ Seremban Specialist Hospital
Jalan Toman 1, Kemayan Square, 70200 Seremban
Negeri Sembilan Darul Khusus, Malaysia
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