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Little did we expect the year 2020 to be any different from the previous year. It 
would be a year of promise and further progress in our careers, so we thought. We had 
worked hard for our organisation and were readying our plans to work even harder. 
But then came the pandemic. Covid-19 has changed everything. New realities have 
set in.

These realities of the pandemic have hit us in healthcare right in the face. We have 
to confront the new disease head on. Some have to bear more than others, especially 
those serving in frontline facilities set up by the authorities to manage infected 
patients. And we owe them much. Their sacrifices highlight qualities that we can 
shout about. High levels of professionalism, expertise, dedication, courage and 
ethical awareness have been demonstrated by these selfless professionals of all 
disciplines. We salute them and we pray that they are granted success and protection 
by the Almighty. 

Within our own organisation there are some who have given more than others. 
These are those who have to don protective gear daily to handle potential cases at the 
emergency departments, intensive care units, special wards and laboratories. There 
have been a number who have been impacted by Covid-19 infection by being at work 
in the service of their patients. We are grateful for their dedication in their service. We 
continue to pray for the success and safety of everyone on our frontline against this 
new disease.

In our healthcare educational and training institutions new challenges have arisen 
too. Professional courses have to be modified and lessons have to be delivered in 
innovative ways using virtual classes and seminars. Teachers and students have to 
quickly learn to adapt to the new realities.

Worldwide we can watch how the pandemic is playing out in real-time. How 
countries handle their problems and challenges are for all to see. On display is 
leadership. While the science of the disease is easily shared leadership is unique to 
countries and settings. Indications are that leadership at all levels matters a lot in this 
war against the new enemy.

Our major challenge is to keep leading our fellow professionals at the highest 
levels in all aspects of healthcare. What we require of ourselves is that we ask the 
right questions that can provide ideas and solutions to confront the disease and its 
multidimensional impacts. We should lead with humility and a sense of caring for 
those under our watch. While we expect results and excellence from all we can 
achieve much more if we ask what we can do for them to make them perform better 
during these challenging time. Expectations should come with guidance and support.

Challenges, Opportunities and Leadership  
in Facing the Pandemic

From The editor
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With these challenges there are also opportunities. New ways to perform our tasks 
and conduct business need to be developed. For leaders and managers now is the time 
to show our innovative talents. For researchers who are looking to generate new 
knowledge the challenge is to design and conduct research on all aspects of the 
pandemics. All the sciences can come forth to find evidence for best practices in all 
fields of healthcare. Besides clinical and laboratory sciences, hypotheses can be 
generated and tested in economics, finance and social sciences. Both the healthcare 
and community settings can be researched. Knowledge obtained may help us deliver 
innovative healthcare in the coming years in the wake of the COVID-19 pandemic 
and in the era of the “new normal”.

We hope future issues of this Journal will highlight some of these experiences, 
new knowledge on the challenges and impacts of the pandemic and their evidence 
based solutions. 

Azizi Haji Omar, MMedSc, FRCP, FAMM, FCCP
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ABSTRACT
Background: Nursing schools are challenged to use evidence-based approaches in their own 
educational practices and to teach students to appreciate and practise it in nursing care. Yet 
many barriers hinder the widespread use of evidence-based practice within the academic and 
clinical nursing settings.
Objectives: This study was developed to assess nursing educators’ attitudes towards evidence-
based practice and determine their perceptions of its related barriers.
Method: A questionnaire with 35 questions was hand delivered to 100 of nursing educators at 
the School of Nursing and hospitals at the KPJUC and KPJ to examine their attitudes towards 
evidence-based practice and their perceptions of its related barriers.
Results: A positive attitude towards evidence-based practice was generally found to increase 
with advancing educational level, academic ranking, years of experience, and teaching and 
research role.
Conclusion: Although nursing educators showed a positive attitude towards evidence-based 
practice, certain barriers were identified which could hinder smooth adoption to evidence-based 
practice. It is, therefore, desirable that the management of schools of nursing and hospitals 
should develop a comprehensive strategy for building evidence-based practice competencies 
through proper training. Moreover, hospital libraries should also play an active role in developing 
adequate information literacy skills among the nurses and nursing educators. KPJ Medical 
Journal 2020; 8:3–6

Keywords: Evidence-based practice, attitudes, perceptions, barriers, nursing educators 

Nurul Fariza Mohd Mustafa, MON, BON, SRN, Asma Helwani, BON, SRN and Aini Ahmad, PHD, MSN, RN

Attitudes and Barriers Towards Evidence-Based 
Practice Among Nursing Educators

Correspondence: Nurul Fariza Muhammad Mustafa
Deputy Dean
School of Nursing
KPJ Healthcare University College
Lot PT 17010, Persiaran Seriemas, Kota Seriemas,
71800 Nilai, Negeri Sembilan Darul Khusus, Malaysia.
Tel: 6012-2115471
Email: nurulfariza@kpjuc.edu.my

ORIGINAL RESEARCH

INTRODUCTION

Evidence-based practice (EBP) is an approach that 
emphasizes finding and using the best current research 
evidence to make healthcare decisions.1 The goal of 
EBP is to give patients up-to-date treatment that research 
has shown to be safe, effective and efficient. 
Furthermore, a study developed by2 found that most of 
the studied physicians and nurses had a positive attitude 
and interested in learning and improving skills necessary 
to apply EBP. Promoting and improving access to EBP 
summaries and guidelines would be the more 
appropriate method of moving to the use of EBP in 
clinical setting.1,3 Also postulated that the adoption of an 
innovation likely will be delayed unless the participants 
see the relative advantage of the change and its 
compatibility with existing values and current personal 
needs, which can be influenced by how the innovation is 
communicated to the participants. With more emphasis 
placed on EBP by service than in academia, faculty may 
not recognise the value of teaching an EBP approach in 
patient care to students.

Also there are other many barriers to promote EBP. 
The first of which would be the practitioner’s ability to 
critically appraise research. This includes having a 
considerable amount of research evaluation skills, 
access to journals and clinic/hospital support to spend 
time on EB nursing. Time, workload pressures, and 
competing priorities can impede research development. 
The causes of these barriers related to professional 
practitioners such as; lack of nursing educators’ 
knowledge of research methods, lack of support from 
professional colleagues and organisations and lack of 
confidence and authority in the research arena.4 Another 
barrier is that the practice environment can be resistant 
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to changing tried and true conventional methods of 
practice. This can be caused by reluctance to believe 
results of research study to maintain safe care, change 
traditional practices, and contain the cost of adopting 
new practices or gaining momentum to rewrite existing 
protocols.5 

The aim of the study was to develop to assess nursing 
educators’ attitudes towards evidence-based practice 
and determine their perceptions of its related barriers.

METHODS

This study was carried out by the School of Nursing 
among nurse educators. A descriptive design was used in 
this study. 35 questionnaires was hand delivered to 100 
of nursing educators at school of nursing and selected 
hospitals at the KPJ and KPJUC pertaining to their 
attitudes towards evidence-based practice and their 
perceptions of its related barriers. A 100 convenient 
sample of voluntary nurse educators was involved in  
this study.

Data Analysis

Data were analysed using the statistical package for 
social science (SPSS version 22). The obtained data 
were coded, analysed and tabulated. Descriptive 
analysis was performed in this study, including 
frequencies and percentage. Data were analysed by the 
use of descriptive statistics and Pearson product moment 
correlation analysis, at p<.05. All statistical analyses 
were done using two tailed tests and alpha error of 0.05. 
P value less than 0.05 was considered to be significant. 
Mean score percentage with standard deviation, median 
and mode were used to describe the scale data, while 

Table 1 — Nursing educators’ attitudes towards evidence based-practice

Nursing educators’ attitudes Mean SD Mode

Current research findings are useful in the provision of day to day nursing practice 4.2 0.8 5

The adoption of EBP places too many demands on my workload 2.5 1.0 2

The application of EBP improves patient’s healthcare outcomes 4.6 0.6 5

EBP encourages patient-centered care 4.0 1.0 4

I dislike having my clinical/academic practice questioned 3.5 1.0 4

EBP is a waste of time 1.9 0.9 4

I stick to the traditional methods rather than changing to new methods of research in patient care 3.9 1.1 4

It is not easy to relate research findings to academic practice 3.4 1.1 4

The importance of EBP is exaggerated 3.3 1.2 4

EBP is too tedious and impractical 3.9 0.9 4

EBP is not feasible in this organisation 3.0 1.1 4

Human views and experiences are more valued than evidences from research 3.3 1.0 4

The clinical environments do not stimulate the application of EBP 2.5 1.0 2

Overall mean score
(Mean score percentage)

46.1± 6.2
(71.1±9.6)

frequency and percent was used to describe the 
categorical data. One way ANOVA was used to compare 
means for at least three independent groups of cases. 
Kruskal-Wallis test: a non-parametric test was used to 
compare the mean ranks of more than two groups for 
quantitative variables.

RESULTS

The results obtained from the 100 nurse educators are 
presented in Table 1 and 2. The response rate was 100%.

Table 1 shows that the overall mean score percentage 
of the nursing educators’ attitudes toward EBP was 
71.1±9.6. The mean scores of the items reflecting 
nursing educators’ attitudes toward EBP ranged between 
1.9 to 4.6 on a scale ranging from 1 to 5, with higher 
scores indicating strong positive attitude. Nursing 
educators’ attitudes toward “the application of EBP 
improves patient’s healthcare outcomes,” “current 
research findings are useful in the provision of day to 
day nursing practice,” and “EBP encourages patient-
centered care” recorded the highest mean scores 
(4.6±0.6, 4.2±0.8, and 4.0±1.0) respectively.  

In addition, the least mean scores of nursing 
educators were 1.9±0.9 regarding “EBP is a waste of 
time,” 2.5±1.0 in “the adoption of EBP places too many 
demands on my workload,” and 2.5±1.0 in “the clinical 
environments do not stimulate the application of EBP.” 
On the other hand, the highest mean scores of the 
negative items were found in relation to “I stick to the 
traditional methods rather than changing to new 
methods of research in patient care” (3.9±1.1), “EBP is 
too tedious and impractical” (3.9±0.9), and “I dislike 
having my clinical/academic practice questioned” 
(3.5±1.0).
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Table 2 shows that the overall mean score percentage 
of the nursing educators’ perceptions of the individual 
barriers to EBP was 65.0± 24.1. Also the highest mean 
scores of individual barriers were found in relation to 
“unawareness of method of using the electronic data 
base” (3.9±1.0), “difficulty in evaluating the quality of 
research reports” (3.5±1.2), and “difficulty in 
understanding the statistical analysis” (3.5±1.2). The 
lowest mean scores were 2.5±1.3 and 2.9±1.2 for “see 
little benefits for self from EBP “ and “have no interest 
in reading research reports” respectively.

Also, this table indicates that the overall mean score 
percentage of nursing educators’ perceptions of the 
organisational barriers to EBP was 73.8±16.8. The 
highest mean scores of the nursing educators’ 
perceptions of the organisational barriers were found in 
relation to “limited organisational budget for training on 
EBP” and “limited organisational budget for acquisition 
of updated data base” (4.1±0.9 and 4.0±0.9) 
respectively. On the other hand, the least mean score of 
nursing educators’ perceptions was 3.0±1.2 in relation to 

“EBP is not achievable in the real world such as health 
care agencies.

DISCUSSION

The present study indicates that nursing educators 
had positive attitudes towards EBP, while they perceived 
that the application of EBP improves patient’s 
healthcare outcomes, current research findings are 
useful in the provision of day to day nursing practice and 
EBP encourages patient centered-care. According to,6 
faculty attitude towards EBP received the highest mean 
scores, followed by knowledge and skills in EBP. 

These results indicated that the faculty attitude 
towards EBP tends to be more positive than their 
knowledge and skills. Furthermore, EBP skills were not 
generally taught in academic programs, when most of 
the faculty received their highest academic degree.7 As 
faculty increase their knowledge and skills with EBP, 
they likely will see more opportunities to incorporate 

Table 2 — Nursing educators’ perceptions of barriers to evidence-based practice

Barriers to EBP Mean SD Mode

Individual barriers

Unawareness of the methods of using the electronic data base 3.9 1.0 4.0

Lack of computer and searching skills 3.3 1.3 4.0

Lack of confidence to perform the EBP activities 3.4 1.2 4.0

Unwillingness to change or try new ideas 3.3 1.2 4.0

Lack of knowledge about process of research development 3.3 1.2 4.0

Difficulty in understanding research reports 3.1 1.2 2.0

Difficulty in evaluating the quality of research reports 3.5 1.2 4.0

Difficulty in identifying the implications of research findings for one own practice 3.4 1.3 4.0

Have no sufficient time to find research reports 3.2 1.2 2.0

Have no interest in reading research reports 2.9 1.2 2.0

Difficulty in understanding the statistical analysis 3.5 1.2 4.0

See little benefits for self from EBP 2.5 1.3 4.0

Overall mean score
(Mean score percentage)

39.2±10.2
(65.0± 24.1)

Organisational barriers

Other organisational goals with a higher priority are considered rather than EBP 3.7 1.0 4.0

Insufficient numbers of available nursing educators to teach EBP 3.8 1.0 4.0

Limited organisational budget for acquisition of updated data base 4.0 0.9 4.0

Limited organisational budget for training on EBP 4.1 0.9 4.0

EBP is not achievable in the real world such as health care agencies 3.0 1.2 2.0

Insufficient time on work to implement new research ideas 3.6 1.0 4.0

No authority is given to change practice to EBP 3.7  1.1 4.0

Managers are not supportive to implementation of EBP 3.6 1.0 4.0

Overall mean score
(Mean score percentage)

36.9±6.8
(73.8±16.8)

Overall mean score of all barriers
(Mean score percentage of all barriers)

76.2±14.9
(69.3±13.5)
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these practices in teaching their courses and student 
activities. The situation of the studied nursing educators 
is similar in relation to the EBP and the attitudes towards 
it. Moreover, Hassona et al8 reported that attitudes 
toward EBP generally increased with academic 
advancing rank.

However, the negative attitudes of the studied nursing 
educators related to their feeling that EBP is too tedious 
and impractical, stick to the traditional methods rather 
than changing to new methods of research in patient care 
and dislike having their clinical/academic practice 
questioned could be the result of some of the individual 
and organisational barriers. Among these barriers are 
unawareness of method of using the electronic data base, 
difficulty in evaluating the quality of research reports, 
and difficulty in understanding the statistical analysis.

Furthermore, Rogers et al9 found that barriers to use 
research in practice exist at both the institutional level 
and the individual level. The barrier chosen by the 
greatest number of respondents was a lack of value for 
research in practice, followed by a lack of understanding 
of organisation or structure of electronic databases and 
difficulty accessing research materials. Other barriers 
such as lack of skills to critique and synthesise and 
search the literature and difficulty in understanding 
research articles were also ranked highly. Also, Stetler et 
al10 found that lack of resources to support the search for 
best practice in nursing education, old textbooks in 
libraries, lack of access to current research journals, and 
limited access to the internet or computers were among 
the most hindering factors for nursing educators to 
implement EBP. Additional barriers listed were large 
numbers of students and time constraints.

RECOMMENDATION

Continuing education for nursing educators on the 
EBP process is necessary to enhance their knowledge 
and skills in acquiring appropriate research and 
statistical analysis relevant to their specialties they are 
teaching. Besides, the EBP module should be in the 
nursing curriculum. In the other hand, Schools of 
nursing should address known barriers and facilitators to 
the adoption of EBP by nursing educators and nursing 
students. And training at hospital libraries should also 
play an active role in developing adequate information 
literacy skills among the nurses and nursing educators.

CONCLUSION

The study has shown that there is knowledge gap in 
evidence-based practice in the area of the principles of 
EBP which is the gold standard. Although some claimed 
to have been taught but the cognitive test of knowledge 
revealed the deficiency. This implied that if EBP is 

included in the curriculum there will be a mission 
statement to that effect and the objectives well spelt out, 
Nurse Tutors/Lecturers will be comfortable to teach 
EBP and educator’s decision making will improve using 
research evidence.

It was concluded that positive attitudes towards EBP 
was generally found to increase with advancing 
academic ranking and other professional 
responsibilities. In addition, the nursing educators’ 
perceptions of the organisational barriers to EBP overall 
barriers were significantly increased among those who 
were in the beginning of their professional life and 
academic ladder. These findings suggest that continuing 
education for nursing educators on the EBP process is 
necessary to enhance their knowledge and skills in 
acquiring appropriate research and statistical analysis 
relevant to their specialties they are teaching. To be 
successful in moving evidence into nursing practice, 
teaching strategies should include an EBP approach 
across the curriculum.
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INTRODUCTION

Reactive oxygen species (ROS) are created by living 
creatures because of natural cell digestion and 
assimilation. At low to average concentrations, they 
work in physiological cell mechanism, yet they deliver 
unfavourable modifications to cell parts, for example, 
lipids, proteins, and DNA at high concentrations.1 The 
damaged cells may work ineffectively or cell death may 
happen due to the damage by altered lipids, proteins, and 
deoxyribonucleic acid (DNA) and may cause cancer, 
diabetes, liver damage and so on. To balance the 
consequences of oxidants, the human body is outfitted 
with many kinds of antioxidants. An antioxidant is 
capable of delaying and prohibiting the oxidation of 
other particles.2 Currently, there has been a lot of 
consideration toward the field of medicinal chemistry 
for the synthesis of new analogues having antioxidant 
property such as tocopherol, Co-enzyme Q10, butylated 
hydroxyl anisole (BHA), butylated hydroxy toluene 
(BHT), propyl gallate (PG) and tertiary butyl 
hydroquinone (TBHQ).3 The medicinal significance of 
benzotriazole subordinates has been additionally 
investigated in the recent years. Benzotriazole 
derivatives have demonstrated their ability to treat 
different sorts of human ailments such as malignancies, 
microbial diseases and psycho-tropic disorders.4 The 

newly synthesised benzotriazole derivatives were 
obtained through Mannich reaction. New analogues 
having antioxidant property with minimal side effects 
and maximum potent are needed to synthesise which 
will help in the prevention of many diseases with less or 
no side effects. Thus, the newly designed and 
synthesised benzotriazole derivatives with antioxidant 
property in the present research work might have good 
impact for the development of modern medicines.

MATERIALS AND METHODS

Experimental Procedure for the Synthesis of 
Novel Benzotriazole Derivatives (III B1-3 – III C1-3)

The title compounds were synthesised in three steps. 

Step I: Synthesis of benzotriazole (I)
Equimolar quantity of o-phenylene diamine was 

dissolved in glacial acetic acid in a beaker. Then 5ml of 

Correspondence: Anandarajagopal Kalusalingam,
Lecturer, School of Pharmacy, 
KPJ Healthcare University College, Kota Seriemas,
71800 Nilai, Negeri Sembilan Darul Khusus, Malaysia.
Email: anandkarg@gmail.com

Synthesis, Characterisation and Evaluation of In-Vitro 
Antioxidant Activity of Novel Benzotriazole Derivatives

Anandarajagopal Kalusalingam, Hemala Parasuraman and Abdullah Khan

ABSTRACT
The therapeutic significance of antioxidants from benzotriazole subordinates has been 
investigated and their strength to treat numerous human ailments established. The present work 
was aimed to synthesise novel benzotriazole derivatives using suitable chemical reaction and to 
characterise and evaluate the in-vitro antioxidant potential of recently synthesised benzotriazole 
moieties. Benzotriazole (I) was synthesised from o-phenylene diamine and 2-chloro-N-aryl 
acetamide derivatives (II B – II C) were obtained through the reaction between chloro acetyl 
chloride and the respective secondary amine such as aniline and o-phenylene diamine. 
Benzotriazole derivatives (III B1-3 – III C1-3) were synthesised by the reaction between (I) and  
(II B – II C) by adding respective aldehyde such as formaldehyde, acetaldehyde and 
benzaldehyde in presence of methanol. Rf value, melting point and molecular and drug-likeness 
properties of the newly synthesised compounds were determined. The antioxidant potential of 
the synthesised benzotriazole compounds was assessed via in-vitro DPPH free radical 
scavenging assay and reducing power assay methods. The differences in the Rf value and 
melting point of the newly synthesised compounds revealed the formation of new chemical 
compounds. Molecular and drug-likeness properties suggest that all the synthesised compounds 
are suitable for the oral drug formulations. The highest antioxidant activity was observed by III B2 
and III C2 in both antioxidant assays. This is because of the presence of less bulky substituent 
(-CH3) at R1 in compound III B2 and III C2. The present work describes the antioxidant activity of 
novel benzotriazole derivatives that were obtained under appropriate experimental conditions.  
KPJ Medical Journal 2020; 8:7–11

Keywords: Benzotriazole, antioxidant, DPPH free radical scavenging, reducing power
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water was added to this mixture and warmed slightly up 
to 30°C until it became a clear solution. Then it was 
cooled to 15°C in ice cold water bath and stirred using 
magnetic stirrer. To this solution, a freshly prepared 
5%w/v sodium nitrite solution in water was added 
gradually. The temperature of the reaction mixture was 
increased to about 85°C within 2-3min followed by 
cooling. Once the temperature reduced to less than 
20°C, the colour of the reaction mixture was changed 
from deep red to pale brown. The mixture was stirred 
continuously for 15 min and then chilled for 30 min in 
cold water. The pale brown precipitate of benzotriazole 
(I) was isolated and washed with ice cold water and 
recrystallised using boiling water.5

Step II: Synthesis of 2-chloro-N- alkyl/arylacetamide 
(II B-II C) 

0.1 mol of chloroacetyl chloride was added drop wise 
over a period of one hour to the respective aryl amine 
solution (0.1 mol). Then the mixture was stirred for  

12 hours. The desired product was isolated as  
precipitate after pouring the reaction mixture to an ice-
cold water. Then the precipitate was collected via 
filtration. The isolated precipitate (II B-II C) was 
washed with cold water and dehydrated, recrystallised 
using 95% ethanol.6

Step III: Synthesis of novel benzotriazole derivatives 
(III B1-3-III C1-3) 

Equimolar quantity of synthesised benzotriazole (I) 
and the respective 2-chloro-N- alkyl/aryl acetamide  
(II B-II C) was dissolved in 30ml of methanol in a 
beaker under perfect ice-cold condition and stirred 
constantly using magnetic stirrer. To this solution the 
respective 0.01 mol of alkyl/ aryl aldehyde was added 
slowly and stirred for 4-6 h under ice-cold condition. 
The contents were kept overnight in the freezer. The 
precipitate of corresponding novel benzotriazole 
derivatives (III B1-3-III C1-3) were obtained by filtration 
and recrystallised using 95% ethanol.7 (Fig. 1; Fig. 2).

Fig. 1.  Synthetic diagram for the synthesis of novel benzotriazole derivatives
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Fig. 2. Compound Codes

Compound Code R R1

III B1 -C6H5 -H

III B2 -C6H5 -CH3

III B3 -C6H5 -C6H5

III C1 -C6H4NH2 -H

III C2 -C6H4NH2 -CH3

III C3 -C6H4NH2 -C6H5

GENERAL

The colour and appearance of the newly synthesised 
compounds and their % yield were recorded. Digital 
melting point apparatus was used to determine the 
melting point of the newly synthesised compounds 
through open ended capillary tube method. Rf value for 
the newly synthesised compounds was determined using 
Thin Layer Chromatography using aluminium TLC 
sheet coated with silica gel G as stationary phase and the 
mixture of chloroform:ethanol (9:1) as mobile phase. 
The spot was detected using iodine vapour. The 
solubility of the newly synthesised benzotriazole 
derivatives was analysed in different solvents. The 
physical properties were noted in Table 1. 

Molecular and Drug-likeness Properties

The molecular and drug-likeness property were 
assessed for all the newly synthesised benzotriazole 
analogues. It is a qualitative characteristic of synthetic 
substances and it is broadly incorporated into the 
beginning stages of lead and medication exploration. All 
the title compounds obeyed the Lipinski’s Rule of 5. The 
observations suggested that all the newly synthesised 
compounds might be suitable for oral formulation. The 
log P value and molecular weight were noted in Table 1. 

Evaluation of Antioxidant Activity

DPPH free radical scavenging assay
In DPPH scavenging method, various concentrations 

of the analogue such as 20, 40, 60, 80 and 100 mcg/ml 

were prepared using ethanol. The 3 ml of reaction 
mixture consisted of 2.0 ml of DPPH in ethanol and 1.0 
ml of respective concentrations of the synthesised 
analogue. The mixture then was shaken vigorously and 
stored in complete dark environment at room 
temperature for 30 min and then incubated for 10 min. 
The colour changes of the reaction were observed. The 
absorbance of the reduction of DPPH (A1) was 
estimated using UV-visible spectrophotometer with the 
wavelength of 517 nm, where ethanol was set as a blank 
(A0). A solution containing DPPH in ethanol was 
prepared and used as a negative control (Ac). Ascorbic 
acid was used as positive control. For each 
concentration, three observations were recorded and 
then the mean was calculated for their DPPH scavenging 
activity. The percentage of the DPPH scavenging 
activity was measured and tabulated based on the 
formula below.8,9 The results obtain are tabulated in 
Table 2.

 

Where, A0 is the absorbance of the control and A1 is 
the absorbance of the test sample.

Reducing Power Method

Various concentrations of sample extract such as 20, 
40, 60, 80, 100 mcg/ml were prepared using ethanol.  
0.5 ml of the test solution was mixed with 2.5 ml of pH 
of 6.6 phosphate buffer solution and 2.5 ml of 1% w/v 
potassium-ferricyanide in a test tube. Then, the solution 
was incubated at 50°C for 20 min in water bath. After  
the incubation period, 2.5 ml of 10% w/v trichloro  
acetic acid solution was added to the mixture. Then,  
the solution was centrifuged at 3000 rpm for 10 min  
and the supernatant fluid was isolated out. Then, 2.5 ml 
of supernatant mixture was mixed with 2.5 ml of 
distilled water and freshly prepared 0.5 ml of  
1% w/v ferric chloride solution. The absorbance of this 
mixture was measured at 700 nm using UV-visible 
spectrophotometer and the results were tabulated. The 
control sample and blank sample was prepared. The 
control sample contained 0.5 ml ethanol, 2.5 ml 
phosphate buffer, 2.5 ml of 10% w/v Trichloro acetic 

Table 1 — Physical characterisation and log p value of the newly synthesised benzotriazole derivatives

Compounds
Molecular 
Formula

Molecular 
Weight

Melting Point 
(°C)

Rf value % yield Colour and Appearance Log p

Benzotriazole C6H5N3 119.12 102.2-103.1 0.7842 83.22 Pale yellow Crystals 1.37

III B1 C15H13ClN4O 300.74 119.4-121.9 0.6413 63.77 Pale brown crystals 3.19

III B2 C16H15ClN4O 314.77 133.6-134.2 0.6961 61.68 Pinkish Red crystals 3.43

III B3 C21H17ClN4O 376.84 136.4-137.8 0.7261 65.49 Pale peach crystals 4.98

III C1 C15H14ClN5O 315.76 188.7-189.4 0.2946 73.88 Creamy white amorphous 2.39

III C2 C16H16ClN5O 329.78 180.4-181.2 0.4275 75.41 Cloudy white amorphous 2.63

III C3 C21H18ClN5O 391.85 156.8-158.0 0.6642 71.35 Pale grey amorphous 4.29

% scavenging activity A0 – A1 100= +
A0
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acid and 2.5 ml of 1% w/v potassium-ferricyanide and 
0.5 ml of 1% w/v ferric chloride solution. The blank 
sample was prepared using 0.5 ml distilled water only. 
Ascorbic acid was used as a positive control. For each 
concentration, three observations were recorded and 
then the mean was calculated. The reducing power (RP) 
of the test solutions was calculated using the below 
formula.9,10 The results obtain are tabulated in Table 3.

Where, RP: reducing power, AB: absorbance of 
control sample (100%) and AA: absorbance of test 
sample.

RESULTS

The present work describes the synthesis of novel 
benzotriazole derivatives (III B1-3-III C1-3) with good 
yield. The melting point and Rf value by TLC indicated 

Table 2 — Percentage of inhibition of the newly synthesised compounds by DPPH radical 
scavenging activity

Tested compounds
% of inhibition 

20 40 60 80 100

Standard 93.45 94.21 94.49 94.67 94.77

III B1 43.46 43.74 44.2 47.57 48.97

III B2 36.73 38.41 42.15 45.05 53.08

III B3 40.93 41.21 44.11 46.36 47.76

III C1 45.51 45.89 46.73 47.39 48.5

III C2 48.04 48.79 50.37 51.68 56.45

III C3 44.67 44.77 44.95 45.7 47.57

Table 3 — Reducing power assay for the newly synthesised compounds

Tested compounds

Absorbance (mean ± SD)

IC50Concentration (mcg/ml)

20 40 60 80 100

Standard 0.463±
0.001

0.536±
0.001

0.657±
0.002

0.722±
0.002

0.755±
0.001

30

III B1 0.418±
0.001

0.444±
0.002

0.467±
0.002

0.478±
0.001

0.576±
0.002

84

III B2 0.498±
0.001

0.516±
0.001

0.526±
0.002

0.531±
0.002

0.537±
0.002

23

III B3 0.416±
0.002

0.439±
0.002

0.457±
0.002

0.489±
0.002

0.508±
0.001

92

III C1 0.469±
0.002

0.471±
0.002

0.487±
0.001

0.496±
0.001

0.498±
0.001

>100

III C2 0.486±
0.001

0.520±
0.001

0.522±
0.001

0.528±
0.002

0.533±
0.002

28

III C3 0.456±
0.001

0.468±
0.002

0.503±
0.001

0.506±
0.002

0.522±
0.002

60

the formation of new chemical entities. Based on the 
molecular and drug-likeness properties, all the newly 
synthesised compounds may have good oral bio-
availability. Among the tested compounds, compound 
III C2 exhibited highest percentage inhibition (56.45%) 
in DPPH radical scavenging assay whereas, compound 
III B2 was found a good IC50 value (23 mcg/ml) based 
on reducing power assay. 

DISCUSSION

A series of benzotriazole derivatives (III B1-3 – III 
C1-3) were synthesised from o-phenylene diamine as 
starting material by mannich reaction. The chemical 
structures indicated the formation of the new 
benzotriazole moieties. The differences in the Rf value 
and melting point of the newly synthesised compounds 
showed the formation of new chemical compounds. All 
the synthesised compounds exhibited moderate polarity. 
Among the all, the corresponding compounds III B1-3 

RP(%)=(AA - AB) 100+
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were more soluble than corresponding compounds III 
C1-3 in moderate polar solvents. This might be due to the 
presence of the substituent, –NH2 in compounds III C1-3. 
All the synthesised compounds exhibited log p ranged 
from 1.37 to 5.09. This suggests that all the synthesised 
compounds are suitable for the oral drug formulations. 
In both assays, the highest antioxidant activity was 
observed with III B2 and III C2. This may be due to the 
presence of less bulky substituent (-CH3) at R1 in the 
compounds III B2 and III C2.

CONCLUSION

In line with the study objectives, the findings reveals 
the antioxidant potential of new chemical analogues of 
benzotriazole derivatives and lead the necessity of 
further research to identify the exact mechanism of 
action and pharmacological action at molecular level for 
the development of the novel benzotriazole derivatives 
as antioxidants. 
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ABSTRACT
Background of the study: Stenosing tenosynovitis causes triggering, snapping and locking 
sensation at fingers leading to pain affecting hand immobility and hand function. Pain relief is one 
of the physiotherapy treatment goals for this condition. Extracorporeal shockwave therapy and 
paraffin wax are non-invasive treatments commonly used in managing pain and hand mobility. 
However, the comparative effectiveness of these treatments in pain management is still lacking. 
Objective: The aim of this study is to compare the effects of extracorporeal shockwave therapy 
versus paraffin wax therapy for the treatment to reduce pain in patients with stenosing 
tenosynovitis.
Design and participants: A randomised controlled trial was conducted among forty-eight 
patients who had been diagnosed with stenosing tenosynovitis and were referred for 
physiotherapy.
Intervention: Subjects underwent ten weeks of treatment for a total of twenty sessions 
distributed 2 times in a week. Eligible subjects were randomised into 3 groups of interventions 
namely group A: extracorporeal shockwave and standardised handgrip exercises; group B: 
paraffin wax therapy and standardised handgrip exercises; group C: standardised handgrip 
exercises.
Measurement: Pain score was measured at pre-treatment (baseline), fifth weeks (mid-test) and 
tenth weeks (post-test) of treatment by using a reliable Numerical Pain Rating Scale. Mixed 
model ANOVA was used to analyse the differences within each group and in between groups to 
compare the effectiveness of the treatments in pain reduction across time.
Results: Our results showed that there were significant differences in pain scores in all treatment 
groups across different periods (p<0.05). The mean difference of NPRS reduction was the 
highest in Group A (4.2±0.2, 95% CI) compared to group B (3.8±0.2, 95% CI) and group C 
(2.5±0.1; 95% CI). There was a significant decrease in NPRS within subjects across three-time 
period F (2,90) = 214.335, p<0.001 with partial ETA squared showed a large effect size obtained 
for time (ɳp

2 = 0.83). There was a significant difference of NPRS mean difference in-between 
group A (ESWT + Handgrip exercises) versus B (Paraffin Wax+ Handgrip exercises) (MD: 0.67; 
1.68-0.35; p=0.048) and Group A (ESWT + Handgrip exercises) versus group C (Handgrip 
exercises alone) (MD:0.54, 1.55-0.47; p = 0.035). The comparison of NPRS in between all three 
groups was found to be statistically significant [F (2,45) = 437.797, p<0.001] with partial ETA 
squared showing a large effect size (ɳp

2 = 0.91).
Conclusion: The study found that extracorporeal shockwave therapy and paraffin wax therapy 
were effective in pain reduction among patients with stenosing tenosynovitis. Comparatively, 
extracorporeal shockwave had more effects of pain relief in managing the condition than paraffin 
wax and hand exercises only. The findings would provide evidence-based treatment efficacy 
towards designing a physiotherapy plan of care in management of stenosing tenosynovitis. KPJ 
Medical Journal 2020; 8:12–17

Keywords: Extracorporeal shockwave, paraffin wax therapy, stenosing tenosynovitis, 
physiotherapy, pain  
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INTRODUCTION

Stenosing tenosynovitis is a common musculoskeletal 
condition involving hand pathology and it is the fourth 
most referred case in the orthopaedic hand clinic.3 It is 
caused by repeated hand use in a prolonged period.4 The 
condition is characterised by triggering, snapping and 
locking sensation of the finger and causing pain. As the 
pain worsens, handgrip strength is limited gradually 
affecting hand functions.1,2 Pain management becomes 
crucial for patients with stenosing tenosynovitis. 
Worsening pain due to failed conservative management 
is an indication for a patient to undergo corticosteroid 
injection or surgical management.2 Although 
corticosteroid is the first-line therapy for fast symptoms 
relief, the recurrence of triggering pain symptoms 
among those who received corticosteroid was reported 
to be high compared to physiotherapy14,15 leading to 
recurrence of corticosteroid injection.16 Despite many 
research reporting effective treatments for stenosing 
tenosynovitis, the choice of treatment is still open for 
debate especially when it comes to physiotherapy.17 The 
effectiveness of physiotherapy for stenosing 
tenosynovitis is still unclear14 and heterogeneity of 
findings creates confusion rather than clarity. Therefore, 
investigating the effectiveness of physiotherapy in pain 
relief is important to be investigated. Extracorporeal 
shockwave therapy, paraffin wax therapy and handgrip 
exercises are common physiotherapy practices despite 
their limitations in evidence-based efficacy. This study 
aims to determine the effectiveness of extracorporeal 
shockwave therapy versus paraffin wax therapy in pain 
reduction. Pain reduction is a reliable outcome measure 
to determine the efficiency of treatment.18,19 The 
findings would provide evidence-based treatment 
efficacy towards designing physiotherapy plans of care 
in management of stenosing tenosynovitis. 

METHODOLOGY

This was an experimental study using a randomised 
control trial participated by forty-eight subjects who had 
been diagnosed with stenosing tenosynovitis and 
referred to physiotherapy management at our Hospital in 
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Seremban, Negeri Sembilan. A double-blind design was 
used in which Subjects and physiotherapists who 
provided the treatment were blinded regarding 
treatments, physiotherapists, subjects and groups 
implemented in this study. Subjects were randomised 
and equally allocated into three groups of intervention 
i.e. group A: extracorporeal shockwave therapy and 
standard handgrip exercise; group B: paraffin wax 
Therapy and standard handgrip exercise or group C 
(control group): standard handgrip exercises only. 
Subjects underwent intervention for 10 weeks and their 
pain scores were assessed at baseline test, mid-test and 
post-test to determine the effects of these interventions 
on pain reduction. Ethical approval was given by KPJ 
Ethical Board (KPJUC/RMC/MPT/EC/2017/88) and 
the Medical Research Ethics Committee (MREC) 
(NMRR-17-3410-37484 IIR). Subjects were volunteers 
and human rights were protected. 

Sample Size

The determination of sample size was performed 
using G*power 3.9 Three groups using the F test with 
effect size (f) was at 0.25. A total of forty-eight subjects 
was pre-determined including dropout rate at 20%.1 
Subjects were randomised equally into three groups with 
16 of them allocated in each group.  

Inclusion Criteria

Subjects aged older than 18 years old who had been 
diagnosed with stenosing tenosynovitis at Grade II or 
Grade III based on Quinnell Classification by doctors.32 
Subjects experienced pain symptoms and were referred 
for physiotherapy.

Exclusion Criteria

Subjects with any history of pathological conditions 
or diagnosed with inflammatory arthritis, local 
infection, malignancy, cardiac arrhythmia, cardiac 
pacemaker, diabetes and nerve injury affecting upper 
limbs were screened out. Subjects who had undergone 
corticosteroid injections and/or surgical releases for 
stenosing tenosynovitis were also excluded.
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Measurement Tool

Perceived levels of pain were measured by using the 
Numerical Pain Rating Scale (NPRS). NPRS is a self-
completed tool that assesses current pain intensity20 with 
higher sensitivity21 and is a valid tool in assessing pain.22 
Subjects were given the 11-point numerical rating scale 
ranging from 0 (no pain) to 10 (worst pain imaginable) 
to be scored. Pain scores among subjects were assessed 
at baseline, 5th and 10th sessions of intervention. 

Intervention Procedures

Subjects who had been selected in any of 3 
intervention groups were managed for 20 sessions of 
treatment regime scheduled for 2 times per week for 10 
weeks. Subjects in group A (n=16) received the 
intervention with extracorporeal shockwave therapy 
(ESWT) delivered by a physiotherapist. The subject’s 
hand was stabilised in a supine position on a table. The 
transducer head of the ESWT machine was placed on 
top of the pain area and slowly moved along the axis of 
the digit approximately 1cm distally and 1cm 
proximally from the treatment area. The treatment was 
done with intermittent shocks to allow less transient 
redness over the treatment area and discomfort upon 
completion of the ESWT which is why the device was 
stopped every 500 shocks and paused for 60 seconds. 
Each subject received 1000 shocks at an energy flux 
density (EFD) of 1 bar up to 1.7 bar at the frequency 
ranging in between 10 to 15 Hz weekly. Treatment was 
performed for 2 minutes and followed by prescription of 
standard handgrip exercises. 

Subjects in group B (n=16) received paraffin wax 
therapy using dip and wrapping technique. Following 
explanation to subjects, their affected hand was 
immersed into a paraffin wax bath for a second and 
withdrawn, and the wax layers were allowed to cool 
down for 3 seconds. The affected hand was re-immersed 
into the paraffin wax bath for 6 layers of coating10 which 
produced 2 to 3 millimeters thickness coats of wax 
layers.10,11 The immersion process covered the affected 
hand evenly to prevent the outermost coating melting off 
and achieve the appropriate thickness. The wax-coated 
hand later was placed in a plastic cover bag and kept in  
a mitten to reduce heat loss. Wax was applied for  
15 minutes and followed by standardised hand gripping 
exercises. 

Subjects in group C (n=16) underwent standardised 
hand gripping exercise alone (control group). The 
exercise was to strengthen the intrinsic muscles of the 
affected hand. All subjects were given a standard 
resistant silicone squeeze ball (4.5 cm in diameter x 6cm 
in height) and were required to squeeze the silicone ball 
with the elbow in semi-flexed at 90 degrees. The 
squeezed ball was held for 6 seconds in maximum 
contraction followed by 2 seconds release and these 
movements were repeated 6 times for 3 sets.12  

The exercise was also prescribed to all subjects in 
group A, B and C as a home exercise programme which 
required them to perform the exercises for three sessions 
per day. An exercise diary was also given to all subjects 
for them to mark upon completion of the home exercise 
programme on daily basis for monitoring record 
purposes.

DATA ANALYSIS

All data analyses were performed with Statistical 
Package for Social Science (SPSS) statistic software 
version 22. Mixed model ANOVA was used to 
determine the differences in pain scores before and after 
the intervention within each group of intervention. The 
effects between treatment groups on time measurement 
towards pain score was also determined. P-value with 
less than 0.05 was considered to be statistical 
significance. 

RESULTS

A total of 48 subjects were recruited aged between 33 
to 65 (48.78±8.04) years old. Subjects aged according to 
group A, B and C were 58.4±5.8, 56.3±5.4 and 56.7±5.5, 
respectively. Subjects experienced symptoms of pain for 
3 to 3.5 months (3.41±0.15) with grade II (56.3%) and 
grade III (43.7%) Quinnell’s Classification involving 
more on the right hand (87.5%) compared to left hand 
(12.5%). The sociodemographic details such as age, 
gender, affected hand, affected digit and Quinnell’s 
Classification of symptoms were tabulated in Table 1. 

NPRS score for all groups across the time frame were 
homogeneous and no difference between variances as 
sphericity of data was significantly violated [(W = 0.812, 
X2 (2) = 9.18, p= 0.128)]. NPRS has been observed to be 
reduced in all three groups comparing baseline, mid-test 
(5th week) and post-test (10th week) shown in Table 2. 
The mean difference of NPRS reduction was the highest 
in Group A (4.2±0.2, 95% CI) compared to group B 
(3.8±0.2, 95% CI) and group C (2.5±0.1; 95% CI).  The 
results showed that pain scores were reducing 
throughout all three-time points (baseline, 5th week and 
10th week). There was a significant decrease in NPRS 
within-subjects across three-time period F (2,90)  
= 214.335, p<0.001 with partial ETA squared showed a 
large effect size obtained for time (ɳp

2 = 0.83). The 
comparison of NPRS in between all three groups was 
also found to be statistically significant [(F (2,45)  
= 437.797, p<0.001] with partial ETA squared showed 
with large effect size (ɳp

2 = 0.91). Variance in adherence 
of pain score between groups explained by time  
was 91%. 

The comparison of effectiveness between ESWT+ 
handgrip exercises, paraffin wax therapy + handgrip 
exercises and handgrip exercises alone on NPRS was 
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shown in Table 3. There was a significant difference in 
NPRS reduction in-between group A (ESWT + handgrip 
exercises) versus B (paraffin wax + handgrip exercises) 
and Group A (ESWT + handgrip exercises) versus group 
C (handgrip exercises alone). However, the NPRS was 
not found to be statistically different between group B 

Table 1 — Sociodemographic distribution of the subjects (n= 48)

Sociodemographic Parameter

Treatment Group, n (%)

ESWT + 
Handgrip Exercises

Paraffin wax + 
Handgrip Exercises

Handgrip Exercises

Gender

Female 13 (81.3) 14 (87.5) 13 (81.3)

Male 3 (18.7) 2 (12.5) 3 (18.7)

Affected Hand

Right 14 (87.5) 15 (93.8) 13 (81.3)

Left 2 (12.5) 1 (6.2) 3 (18.7)

Affected Digit

Thumb 3 (18.7) 2 (12.5) 2 (12.5)

Index 8 (50.0) 8 (50.0) 8 (50.0)

Middle 3 (18.7) 3 (18.7) 4 (25.0)

Ring 2 (12.5) 3 (18.7) 2 (12.5)

Little 0 (0) 0 (0) 0 (0)

Quinnell’s Classification

Grade II 10 (62.5) 11 (68.7) 6 (37.5)

Grade III 6 (37.5) 5 (31.3) 10 (62.5)

Table 2 — Numerical pain rating scale between groups with time distributions

Comparison of NPRS with time

Group (Mean±SD)

ESWT + 
Handgrip Exercises

Paraffin wax + 
Handgrip Exercises

Handgrip Exercises

Pre-treatment 4.3±1.3 4.5±1.2 4.0±1.3

5 Weeks Treatment 3.5±1.4 4.0±1.2 3.9±1.3

10 Weeks Treatment 1.5±0.8 3.7±1.0 3.3±1.0

Table 3 — Comparison of NPRS between treatment groups

Comparison of intervention
Mean Difference

(95% CI)
p-value

ESWT – Paraffin wax therapy -0.67 (-1.68, 0.35) 0.048*

ESWT  - Handgrip exercises -0.54 (-1.55, 0.47) 0.035*

Wax Therapy – Handgrip exercises 0.13 (-0.89, 1.14) 0.062

The overall mean difference of NPRS among three treatment groups based on treatment effect (n=48). Mixed model 
ANOVA between-group analysis was applied followed by posthoc multiple comparison using Tukey HSD. 
*Significant value at p<0.05.

(paraffin wax + handgrip exercises) and group C 
(handgrip exercises alone) (p>0.05). 

The overall mean difference of NPRS among three 
treatment groups based on treatment effect (n=48). 
Mixed model ANOVA between-group analysis was 
applied followed by posthoc multiple comparison using 
Tukey HSD. *significant value at p<0.05.
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DISCUSSION

The findings of this study indicated that there were 
positive effects on pain reduction by NPRS within-group 
analysis across time among patients with stenosing 
tenosynovitis who were treated using ESWT and 
paraffin wax therapy. Paraffin wax therapy has been used 
by physiotherapists as a physical modality to treat hand 
conditions and showed to have effects on pain 
reduction.23,24,25 The pain relief following paraffin wax 
therapy was obtained as a result of the reduction of 
peripheral nerve conduction velocity and assist in better 
production of endorphin which subsequently increases 
the pain threshold.26 Pain gate control theory explained 
the effects of heat stimulation by using paraffin wax 
therapy which produces therapeutic effects of pain 
reduction, increases blood circulation, altering the 
localised temperature and relaxation of muscle tone. The 
thermal effect of paraffin wax therapy also reduces the 
spasmodic contraction of muscles.13

However, this study has found that ESWT had better 
effects in providing pain reduction than Paraffin wax 
therapy and handgrip exercises alone. Therefore, ESWT 
is postulated to be a better option to treat stenosing 
tenosynovitis in terms of shorter recovery time 
compared to conventional physiotherapy intervention 
involving paraffin wax therapy and handgrip exercises 
alone. 

ESWT has been used to treat multiple 
musculoskeletal conditions.27, 28, 29 Although ESWT has 
been shown to have positive effects in managing 
musculoskeletal conditions in the chronic stage through 
clinical trials,30 this study has found similar effects of 
pain relief specific at managing stenosing 
tenosynovitis.1,2,31 The pain relief by ESWT is primarily 
induced by the reduction of substance P as well as 
CGRP on the dorsum root which notably reduced it from 
the tendon sheath post ESWT treatment.32 Following the 
application of ESWT, pain symptoms may slightly 
increase by not more than one NPRS score upon 
initiation of intervention but the pain lasts only for 
several minutes. The pain, increases while subjects are 
receiving ESWT and went down upon completion of 
therapy was observed as a result of increasing 
P-substance which decreases towards its completion.33 

The findings from this study could positively impact the 
physiotherapy of stenosing tenosynovitis. Evidence-
based efficacy of ESWT and paraffin wax therapy is 
significant towards the enhancement of physiotherapy 
treatment protocols in pain management. 

CONCLUSION

Extracorporeal shockwave therapy and paraffin wax 
are effective in pain reduction among patients with 
stenosing tenosynovitis. Comparatively, extracorporeal 
shockwave has better effects of pain relief in managing 
the condition than paraffin wax and hand exercises only. 

The findings would provide evidence-based treatment 
efficacy towards designing a physiotherapy plan of care 
in management of stenosing tenosynovitis. 
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INTRODUCTION

Children under 18 years make up 29.4% (9.4 million) 
of Malaysia’s population.  For children under 5 years it 
was reported that there were 1.4 million boys, 1.3 
million girls.1 Malaysia Education Statistic (MOE, 
2018) reported that student enrolment into special needs 
education grew from 48, 140 students in 2010 to 50, 738 
students in 2012. In 2017 the total enrolment increase to 
79, 836 students. Ministry of Women, Family and 
Community Development Malaysia (MWFCD) 
categorises students with down’s syndrome, autism, 
attention deficit hyperactive disorder (ADHD) and 
specific learning difficulties such as dyslexia, into a 
common category of learning difficulties group.2

Fine motor skills are involved in smaller movements 
which take place in the wrist, hands, fingers, feet and 
toes which includes specific actions such as picking up 
objects between the thumb and fingers and writing 
activities. Reduced fine motor skills may lead to 
challenges in learning activities interrelated with 
cognitive activities.3 A previous study stated that 
children with specific learning difficulties have 
problems with motor performance that include fine 

motor, gross motor, and balance. Generally, these 
children present with difficulties in bimanual 
coordination, manual dexterity and fine motor skills. 
Ability in fundamental skills such as fine motor, gross 
motor, and balance is needed for children in attaining 
good functional mobility.4

Early intervention is important to children who are at 
risk of having any learning difficulties as early 
experiences are crucial in brain development. Early 
intervention during the first three years of life influences 
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the neural circuit of the children’s brain as that is the 
most active stage of brain development.5 Thus, the 
purpose of this study is to examine fine motor 
performances of visual motor control and upper limb 
speed and dexterity among students with learning 
difficulties (aged 5-11 years old) and to compare gender 
differences in fine motor performances especially in 
visual motor control and upper limb speed and dexterity 
subtests. 

METHODS 
A cross sectional study was conducted among 

students with learning difficulties using Short Form 
Bruininks-Oseretsky Test of Motor Proficiency6 and fine 
motor scores were measured. The fine motor scores 
provide a view on level of fine motor skills. Twenty nine 
(29) subjects were selected with a convenient sampling 
method among the 5-12 age year old students with 
learning difficulties. Factors associated with student’s 
learning acquisition skills were also studied. 

Ethical approval was obtained from KPJ Healthcare 
University College (KPJUC) Research Committee and 
instrumental ethics approval from the school authority. 
A written copy of the participant information sheet and 
parental consent form were obtained. In the case where 
the participants refused to engage or showed 
dissatisfaction at any point in this study, their wish was 
respected and they were removed from the research.  

The study setting was at sensory integration room in 
one primary special education school, Putrajaya. Twenty 
nine (29) children with learning difficulties who met the 
inclusion criteria were recruited. Subjects were selected 
based on the following inclusion criteria which were 
diagnosed with learning difficulties, aged 5 to 12 years 
old, in the judgement of the therapist or teacher that the 
children warranted evaluation regarding fine motor 
performance and had received the primary special 
education program. The subjects also had met the 
following exclusion criteria’s had no additional 
condition such as deafness, blindness, low vision, severe 
speech difficulties and mental health problems. 

This study focused on children involved in tasks that 
involved the development of movement control and the 
ability to master motor skills in relation to the visual 
motor control and upper limb and dexterity skills; not 
because of confounding factors such as deafness, 
blindness, low vision, severe speech difficulties and 
mental health problems as these have an effect on their 
level fine motor performance.  

The subtest of Fine Motor Performance according to 
Short Form of Bruininks-Oseretsky Test of Motor 
Proficiency is shown in Fig. 1. The subtest of visual 
motor control involves 2 tasks consisting of copying a 
circle with preferred hand and copying overlapping 
pencils with preferred hand. Another subtest, upper limb 
speed and dexterity consisting of sorting shape cards 
with preferred hand and making dots in circles with 
preferred hand. 

The evaluation sessions were carried out by one 
qualified therapist. The participants were assessed in a 
sensory integration room at the school setting. During 
practice sessions, the therapist allowed the participants 
to proceed through tasks at their own pace, interrupting 
them only to provide assistance when errors occurred 
were started with verbal prompts, physical prompts and 
lastly physical guidance. 

Fig. 1.  The subtest of fine motor performance according 
to short form of Bruininks-Oseretsky test of motor 
proficiency6

Subtest Visual Motor 
Control

Subtest Upper Limb Speed 
and Dexterity

1

2

Copying a circle with 
preferred hand

Copying overlapping 
pencils with preferred 
hand

1

2

Sorting shape cards 
with preferred hand

Making dots in 
circles with preferred 
hand

STATISITICAL ANALYSIS

Statistical Product and Service Solutions (SPSS) 
version 18.02 and parametric independent t test were 
used for the data analysis as the data were normally 
distributed.7

RESULT

Descriptive statistics were used to describe the 
demographic data. Means and standard deviations were 
identified for each subtest in the two components (Visual 
Motor Control and Upper Limb Speed and dexterity) 
and based on the mean scores the fine motor 
performance was determined among the learning 
difficulties students. Twenty nine (n=29) subjects were 
involved in this study with 17(59%) and 12(41%) for 
male and female subjects. With regard to demographic 
information as tabulated in Table 1.

Table 1 — Demographic data of participants

N (%)

Gender

Male 17 (59%)

Female 12 (41%)

Age 

5- 8 years old 20 (69%)

9-11 years old 9 (31%)

Ethnicity 

Malay 28 (97%)

Indian 1 (3%)

Diagnosis 

Learning difficulties 29 (100%)
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Means and standard deviations for Visual Motor 
Control and Upper Limb Speed Dexterity Subtest are 
presented in Table 2. In each subtest, the result showed 
that subjects performed average level in drawing line 
and copying a circle. However, the results showed low 
levels in copying overlapping pencils. Subjects 
performed significantly better in visual motor control 
than upper limb speed and dexterity as both sorting cards 
and making dots in circles scores were at low levels of 
performance. 

The scores for male and female subjects for different 
subtests are shown in Table 3. Female subjects scored 
better than male subjects in Visual-Motor Control 
Subtest (drawing a line through a straight path and 

copying a circle with preferred hand). Furthermore, 
female subjects achieved better scores than male 
subjects in Upper Limb Speed and Dexterity (Sorting 
shape cards and making dots in circles). 

Scores of the Visual Motor Control and Upper Limb 
Speed Dexterity Subtests between male and female are 
presented in Table 4. There were no significant 
differences between male and female subjects (2.4±2.5 
vs 3.3±2.7) on the total scores of Visual Motor Control  
(t(27)=-1.0, p=0.33). In addition, there were no 
significant differences between male (3.5±4.4) and 
female (5.2±4.5) subjects on the total scores of Upper 
Limb Speed Dexterity Subtest (t(27)=-1.0, p=0.32). 

Table 2 — Means & standard deviations (SD) for visual motor control & upper limb speed  
dexterity subtests

SUBTESTS 
Visual Motor Control (Mean±SD)

Drawing a line through a straight path with preferred hand (No of Errors) (raw score 0-6,  
above 6 (low performance)

4.6±3.1

Copying a circle with preferred hand 
(Accuracy (0 –low ,1-average,2-high)

1.0±0.8

Copying overlapping pencils with preferred hand
(Accuracy (0 –low ,1-average,2-high)

0.4±0.7

Upper Limb Speed & Dexterity

Sorting shape cards with preferred hand (15 seconds)
(No of cards)(0-20 low, 21-33 average, 34-41/above 41 high)

8.7±11.6

Making dots in circles with preferred hand(15 seconds)
(No of circles with dots)(0-20 low,21-35 average,36-60/above 60 high)

11.6±11.6

Table 3 — Means and standard deviations (SD) on the visual motor control and upper limb 
speed dexterity subtests for males and females

SUBTESTS
Visual Motor Control MALES

(Mean±SD)
FEMALES
(Mean±SD)

Drawing a line through a straight path with preferred hand
(No of Errors) (raw score 0-6), above 6 (low performance)

5.1±3.2 3.8±2.9

Copying a circle with preferred hand 
(Accuracy (0 –low, 1-average, 2-high)

1.0±0.8 1.1±0.8

Copying overlapping pencils with preferred hand
(Accuracy (0 –low, 1-average, 2-high)

0.4±0.7 0.4±0.8

Upper Limb Speed & Dexterity

Sorting shape cards with preferred hand
(No of cards) (0-20 low, 21-33 average, 34-41/above 41 high)

7.2±11.4 10.9±12.0

Making dots in circles with preferred hand
(No of circles with dots) (0-20 low, 21-35 average, 36-60/above 60 high)

7.5±10.0 17.3±11.5

Table 4 — Independent t test comparing males and females on the visual motor control and 
upper limb speed dexterity subtests

SUBTESTS
(TOTAL POINT SCORE)

MALES
(Mean±SD)

FEMALES
(Mean±SD)

t value df P- value

Visual Motor Control 2.4±2.5 3.3±2.7 -1.0  27 0.33

Upper Limb Speed & Dexterity 3.5±4.4 5.2±4.5 -1.0  27 0.32
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DISCUSSION 

This present study found that students performed 
slightly better in visual motor control than upper limb 
speed and dexterity. These findings are consistent with a 
study which stated that there is relationship between 
handwriting difficulties and compositional quality 
among developmental coordination disorder.8 
Furthermore, another study9 indicated that types of task 
may influence the fine motor performance of the 
students as the upper limb speed and dexterity involve 
specific allocation time and manipulative tasks which 
require higher motor skills. 

In addition, there were no significant differences 
between gender in total point scores of the Visual Motor 
Control and Upper Limb Speed Dexterity subtests 
among 5 to 11 years old with learning difficulties.10 
Other similar studies found that there was no significant 
difference between genders which involved student age 
14 years old. There were different age group among the 
subjects, however the findings showed no differences in 
gender for Visual Motor Control and Upper Limb Speed 
Dexterity Subtests.11 Deficits in spatial perception in the 
hands have been associated with deterioration in fine 
motor performance among children with tactile 
dysfunction and development coordination disorder; 
however there were no differences in tactile function 
among subjects.12 Similar with this study, there were no 
significant differences between upper limb speed and 
dexterity in gender. 

There are a few limitation, it is suggested to have 
more component focusing on assessment of the tactile 
and stereognosis as this may be related to the fine motor 
performance. In addition, functional learning tasks in 
school involves with variety fine motor activities which 
contribute to the performance of the students. Hence, the 
selection of outcome measures involving task analysis is 
suggested for future research as it will help gain a clearer 
picture on the fine motor performance of the students. 

It is suggested to use more than one standardised 
assessment that focuses on functional skills for primary 
school children in conjunction with the task analysis. 
Human performance on a task comprised of personal 
factors, environmental factors, and task factors.13 
Furthermore, more extended examination in bilateral 
sensory and motor relationships are equally important to 
consider.14 

CONCLUSION

The study aimed to make a preliminary investigation 
and to test the suitability of the study design and 
measures to see whether a larger study was justified. 
Both of these aims were achieved. Overall study have 

shown that students with learning difficulties tend to 
have low fine motor performance especially involved 
with  upper limb speed and dexterity skills. The findings 
of this study indicated that there were no differences 
between males and females students for fine motor 
performances, females have slightly better mean scores 
in upper limb dexterity & speed compared to males’ 
students. Additionally, the lessons learned during the 
conduct of the research have provided helpful indicators 
which gives pointers to future research designs.

REFERENCES

 1. Children Statistic Malaysia 2017, Department of Statistic 
Malaysia.

 2. Li SY, Sofian SN. A Preliminary Study on Leading Special 
Education in National School in Malaysia: Special Education 
Integrated Programme (SEIP). Education, Leadership and 
Innovation in Learning Society 2018; 154-161. 

 3. Mokobane M, Pillay BJ, Meyer A. Fine motor deficits and 
attention deficit hyperactivity disorder in primary school 
children. S Afr J Psychiatr 2019; 5: 1232. 

 4. Ibrahim S, Harun D, Kadar M, Rasdi HFM, Baharudin S, Hui 
EJT. Motor performance and functional mobility in children with 
specific learning disabilities. Med J Malaysia 2019; 74: 34-39. 

 5. Chua CK, Wong CL. Early intervention: its importance and benefit. 
European Journal of Special Education Research 2017; 2: 1-10. 

 6. Eshleman, J., Michmershuizen, E., & Zackrison, J. Comparisons 
of Performance on the Short Form of the Bruininks-Oseretsky 
Test of Motor Proficiency Between 14-Year-Old Children and 18 
to 24-Year-Old Adults 1994.

 7. Bowling A, Research methods in health. Investigating health and 
health services. UCL Discovery 2002; 2.

 8. Kareem J, Effectiveness of Activity Based Program in Enhancing 
Fine Motor Skills of Children with Dyspraxia. Scholedge 
International Journal of Multidisciplinary & Allied Studies  
2015; 5. 

 9. Hannah L, McGlashanCaroline CV, Blancard Nicole J, Sycamore 
RL, Blandine FN, Nicholas PH, Improvement in children’s fine 
motor skills following a computerised typing intervention. 
Human Movement Science 2017; 56: 29-36. 

 10. Prunty MM, Barnett AL, Wilmut K. The Impact of Handwriting 
Difficulties on Compositional Quality in Children with 
Development Coordination Disorder. British Journal of 
Occupational Therapy 2016; 79. 

 11. McHale K, Cermak SA, Fine motor activities in elementary 
school: Preliminary findings and provisional implications for 
children with fine motor problems. Am J Occup Ther 1992;  
46: 898- 903. 

 12. Ng M, Chui M, Lin L, Fong A, Chan D. Performance of the 
visual-motor integration of preschool children in Hong Kong. 
Hong Kong Journal of Occupational Therapy 2015; 25: 7-14. 

 13. Cox, L. E., Harris, E. C., Auld, M. L., & Johnston, L. M.  
Impact of tactile function on upper limb motor function in 
children with Developmental Coordination Disorder. Research in 
developmental disabilities 2015, 45, 373-383.

 14. Auld ML, Boyd R, Moseley GL, Ware R, Johnston LM. Tactile 
function in children with unilateral cerebral palsy compared to 
typically developing children. Disability and Rehabilitation 2012; 
34: 1488-1494.



22 KPJ Medical Journal 8:22–25 (2020)

INTRODUCTION

The ability to perform firm grip, together with highly 
elaborated nervous control and sensitivity of fingers, 
helps to deal with daily demands of life.1 It may also be 
used to help determine appropriate interventions, 
measure response to therapy and manage healthcare 
resources. Handgrip strength is the maximal power of 
forceful voluntary flexion of all fingers under normal 
biokinetic conditions.2 Pinch grip strength (PGS) is used 
in many daily activities such as picking up small object 
and manipulating them.3 Handgrip strength is a 
biomarker of multiple physiological systems, its 
augmentation may be a feasible strategy to improve 
general health.4 The importance of handgrip strength as 
it used to help identity common age-related disorders 
such as frailty and sarcopenia.5 

Another important factor affecting handgrip strength 
is hand span. A span is the distance measured by a 

human hand from the tip of the thumb to the tip of the 
little finger. Handgrip strength varied with hand grip 
position and was slightly affected by hand span.6 The 
optimal grip span has been shown to be influenced by 
individual hand span. The aim of the present study is to 
determine relationship between handgrip strength, pinch 
grip strength and hand span among physiotherapy 
students at KPJUC. 

The Relationship Between Handgrip Strength, 
Pinch Grip Strength and Hand Span Among 
Physiotherapy Students at KPJ Healthcare 

University College

Siti Nur Baait Mohd Sokran,¹ and Noor Hidayah Abdullah2

ABSTRACT
Introduction: Handgrip strength, pinch grip and hand span are indicators of an individual’s hand 
motor abilities. The influence of pinch grip and hand span towards individual’s handgrip strength 
should be explored further. 
Objectives: The aim of this study is to determine the relationship of handgrip strength, pinch grip 
strength and hand span among physiotherapy students at KPJ Healthcare University College.
Methods: This cross-sectional study involved 34 healthy physiotherapy students in KPJUC age 
ranging between 18 to 25 years. The handgrip strength, pinch grip strength and hand span were 
measured using Jamar hand dynamometer implementing protocol from American Society of 
Hand Therapist (ASHT), pinch gauge and measuring tape.
Results: The level of handgrip strength, pinch grip and hand span were analyzed using 
descriptive analysis. The relationship between the outcomes were analyzed using Pearson 
correlation which p<0.05 was determined to be statistical significance. This study showed that 
right handgrip strength was (30.080±7.776) which higher than left handgrip strength 
(28.019±7.552). The pinch grip was also higher on right hand (6.329 ±1.542) which compared to 
left pinch grip (5.804±1.686). Subject’s left hand span (19.672 ±1.738) was higher than right hand 
span (19.510 ±1.823). This study also found that there were positive correlations between 
handgrip strength, pinch grip and hand span (p<0.05). The correlation between right and left 
handgrip strength with pinch grip strength was found at r=0.832 and r=0.829, respectively. 
Whereas, correlation between right and left handgrip strength with hand span were at r=0.683 
and r=0.755, respectively. 
Conclusion: This study has postulated that handgrip strength was related with individual’s pinch 
grip and hand span. The higher the pinch grip and hand span, the stronger handgrip strength can 
be predicted. The findings of this study will enhance physiotherapy management which aims at 
improving hand grip strength which the intervention should also encounter pinch grip and hand 
span. Therapeutic exercises should incorporate functional training of pinch grip and hand span 
for better outcomes on improving handgrip strength. KPJ Medical Journal 2020; 8:22–25
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METHODS

This is a cross-sectional study conducted at KPJ 
Healthcare University College, Nilai, Negeri Sembilan. 
Subjects were recruited from Diploma and Degree of 
Physiotherapy students, School of Health Sciences, KPJ 
Healthcare University College. Subjects was given 
verbal and written consent and information sheet 
regarding the study. The sampling method of this study 
was purposive sampling method. The approval of ethical 
for the study was obtained from the research ethical 
committee of KPJUC. 

There were 34 subjects 24 females and 10 males 
within age range of 18 to 25 years. The inclusion criteria 
for the subjects to get recruited in this study were 
healthy physiotherapy students. The exclusion criteria 
were individuals with musculoskeletal and neurological 
problems7 or any upper limb or severe injuries of health 
conditions. The demographic data and health 
information of the subjects were obtained prior to data 
measurement.

Handgrip strength measurements were executed 
using Jamar Hand dynamometer for both hands based on 
American Society of Hand Therapist (ASHT) 
recommendation. Subjects were seated with one 
shoulder adducted and neutrally rotated, elbow flexed at 
90°, forearm in neutral position and wrist in 0 to 30° 
dorsiflexion and 0° to 15° ulnar deviation.8 The pinch 
grip was shown to the subjects which were tip pinch 
grips type involved thumb and index fingers held onto 
distal portion of pinch gauge to help the subject maintain 
steadiness. Three measurements of handgrip strength 
and pinch grip were taken for each hand, with a 10-20 
second rest between the measurements to avoid fatigue. 
Hand span was measured in both hands from the tip of 
the thumb to the tip of the small finger with the hand 
opened as wide as possible. Hand span measurement  
for both hands were measured three times using 
measuring tape.

The data were analysed using PASW (Predictive 
Analysis Software) Statistic 20 formerly Statistic 
Package for the Social Science (SPSS) Statistic package. 
The data from the 34 subjects were analysed in this 
study for demographic data which included the mean 
distribution of age, gender, handgrip strength, pinch grip 
strength and hand span. Pearson’s correlation was used 
to determine the correlation among the variables. 

RESULTS

Based on the demographic data obtained, from a  
total of 34 subjects, there were 24 female subjects which 
represents 70.6% while only 10 male subjects involved 
which represents the other 29.4%. Female and male 
subjects aged of 20±1.930 years and 18.60±0.97  
years, respectively. The mean age among subjects 
(19.59±1.811) years. Analysis based on specific age 
groups, there were 30 subjects that recruited were age 18 
to 21 years (88.24%) while another 4 subjects were from 
age 22 to 25 years (11.77%). Descriptive analysis was 
presented as mean and standard deviation. The details 
include handgrip strength, pinch grip strength and hand 
span. The descriptive analysis was also presented in 
details according to gender distribution (Table 1) and 
(Fig. 1).

Table 1 — Descriptive analysis of subjects

Outcomes variables (unit) Female (n=24)
(Mean±SD)

Male (n=10) 
(Mean±SD)

Right Handgrip Strength (kg) 26.06±3.82 39.73±6.14

Left Handgrip Strength (kg) 24.08±4.06 37.47±5.15

Right Pinch Grip Strength (kg) 5.62±1.18 8.03±0.78

Left Pinch Grip Strength (kg) 5.01±1.19 7.70±1.06

Right Hand Span (cm) 18.74±1.14 21.35±1.89

Left Hand Span (cm) 18.89±1.05 21.55±1.64

Data are expressed as mean and standard deviation (SD).
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This present study showed that handgrip strength, 
pinch grip strength and hand span on right side among 
subjects were (30.08±7.78) kg, (6.33±1.54) kg and 
(19.51±1.82) cm. Whereas for handgrip strength, pinch 
grip strength, hand span on left hand was reported at 
(28.02±7.55), (5.80±1.69) and (19.67±1.74). 

A parametric analysis known as Pearson’s correlation 
was used to analyse the relationship of hand grip 
strength between pinch grip strength and the relationship 
of hand grip strength between hand span.

Table 2 — Correlational analysis for relationship between 
handgrip strength with pinch grip strength and handgrip 
strength with hand span

Outcomes Variables P value Coefficient 
Correlation 

(r)

Right Handgrip Strength (kg) vs Right 
Pinch Grip Strength (kg)

0.000 0.832

Left Handgrip Strength (kg) vs Left 
Pinch Grip Strength (kg)

0.001 0.829

Right Handgrip Strength (kg) vs Right 
Hand Span (cm)

0.000 0.683

Left Handgrip Strength (kg) vs Left 
Hand Span (cm)

0.000 0.755

Statistical analysis using Pearson correlation
P<0.05 was determined for statistical significance

This present study concluded that there were positive 
correlations between handgrip strength, pinch grip 
strength and hand span (p<0.05). Right handgrip 
strength showed strong positive correlation between 
handgrip strength with pinch grip strength with r=0.832 
while for left hand were found at r=0.82. The correlation 
between right and left handgrip strength with hand span 
was found at (r=0.683) and (r=0.755) respectively.

DISCUSSION

Present study showed that there was significantly 
strong positive relationship for handgrip strength 
between pinch grip strength and hand span. Previous 
studies reported that handgrip using Jamar 
dynamometer which the object is pressed against the 
palm of the hand for the generation of force by the 
fingers and thumb.9 Pinch grip strength is known as 
precision gripping due to the object is manipulated 
between the thumb and fingertips of the index finger in a 
fine movement without the involvement of the palm. It is 
not surprisingly, there was a strong positive correlation 
between handgrip strength and pinch grip strength.10 

Good strength and mobility in gripping and pinching 
are essential requirements for a well function hand 
strength and impaired strength will have a negative 
effect on gripping and pinching function. Recently a 
study found an association of handgrip strength between 
pinch grip strength with demographic factors such as 

age and sex.11 Handgrip strength and pinch grip strength 
were significantly related to disability and impairment, 
disease activity, articular damage, pain and disease 
duration in hand disability people. Previous researchers 
have found that person with hand pain and osteoarthritis 
had significant effects on hand function and had lower 
gripping strength than those without the disease.12

A previous study stated that handgrip strength has 
influenced by hand span.13 Researchers have also proved 
that the handgrip strength changes in accordance with 
the size of the hand according to large hand spans seem 
to favor greater forces than smaller hand spans.14 

This means that those with large hand sizes use their 
hand within the optimum force while those with small 
hand sizes are more likely to be using their hand at the 
extremes force but less efficiently due to increase of 
muscular tension. Previous researchers have shown that 
the increases of hand movements due to small hand sizes 
also means loss of power, speed and force caused by the 
efforts required to reach their limits of loads according 
to their hand sizes.15 Significant correlations have 
previously been found between large hand span with 
maximum handgrip strength because the hand span 
affects the length in finger flexion muscles of the 
forearm.16

CONCLUSION

In conclusion, from the result of the present study, it 
could be concluded that pinch grip strength and hand 
span are positively correlated to handgrip strength. This 
study provides a helpful evaluation method in restoring 
maximal functional hand skills, strength assessment to 
determined and preventing hand and wrist diseases.
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INTRODUCTION

Ankle instability is a weak condition that embodies 
recurrent sprain, persistent pain, and repeated instances 
of giving way. This condition has multiple factors with 
contributions from muscle weakness, static alignment, 
poor proprioception, and ligamentous injury. One of the 
most common musculoskeletal disorders treated is ankle 
sprain.1 If left untreated, the condition may decrease 
level of function and quality of life that may cause 
chronic pain and lead to chronic ankle instability (CAI). 
There are two contributing factors of CAI, which is 
functional ankle instability (FAI) and mechanical ankle 
instability (MAI). The functional instability consists of 
strength deficits, impaired proprioception, diminished 
postural control, and altered neuromuscular control,  
and mechanical instability consists of synovial and 
degenerative changes, impaired arthrokinematics, and 
pathologic laxity.2 

Postural sway deficit has also been identified3,4 and is 
thought to be a corollary symptom to functional ankle 
instability. Postural deficits had been identified as a 

predisposing factors to functional ankle instability5,6 by 
implying that those with increased sway may be at a 
higher risk of maintaining an ankle injury either, an 
acute ankle sprain or recurrent episodes of instability. 
The relationship between functional ankle instability 
(FAI) and postural control had been reported with 
inconsistent findings, with classification of FAI lacking 
in standardisation as the previous study studied on the 
level of severity of functional instability.7 In addition, 
FAI associated with altered sensorimotor pathways 
reduced the postural reflex responses, resulting in 
deficits in single-leg balance.8 

The Relationship Between Ankle Instability and  
Postural Control Among Students at  
KPJ Healthcare University College

Siti Nur Baait Mohd Sokran,¹ and Muhammad Afiq Shahlin2

ABSTRACT
Introduction: Functional balancing activity of the lower extremity requires ankle stability and 
postural control. Studies on association between ankle instability and postural control were 
reported with inconsistent findings, and mostly were done with the athletes or military personnels. 
However, there have been limited studies of ankle instability on a general healthy youth 
population. 
Objective: the objective of this study was to identify level of ankle stability, level of postural 
control and the relationship between ankle instability and postural control among KPJUC 
students. 
Materials and Method: A cross-sectional study using purposive sampling method was 
conducted among 34 KPJUC students age ranged between 18-21 (18.9±0.8) years old and 
22-25 (23.1±0.5). Ankle instability was measured using Foot and Ankle Disability Index (FADI) 
and postural control was measured using the Balance Error Scoring System (BESS). Data 
analysis was conducted using Spearman correlation with p<0.05. 
Results: The subjects achieved moderate level of ankle stability FADI (128.68±7.47) and 
postural control BESS (8.94±3.95) which indicated no postural control deficits detected among 
subjects. There was a trend of inverse correlation between ankle instability and postural control 
(ρ-0.17). Therefore, the relationship between ankle stability and postural control was not 
statistically significant with p>0.05. 
Conclusion: There was no relationship between ankle instability and postural control among 
students at KPJUC. Thus, ankle instability does not influence the postural control with a weak 
correlation between both variables, FADI and BESS. Although, FADI might be able to measure 
the prevalence of ankle instability in a general young healthy adult population. In addition, FADI 
and BESS are useful for the clinicians as it is a convenient and feasible measurement method to 
detect balance impairments. KPJ Medical Journal 2020; 8:26–28
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Balance Error Scoring System (BESS) has been  
used to investigate balance in athletes with a sports-
related concussion9 ankle injury,10 and varied training 
backgrounds, as well as among community-dwelling 
adults.11 BESS is a robust measure, which uses a simple 
scoring system by counting balance errors during 
various stance conditions. It was originally developed to 
assess for balance deficits associated with cerebral 
concussion12 but has also been shown to be able to detect 
deficits related to CAI.10 This study aimed to identify the 
relationship between ankle instability and postural 
control among students at KPJUC. 

METHODS

This cross sectional study was conducted at  
KPJ Healthcare University (KPJUC), Nilai, Negeri 
Sembilan. Subjects were recruited from students of 
KPJUC and given written and verbal information 
regarding the study. Subjects informed consent were 
obtained prior to the participation. Data collection was 
performed at the Physiotherapy Gymnasium, School of 
Allied Health Sciences, KPJUC. 

The ethical approval for the study was obtained from 
the research ethical committee of KPJUC. 34 subjects 
were selected from the population of students at KPJUC 
and all the subjects volunteered to participate in this 
study. The exclusion criteria were recent ankle injury, 
other lower extremities injury such as fracture and any 
known neurological problem such as cerebral 
concussion.11

Ankle instability was measured with Foot and Ankle 
Disability Index (FADI) which consists of 26 items, and 
the FADI Sport (8 items). Each item was scored from 0 
(unable to do) to 4 (no difficulty at all). The 4 pain items 
of the FADI were scored 0 (none) to 4 (unbearable). The 
FADI has a total point of value of 104 points and FADI 
Sports has a total point value of 32 points, total 136 
points.12

BESS assessment was done in 6 test conditions ie,  
3 on the firm surface and 3 on the foam surface. The 
subjects were required to stand without support with 
their eyes closed using both of the two surfaces (foam 
and firm) and three stances (single-limb,double-limb, 
and tandem). The firm surface was done on the floor, 
while the foam surface was done on a block of medium-
density foam. For each stance, the subjects were 
instructed to close their eyes, their hands placed on their 
hips and maintain as motionless as possible for 20 
seconds. They were instructed to get back into the test 
position as fast as they could if they lost their balance. 
The researcher observed and recorded one error for any 
of the following during each trial: 1) opening eyes;  
2) stumbling, stepping, or falling; 3) lifting hands off 
iliac crests; 4) hip moving into more than 30 degrees of 
flexion or abduction; 5) lifting forefoot or heel;  
6) remaining out of the testing position for more than 
five seconds. The total number of errors was calculated 

for each individual (10 maximum errors for each test 
condition) and then summed up produce a total BESS 
score.

The data in this study was analysed using the PASW 
(Predictive Analysis Software) Statistic 19. Data from 
34 subjects were analyzed for demographic data which 
included the mean distribution percentage of age, BMI, 
FADI and BESS. Correlation analysis was conducted to 
identify the relationship between variables using 
Spearman-rank Correlation test. P value less than 0.05 
was determined to be statistically significant. 

RESULTS

Thirty four subjects who were involved in this present 
study comprised of 17 males (50%) and 17 females 
(50%) whom had volunteered to participate in this study. 
There were 27 subjects ranged from 18–21 years of age 
(79%), and 7 subjects ranged from 22–25 years of age 
(21%). Among the subjects, there were 29 subjects from 
diploma (85%) and 5 subjects from bachelor (15%).

Descriptive analysis was presented mean, standard 
deviation (±), frequency and percentage (%). The details 
include the variables such as age, Body Mass Index 
(BMI) as shown in Table 1. 

Table 1 — Mean, standard deviation, frequency and 
percentage for variables such as age and BMI 

n(%) Mean±SD

Age

     18 – 21

     22 – 25

27 (79%)

7   (21%)

18.9±0.8

23.1±0.5 

BMI (kg/m²)

     Underweight

     Normal

     Overweight

6   (18%)

22 (64%)

6   (18%)

17.7±0.47 

21.5±1.62

27.3±1.37

FADI 128.68±7.47

BESS 8.94±3.95

Assumption of normality was carried out using 
Shapiro-Wilk test as a small number of samples were 
recruited. A non-parametric analysis, known as 
Spearman rank analysis was used to determine the 
relationship between ankle instability and postural 
control. This present study stated that there was no 
significant relationship with negative correlation 
between ankle instability and postural control (p>0.05) 
with ρ -0.17 as tabulated in Table 2. 

Table 2 — Correlation analysis between FADI and BESS

p value Ρ

FADI vs BESS 0.35 -0.17

p value significant at <0.05
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DISCUSSION

The findings of this study showed that moderate 
levels of ankle instability experienced among students at 
KPJUC and all of 34 students have a good postural 
control. The aim of the study was also to seek out 
whether there was any relationship between ankle 
instability and postural control among KPJUC students 
and the correlation test revealed that there were no 
significant relationship between ankle instability and 
postural control. In addition, there were more subjects 
with postural sway especially in anterior-posterior 
direction than subjects with FAI. The specific deficits in 
postural stability caused the FAI while, in one study 
there were no differences in postural sway in subjects 
with FAI, when compared to the healthy volunteers.13 
Furthermore, the postural sway between stable and 
unstable ankle in subjects with mechanical ankle 
instability had no significant differences, and that these 
findings were consistent with the previous studies.14,15

No studies have reported specifically on the scores of 
the variables of FADI and BESS for a certain group of 
age. Males between fifteen to twenty four years old have 
a higher incidence of ankle sprain than the females, 
whereas the females have a higher incidence of ankle 
sprain after turning over thirty years old than the males. 
In the United States, as reported, almost half of all ankle 
sprains happened during athletic activity (49.3%), a fall 
from stairs (26.6%), stumble on a ground-level surface 
(6.7%). The  majority of ankle injury occured at home 
(47.9%), a place of sports or recreation (28.5%), school 
(14.5%), other public property (5.7%), and a street or a 
highway (3.2%).16 There were 7.5 million children who 
competed in organized school sports and 42 million 
under eighteen years old participated in competitive or 
recreational athletics.17 Children and adolescents 
devoted more of their time to athletics, with over twenty 
hours per week in athletic competition and training.5 
Their widespread involvement in recreational and 
competitive youth sports and a rising awareness of 
pediatric sports-related injuries could be among the 
contributing factors to a high incidence of ankle sprain 
diagnosed during adolescence and young adulthood. 

CONCLUSION

The level of ankle instability among students at 
KPJUC were moderate and all students showed to have a 
good postural control. Other than that, the FADI had also 
proved to be able to measure the prevalence of ankle 
instability in a general healthy youth population, with its 
sensitivity in detecting changes to the ankle. While, 
BESS was also reliable in postural stability assessments, 
the findings from this study also showed no significant 
relationship between ankle instability and postural 
control among KPJUC students. Therefore, ankle 
instability does not influence the postural control with a 
weak correlation between the variables FADI and BESS. 

The relationship between FADI and BESS are needed to 
improve our understanding. 
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INTRODUCTION

The chemical formula of caffeine or also known as 
1,3,7-trimethylxanthine is C8H10N4O2.1 Caffeine is 
present naturally and mostly consumed in coffee, tea, 
cocoa beans and cola nuts.2 It exist as a bitter white 
powder in pure state and sparingly soluble in water at 
room temperature (2 g/mL) but highly soluble in boiling 
water (66 g/mL).3 It is a known pharmacologically 
active substance that can act as mild stimulant for the 
central nervous system although the action is dose 
dependent. The human body will remove caffeine within 
a few hours after consuming.4 Caffeine has both positive 
and negative effects upon consumption. It can increase 
alertness, relieve headache and migraine besides giving 
the effect of increase concentration to some people.5 On 
the other hand, high dose of caffeine can cause insomnia 
and anxiety disorder. It can also lead up to 
gastrointestinal bleeding when taken excessively 
without food which end up causing ulceration.6 This is a 
major concern as most Malaysians may not be aware of 
the severity of overdosing on caffeine.7,8  

The main source of caffeine consumed by the 
population is through coffee, a brewed beverage 
prepared from roasted coffee bean. Coffee beans are 
obtained from the berries from certain Coffea species. 
The genus Coffea comes from Rubiaceae family. The 
genus Coffea is native to the African tropical region and 
Madagascar; but it originated from Ethopia and Sudan. 
The two most common genus of coffee are Coffea 
arabica which is responsible for 60 % of global market 

and Coffea robusta with 40 % market share.9 In 
Malaysia there are a lot of coffee brands available in the 
market, some are produced by locally and some are 
imported from other countries. Malaysia is ranked as the 
number nine coffee consumer in Asia which consumed 
around 400 000 to 500 000 bags of coffee powder 
annually or approximately 800 grams of coffee per 
person.10

According to the Malaysian Food and Regulation 
1985, as per the regulation number 266, coffee or ground 
coffee or coffee powder shall be the pure roasted coffee 
bean that is ground or otherwise prepared so as to be 
suitable for making an infusion or decoction. It shall be 
free from husk and any other substance and should 
contains not more than 2.5 per cent and not less than 0.9 
per cent of caffeine.11 The objective of this study is to 
determine the caffeine content of selected coffee powder 
available in Nilai, Negeri Sembilan with iodometric 
back titration method. This method is selected as it is 
cost effective and convenient to be carried out.

ABSTRACT
Caffeine is a stimulant belonging to the alkaloid family of methylxanthine and can be found in 
coffee. The coffee level is usually determined by the caffeine content. The aim of this study was to 
determine the caffeine content of six brands of coffee powder available in the Malaysian market 
were within the regulation set by the Malaysian Ministry of Health. The caffeine was obtained 
using liquid-liquid extraction with chloroform as solvent and analysed using iodometric back 
titration. The results showed that local coffee brand 1 had the lowest caffeine content of 0.42 
percent while brand 2 had a value of 0.43 percent. Brand 3 contained a slightly higher caffeine 
content of 0.44 percent. Meanwhile imported coffee powder showed a wide range of values with 
brand 4 having the lowest content with 0.27 percent followed by brand 5 with 0.36 percent and 
lastly brand 6 with 0.42 percent. The Ministry of Health of Malaysia through the Food Regulations 
1985 states that caffeine content in coffee powder should not be more than 2.5 percent and not 
less than 0.9 percent. Thus all coffee powders met the requirement of not exceeding the allowed 
caffeine content but failed to meet the minimum requirement. The variations in amount of caffeine 
were likely due to the different types of coffee bean and also the extraction procedure. KPJ 
Medical Journal 2020; 8:29–32
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MATERIALS AND METHODS

Samples

A total of six coffee powder brands were purchased 
from a hypermarket in Nilai as shown in Table 1. All the 
coffee powder brands were used as they were for 
analysis. 

Table 1 — The six coffee samples obtained from the local 
market and their country of origin

Brand Country of Origin

Brand 1 Malaysia

Brand 2 Malaysia

Brand 3 Malaysia

Brand 4 India

Brand 5 Indonesia

Brand 6 Brazil

Sample Extraction

The method of extraction reported by Samiullah12 

was slightly modified by lowering the amount of starting 
material used and calcium sulphate was used to remove 
excess water instead of calcium carbonate. 4.58 g of the 
coffee powder was weighed and mixed together with 
100 mL of distilled water and 3.00 g of sodium 
carbonate in a beaker. The mixture was heated to boil on 
a hotplate for 20 minutes. The solution was filtered using 
filter paper after cooling it down. The filtrate was then 
put into a separating funnel and 10 mL of chloroform 
was added. The mixture was vigorously swirled and left 

to stand until two distinct layers were visible. The 
organic layer was separated and calcium sulphate was 
added in excess to remove water and left for a while 
before the mixture was filtered. Caffeine was obtained 
when the filtrate was heated to evaporate the chloroform.

 

Iodometric Back Titration

The crude caffeine obtained from the extraction was 
subjected to iodometric titration according to 
Lokhande.13 15 mL of caffeine extract solution was 
prepared and mixed with 10 mL of sulphuric acid. 25 
mL of standardised iodine solution was added and the 
mixture turned to brown-red precipitate. The solution 
was then filtered and titrated against standardised 
sodium thiosulphate solution. Starch solution was used 
as indicator and the solution should turn to colorless 
from dark blue. A calibration curve of standard Caffeine 
powder, ReagentPlus® was obtained with five different 
concentrations. 

Percentage of caffeine = 

 
Amount of caffeine extracted (mg)

Amount of coffee used for extraction (mg)
  x 100 % 

RESULTS 

A calibration graph was obtained between the 
calculated mass of caffeine from titration and 
concentration of caffeine (mg/L) on. (r2 = 0.9979; n = 5) 
with regression equation y = 0.9782x + 9.741 [y = 
calculated caffeine mass, x = concentration mg/L] as 
shown in the Fig. 1.
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DISCUSSION

Table 2 shows the amount crude caffeine obtained 
from the extraction process with chloroform. Local 
brand 1 and 3 showed almost similar yields of 0.168 g 
and 0.162 g respectively. Local brand 2 only yielded 
0.104 g of crude caffeine. The imported brands of coffee 
powder all gave different yields with the lowest being 
brand 4 with only 0.048 g, followed by brand 5 with 
0.138 g and the highest is brand 6 with yield of 0.174 g. 
The yield of the crude extract varies as this was caused 
by different particle size of the coffee powder. Each 
brand of coffee appeared to have distinct particle size as 
this was proven during the observation of the sample 
using microscope whereby brand 2 and brand 4 coffee 
powder had larger particle size. Thus during the boiling 
period, the total amount of coffee that dissolved may be 
lower for larger size coffee powder but as for smaller 
particle size, the rate would be higher due to larger 
surface area.14

Table 2 — Amount of caffeine by brand

Brand Crude caffeine extracted 
(g)

Calculated caffeine from 
titration (g)

Brand 1 0.168 (± 0.053) 0.019 (± 0.001)

Brand 2 0.104 (± 0.067) 0.020 (± 0.001)

Brand 3 0.162 (± 0.054) 0.020 (± 0.001)

Brand 4 0.048 (± 0.027) 0.012 (± 0.001)

Brand 5 0.138 (± 0.005) 0.017 (± 0.004)

Brand 6 0.174 (± 0.025) 0.019 (± 0.001)

Iodometric titration is a technique where a standard 
iodine solution is used as a titrant for an oxidisable 
analyte. In this research the oxidisable analyte used was 
sodium thiosulphate solution.15 The values of caffeine 
content from the titration were all lower than the crude 
caffeine extract. This proved that the crude extract 
contained other materials beside caffeine. Brand 1, 2 and 
3 gave a calculated value of 0.019 g, 0.020 g and 0.020 g 
respectively. Brand 2 had low crude extract but gave 
good result for the titration. The crude extract for brand 
2 contained a lot more caffeine than other local coffee 
powder despite the low yield.16 Imported coffee powder 
brand 4 had the lowest caffeine with 0.017 g. Brand 4 
contained a herb called chicory which acted as caffeine 
substitute.17 Chicory is believed to reduce the bitterness 
of the coffee and gives the sense of ‘fullness’ after 
consuming it. The ratio of coffee to chicory is 3 was to 1. 
Brand 5 and brand 6 contained 0.017 g and 0.019 g of 
caffeine.  

Sample 3 appeared to be the best alternative if a 
consumer preferred coffee with less caffeine and a 
healthier alternative for lactating and pregnant women, 
people with history of heart conditions, those that suffer 

from mental illness and patients who are on medications 
such as ephedrine, theophylline and echinacea.18,19 

As mentioned earlier, the Ministry of Health of 
Malaysia has set a limit of amount of caffeine present in 
coffee powder should be not more than 2.5 percent and 
not less than 0.9 percent. If the value falls below this 
threshold, the coffee powder can be considered to be 
decaffeinated. Based on this, all brands of coffee powder 
met the guideline of being not more than 2.5 percent. 
According to Table 3, the lowest was brand 4 with 0.27 
percent followed by brand 5 with 0.36 percent of 
caffeine content. Brand 1, 2, 3 and 6 had almost similar 
caffeine content with the value of 0.42 percent, 0.43 
percent, 0.44 percent and 0.42 percent respectively. 
Nevertheless all the coffee powder brands did not meet 
the minimum requirement of 0.9 percent. Given the fact 
the caffeine content did not exceed the maximum 
amount, all coffee brands were considered to be suitable 
for consumption but for some consumers who prefer and 
expected to drink coffee with high caffeine content, they 
might need to drink extra cups. All the coffee brands had 
fairly low caffeine content most probably due to several 
factors such as the selection of extraction solvent, 
method of extraction and the analytical procedure 
used.20 Wanyika, Gatebe, Gitu, Ngumba and Maritim 
reported that caffeine analysis with ultraviolet-visible 
(UV-Vis) spectroscopy inclines to generate greater 
measurements than high performance liquid 
chromatography (HPLC).4 Another study done by Liew, 
Nik Daud and Hassan similarly related the analytical 
technique for determination of caffeine.16 Gas 
chromatography (GC) (75.7%) was reported with lower 
recovery performance than HPLC (92.9-98.6%) and 
spectrophotometry method (91.4%). The method of 
extraction reported by Bispo using Soxhlet with 
n-hexane showed good yield.21

Table 3 — Percent of caffeine content in coffee powder

Brand Caffeine content (%)

Brand 1 0.42 (± 0.02)

Brand 2 0.43 (± 0.02)

Brand 3 0.44 (± 0.01)

Brand 4 0.27 (± 0.03)

Brand 5 0.36 (± 0.03)

Brand 6 0.42 (± 0.02)

CONCLUSION

Based on the discussions and analysis of the tabulated 
results, it is concluded that all the coffee samples of 
brand 1, brand 2, brand 3, which are from Malaysia 
while brand 4 (India), brand 5 (Indonesia) and brand 6 
(Brazil), complies to the Food Regulations 1985 set by 
the Ministry of Health of Malaysia. The method chosen 
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for this study is economically affordable, cheap and easy 
to be carried out compare to any other methods like High 
Performance Liquid Chromatography (HPLC) or even 
Gas Chromatography (GC).
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INTRODUCTION

Delivery of drugs through the skin provides an 
excellent alternative to other conventional dosage forms 
due to obvious advantages such as elimination of 
gastrointestinal effects on the stability of the therapeutic 
agent and avoidance of the first-pass effect thus 
enhancing the bioavailability. Besides that, this route of 
drug delivery has ease of access and it is also possible to 
terminate the therapy if required without any difficulty.1 

The major limitation of the transdermal route is the 
permeation of drugs through the skin due to the 
lipophilic barrier the stratum corneum which only 
supports the permeation of lipophilic drugs with a 
molecular weight < 500 Dalton. This limitation can be 
overcome using formulations containing permeation 
enhancers. Ethosomes are vesicles made up of 
phospholipids dispersed in a relatively high 
concentration of ethanol and small amount of water.2 It 
is postulated that the ethanol temporarily disrupts the 
cutaneous barrier function by removing intercellular 
material thus enhancing the permeation of drugs through 
the skin.3 Voriconazole is a first-line azole derivate that 

demonstrates excellent in-vitro activity against a broad 
spectrum of medically important fungi, including 
species of Candida spp, Aspergillus spp as well as to 
Scedosporium and Fusarium spp with promising 
activity and pharmacokinetics with increased potency 
than most new antifungals. Voriconazole has also 
demonstrated clinical activity in the treatment of 
intrusive infection including molds and yeasts in human 
and animal studies. Voriconazole works by inhibiting the 
enzyme which is known as cytochrome P450.4 The 
present study was undertaken to develop voriconazole 
ethosomal gels for the effective delivery of voriconazole 
in the treatment of fungal infections.
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ABSTRACT
Dermal fungal infections occur mainly from two basic fungi which are yeasts and molds. Candida 
spp and Aspergillus spp are the most common fungi responsible for the development of various 
forms of fungal infections. There are several pharmaceutical therapies used to treat fungal 
infections including tablets, suspension, and parenteral. However, topical administration has 
been considered the most preferred alternative to overcome the disadvantages of the 
conventional routes of administration. This is due to the avoidance of first-pass metabolism and 
the painless route of administration providing an effective and convenient way of delivering the 
drugs. Ethosomes are lipid carriers which are soft and malleable vesicles which can deliver the 
active agents through the topical or transdermal administration. Therefore, the objective of this 
study was to formulate and evaluate a topical drug delivery system for an antifungal drug, 
Voriconazole incorporated with ethosomal gel using the cold dispersion method. Three 
formulations of ethosomes using different concentrations of ethanol (25ml, 50ml, and 75ml) were 
prepared. The ethosomes formulation was then developed into ethosomal gels using carbopol 
(0.5% and 1.0%) resulting in a total of six ethosomal gels. The optimised formulation was then 
evaluated for its physical and pharmaceutical properties such as color, odor, homogeneity, 
grittiness, washability, and greasiness, percentage of drug content, pH determination, 
spreadability, viscosity, and in-vitro drug release study. All the formulations showed good 
spreadability, homogeneity, appearance, pH, viscosity, washability, greasiness, grittiness, drug 
content, and drug release. It may be suggested that Voriconazole ethosomes can be prepared 
with the cold dispersion method with optimal scale up techniques. KPJ Medical Journal 2020; 
8:33–38

Keywords: Voriconazole, antifungal, ethosomes, ethosomal gel, cold dispersion method
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MATERIALS AND METHODOLOGY

Voriconazole was obtained as a gift sample from 
Pharmaniaga Research and Development Centre,  
Shah Alam. Phosphate buffer, soya lecithin, ethanol, 
polyethylene glycol, carbopols, and sodium hydroxide 
were procured from KPJ Healthcare University College 
laboratory. All the chemicals used were laboratory 
grade.

Preparation of Ethosomal Dispersion

The ethosomal dispersion was prepared by the cold 
method followed by sonication. In brief, the soy lecithin 
was dispersed in ethanol using a water bath at 30ºC. The 
ethanolic vascular system was prepared in three different 
formulations. The formulations were composed of soy 
lecithin in constant amount, ethanol in varying amounts 
(25ml, 50ml, and 75ml) and the drug, Voriconazole in a 
constant amount as well and freshly prepared phosphate 
buffer (pH 7.4) up to 100ml. Phospholipids were 
dispersed in ethanol. This step was done under vigorous 
stirring in a covered vessel placed in a water bath at 
30ºC. Phosphate buffer was heated up to 30ºC in a 
different vessel and was slowly added in to the above 
mixture. The drug was dissolved in ethanol and added to 
the mixture. The stirring process was continued for 
another five minutes and enough phosphate buffer was 
added to form the dispersion. The resultant vesicular 
dispersions were cooled down at room temperature. The 
vesicle sizes of the ethosomal formulation were reduced 
using the sonication method. Finally, the formulations 
were stored in a refrigerator.5 The compositions of 
ethosomal dispersion are presented in Table 1. 

Table 1 — Compositions of ethosomal dispersion

Ethosomal 
dispersion 

Code

Drug
(%)

Soya 
lecithin

(%)

Ethanol
(%)

Phosphate 
Buffer

up to 100%

F1 1 0.2 25 QS

F2 1 0.2 50 QS

F3 1 0.2 75 QS

Preparation of Ethosomal Gel

The ethosomal vesicle dispersion was incorporated 
into Carbopol gel prepared using two concentration of 
Carbopol. The gels were prepared by dispersing the 
Carbopol powder (0.5% and 1.0%) in a minimal amount 
of distilled water. Then, the mixture was kept in a dark 
room overnight to allow it to swell and form a stable gel. 
Then, 1% of ethosomal dispersion was incorporated into 
the two different swollen Carbopol gel with continuous 
stirring at 1400rpm until a homogeneous ethosomal gel 
was formed. Then, polyethylene glycol 400 (15% w/w) 
was added slowly while stirring to balance its viscosity. 
The mixture was neutralised by adding few drops of 
sodium hydroxide solution to get a clear viscous. Mixing 
was continued until a transparent gel appears. The final 
gel formulations were placed in sonicator 15 minutes to 
remove the bubbles formed due to entrapment of air. The 
prepared gel was transferred into a glass jar and stored. 
A total of six formulations of ethosomal gel were 
prepared.6 The compositions of ethosomal gels are 
presented in Table 2.

Physical Evaluation of Ethosomal Gel

Appearance
The appearance of the developed gel was observed 

visually. The colour was determined by visual 
examination of the formulations under the light, 
alternatively against a white and black background.7 

Washability
Washability of the gel was determined by applying a 

small quantity of gel to the skin and washing with water. 
It was checked whether the gel was able to completely 
wash out from the applied area.8 

Homogeneity
A small quantity of ethosomal gel was pressed 

between the index finger and thumb. The consistency of 
the ethosomal gel was noticed (whether homogeneous or 
not), if there were any coarse particles appeared on 
fingers. Also, the homogeneity could be detected when a 
small quantity of the ethosomal gel was rubbed on the 
skin of the back of the hand.9 

Formulation and Evaluation of Ethosomal Gel Incorporated with Voriconazole Using  
Cold Dispersion Method

Table 2 — Compositions of Ethosomal gel 

Formulation 
code

Carbopol 4000
(%)

Ethosomal dispersion
(%)

Polyethylene glycol
(%)

Sodium hydroxide
(ml)

Water
up to 100%

EG1a 0.5 1 15 QS QS

EG1b 0.5 1 15 QS QS

EG1c 0.5 1 15 QS QS

EG2a 1.0 1 15 QS QS

EG2b 1.0 1 15 QS QS

EG2c 1.0 1 15 QS QS
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Pharmaceutical Evaluation of Ethosomal Gel

Measurement of pH 
The pH of the developed gel was measured using a 

digital pH meter. The electrode was submerged into the 
formulation at room temperature and the readings were 
recorded.10 

Drug content
To determine the drug content of the developed gel 

formulation, 1 gm of the gel was dissolved in buffer (pH 
7.4) and shaken vigorously. The content of drug was 
measured after filtration of the dissolved gel solutions 
using spectrophotometer at 256nm.11 

Spreadability
The spreadability of the prepared gels was evaluated 

by using a self-modified apparatus using wooden block 
and glass slide. A weighed quantity of the gel was placed 
on the glass slide. A movable pan was placed on the 
fixed glass slide. Another glass slide was attached on the 
movable pan as both the glass slide come in contact. The 
gel was placed in between the two glass slides for five 
minutes. The weight was continuously removed. 
Spreadability was determined using the formula:

S= M/T

Where S, is the spreadability in g/s, M is the mass in 
grams & T is the time in seconds.12 

Viscosity
Viscosity was determined by using Brookfield 

viscometer at room temperature. The spindle number 6 
was used with the rpm of 10.13  

In-vitro drug release study
To evaluate the drug content uniformity and the 

in-vitro drug release studies a standard calibration curve 
was obtained using known concentrations of the drug 
dispersed in phosphate buffer (pH 7.4). The in-vitro drug 
release studies of Voriconazole incorporated ethosomal 
gels were modified diffusion cell comprising of a donor 
and receptor compartment. Visking tube was used as the 
diffusion membrane. The diffusion membrane was 
immersed into phosphate buffer and stored in a 
refrigerator at 4ºC overnight. The immersed dialysis 
membrane was removed from the refrigerator and 1gm 

of prepared ethosomal gel were fixed at the bottom of 
the donor compartment. The opposite part of the 
membrane oriented toward the receptor compartment. 
The receptor compartment was filled with 100ml of 
prepared phosphate buffer pH of 7.4 It was ensured that 
the lower side of the membrane touches the buffer of the 
receptor compartment. The temperature was maintained 
at 37ºC. The solutions of the receptor side were stirred 
by using small magnetic beads and were rotated at a 
constant speed 200rpm. Samples were withdrawn and 
replaced by 3ml of Phosphate Buffer Solution pH 7.4 at 
every one hour for six hours. The drug concentration in 
the aliquot was analysed for drug content using UV 
spectrophotometer at 256 nm against appropriate blank 
and the reading was noted.14 

RESULTS

Physical Evaluation of Ethosomal Gel 

The formulated ethosomal gels were evaluated for 
organoleptic properties namely colour, appearance, and 
washability for removal when required. The results are 
presented in Table 3.

Table 3 — Physical properties of the prepared gels 

Formulation code Evaluation Parameters *

Colour Homogeneity Washability

EG1a Colourless ++ +

EG1b Colourless ++ ++

EG1c Colourless ++ +++

EG2a Colourless ++ +

EG2b Colourless ++ ++

EG2c Colourless ++ +++

*++ = good, +++ = excellent

Pharmaceutical Evaluation of Ethosomal Gel

The prepared gels were evaluated for their 
pharmaceutical properties such as drug content, pH, 
spreadability and viscosity which are primarily 
important for topical and transdermal semi solid 
preparations. The results are presented in Table 4.

Table 4 — Pharmaceutical evaluation of ethosomal gel

Formulation code Evaluation Parameters

Drug content (%) pH Spreadability Viscosity

EG1a 98.27 6.8 8.24 ± 0.4 15325 ± 52.12

EG1b 98.71 7.2 9.42 ± 0.4 14512 ± 48.66

EG1c 99.82 7.4 9.32 ± 0.3 12880 ± 56.74

EG2a 98.32 6.9 6.80 ± 0.6 19234 ± 88.14

EG2b 98.92 7.0 7.40 ± 0.2 18424 ± 78.34

EG2c 99.15 7.2 8.20 ± 0.66 17140 ± 72.14
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Fig. 1.  Standard calibration curve of voriconazole in phosphate buffer pH 7.4

Fig. 3. Cumulative Percentage of Drug Release of EG2a, EG2b, and EG2c

In-vitro drug release 

Fig. 2.  Cumulative Percentage of Drug Release from EG1a, EG1b, and EG1c
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DISCUSSION

The ethosomal gel formulations containing 
voriconazole were prepared using the cold dispersion 
method using varied concentrations of lecithin, ethanol 
and water. All the formulations were homogeneous. 
There was no grittiness, air bubbles and undissolved 
particles in all the gel formulations and were easy to 
apply and spread. All the formulations were free from 
grittiness and were easy to be applied. The prepared gels 
also were found to be washable. Besides physical 
evaluation, the prepared gels were evaluated for their 
pharmaceutical properties such as the pH, spreadability, 
drug content uniformity and in-vitro drug release. The 
pH of the gels was ranging between 6.8 and 7.4. This pH 
range is compatible with the skin and suitable to be 
applied either for topical or transdermal drug delivery. 
Sodium hydroxide was added in the Carbopol gel 
formulations to provide an alkaline environment. All the 
prepared formulations were having uniform 
spreadability. The spreadability values were comparable 
with values published in the literature. The values of 
spreadability were range from 6.80 ± 0.6 to 9.42 ± 0.4. 
All the formulations being aqueous base was easy to 
wash which was manually experienced. The viscosity of 
the gel was determined by using the Brookfield 
viscometer. Viscosity range of the six prepared gel 
formulations was from 12880 ± 56.74 to 19234 ± 88.14. 
From the results obtained, it is observed that increased in 
the amount of ethanol, the viscosity of the gel was 
reduced. Ethosomes using a high amount of ethanol has 
a slight effect on viscosity. While increasing the 
concentration of the polymers, raises the viscosity of the 
gels. This is because of the increase in hydration and the 
water absorption capacity of the gels. This viscosity 
results are comparable with literature published  
and considered as an acceptable range. Formulations  
of drug content uniformity were measured 
spectrophotometrically and were found to be ranging 
from 98.27 to 99.82. This drug content uniformity range 
is acceptable for semisolid formulations. The results are 
comparable with published literature on gels that were 
prepared using Carbopol. Diffusion study suggested that 
ethosomes prepared using various concentration of 
ethanol should difference in the rate of drug release. The 
drug release was calculated by comparing the 
absorbance of the known concentration of drug using the 
standard graph (Fig. 1). Formulations containing the 
lowest amount of ethanol that is 25ml showed the 
slowest release respective of the concentration of the 
gelling agent (Fig. 2). However, in all the formulations 
almost 95% and above drug was diffused within six 
hours. It was found that with increase in the polymer 
concentration, the rate of release was slightly reduced 
(Fig. 3). The increased diffusion rate in the formulations 
contains an increased amount of ethanol maybe attribute 
to the increased solubility of the drug. Whereas the 
decrease in diffusion with increased polymer 

concentration may be attributed to increased viscosity 
and drug entrapment in the gel matrix.14 The drug 
release from the prepared gel was increased with the 
increased amount of ethanol, this is due to the fact that 
Voriconazole is partially soluble in water, thus higher 
ethanol concentration eases the solubility of the drug 
and diffusion of the drug from the gel matrix was 
enhanced.15 

CONCLUSION

From the results of the study it could be concluded 
that Carbopol gels incorporated with voriconazole 
ethosomes using cold dispersion method is a viable 
option to develop and a topical or transdermal drug 
delivery system for the safe delivery of the drug and to 
obtain a better therapeutic efficacy. Pilot scale studies 
together with short term and long-term stability studies 
are required to assess the suitability of the formulation 
for large production. 
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INTRODUCTION

Plectranthus amboinicus (Fig. 1.) also commonly 
known as Indian borage is one of the most recognised 
species in the family of Lamiaceae, particularly for its 
therapeutic properties.1 In Malaysia, P. amboinicus 
commonly known as ‘bangun-bangun’ is used by the old 
folks for traditional remedies and food addition. This 
herb is full of phytoconstituents for therapeutics and 
nutritional properties, which are highly valued in the 
pharmaceutical industry. It has been used as therapeutic 
uses across the world in different traditional medicines, 
including for the treatment of diseases such as asthma, 
fever, malaria, inflammation, cough, skin disease, and 
constipation.2 The leaves extract of the plant produce 
antibacterial activity, the stem extract produce anti–
epileptic activity and the root extract produce wound 
healing activity.3

Nowadays, unsystematic use of antibiotics has led to 
emergence of resistant strains.4 This situation has 
triggered interests for new findings of antibacterial 
agents. However, production costs of new synthetic 
drugs are higher than those of drugs obtained from plant 
sources.5 Findings of new, effective yet affordable 
alternatives to overcome microbial infections are a must 
to reduce the number of mortality especially in 
developing countries.6 It is important to discover 
potential medicinal plants and their uses for further 
studies of their potential to be alternative treatments.4 

The medicinal plants are commonly used for the 
treatment of several diseases including infections 

throughout the world especially in East Asia. The plants 
are used in the form of crude extracts, infusions and 
essential oils. Nevertheless, many of these medicinal 
species are used without confirmation of their 
pharmacological effects.7 Moreover, these medicinal 

ABSTRACT
Plectranthus amboinicus commonly known as bangun-bangun is the most common species 
documented in the Lamiaceae family that being used as remedy for common illnesses such as of 
asthma, cough, headache, skin infection, stomach ache and urinary conditions. P. amboinicus is 
a large succulent aromatic perennial herb, shrubby below with an inclination for climbing or 
crawling. The aim of this study is to determine the preliminary antimicrobial activity of stem and 
leaf extracts against foodborne bacteria which are Bacillus subtilis, Escherichia coli, 
Staphylococcus aureus and salmonella. Antimicrobial activity were done by utilizing the cup 
plate method against Bacillus subtilis, Escherichia coli, Staphylococcus aureus and salmonella. 
Ethanol leaf extract shows highest inhibition zone towards S. aureus and B. subtilis while there is 
no significant activity against E. coli and salmonella. Methanol stem extract shows highest 
inhibition zone towards E. coli. Difference in extraction methods and plant origin give different 
result. In conclusion, leaf extracts of Plectranthus amboinicus from Malacca show antimicrobial 
activity against Bacillus subtilis and Staphylococcus aureus only while the stem extract show 
antimicrobial activity against all for bacteria. KPJ Medical Journal 2020; 8:39–42
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Fig. 1.  Plectranthus Amboinicus
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plants are used together with antimicrobial drugs. This 
can increase or restrain the pharmacological effects of 
drugs in the therapy.8 Thus, it is necessary to analyse the 
pharmacological effects of these plants in terms of 
toxicology and antimicrobial. 

Prevention and treatment of diseases using medicinal 
plants is known as herbal medicine. This type of 
treatment usually differs in every country because it 
depends on the beliefs, society cultures and theories.9 

Plants have been explored as the plausible sources of 
new agents because they have many phytochemical 
constituents that are useful in therapeutic. Besides, using 
plants as traditional remedy had been practiced for a 
long time due to their low toxicity.10 Over the time, 
health benefits of the available drugs are under threat as 
it becoming less effective as to many of them give toxic 
reactions and there is an emergence of drug resistant 
bacteria. Thus, it is essential to investigate antimicrobial 
activity of crude drugs or natural compounds. 
Furthermore, there is another emerging enquiry whether 
Plectranthus Amboinicus from Malaysia do have 
antimicrobial activity or not.

MATERIALS AND METHODS

Plant Materials

Fresh cultivated plant were collected from nursery 
(non-beach area) in Malacca and identified by Institute 
of Bioscience, Universiti Putra Malaysia (Voucher No.: 
SK3343/18). The leaves and stems were separated then 
washed with running water and shade dried at room 
temperature before being powdered for extraction 
process.

Extraction

25 g of dried powder of stem and leaf was separately 
soaked in 100 ml of individual solvents (ethanol and 
methanol) for 48 hours. The mixture was stirred 2-3 
times a day. The mixture then filtered with Whatman 
filter paper and the filtrate was evaporated to dryness 
using a rotary evaporator.11 

Bacteria Cultures

38 g of Muller Hinton Media was mixed with 1000 ml 
of distilled water. It was sterilised in autoclave at 121 ºC 
for 2 hours. The sterilised media were poured into petri 
dishes and cooled. Mueller-Hinton agar medium is the 
only susceptibility test medium that has been validated 
by National Committee for Clinical Laboratory 
Standards (NCCLS). Bacillus subtilis, Escherichia coli, 
Staphylococcus aureus and Salmonella spp were used in 
this study. All microbial strains were purchased from the 
Hospital Universiti Kebangsaan Malaysia (HUKM), 
Malaysia. From the stock cultures, each of bacterial 
strains was inoculated on nutrient agar broth. Sterilised 

wire loop was used to subculture. Then the inoculum 
were incubated at 37ºC for 24 hours.

Antimicrobial Assay

The concentrations used for the P. amboinicus 
extracts were 100 mg/ml, 50 mg/ml and 25 mg/ml. For 
100 mg/ml concentration preparation, 0.1 g of methanol 
and ethanol extracts were diluted in 1 ml of DMSO. 
Then, the 50 mg/ml and 25 mg/ml were prepared by 
using simple dilution method, which was 0.5 ml of  
100 mg/ml concentration were diluted in 1 ml of DMSO 
to get the 50 mg/ml concentration and 0.5 ml of the 
obtained 50 mg/ml concentration was taken and  
diluted in 1 ml of DMSO for 25 mg/ml concentration 
preparation.

Cups were made by using sterilised cork borer.12 The 
cups were filled with 20 μl of leaf extracts of the 
concentrations used which were 100, 50 and 25 mg/ml. 
20 μl gentamicin and 20 μl DMSO were utilised as 
positive control and negative control. For stem extract, 
the concentration used was 1000 mg/ml. To avoid any 
overlapping, all three cups were located at equal 
distances. All the plates were incubated at 37℃ with an 
inverted position. The diameter of zone of inhibition was 
measured after 24 hours. To ensure reliability, the test 
was repeated three times.

Statistical Analysis

Results were presented in mean ± standard error 
mean. Comparison between groups were made by  
One-Way Analysis of Variance (ANOVA) and were 
followed by Scheffe test for pairwise comparison with 
the help of SPSS v. 20. Differences with P<0.05 between 
experimental groups were considered statistically 
significant. All experiments were performed at least 
thrice (n=3).

RESULTS AND DISCUSSION 

The yield of extraction showed stem was the highest 
by 7.1 % in methanol, followed by leaf in methanol and 
ethanol by 3.0 % and 1.6 %. 

The highest inhibition zone was achieved by 
methanol extract (100 mg/ml) towards S. aureus at 11 ± 
0.4 mm (Table 1). Both methanol and ethanol extracts of 
leaf only showed activity towards gram positive bacteria. 
For stem, the highest inhibition zone was against E. coli. 
Referring the Table 2, P. amboinicus ethanol leaf 
extracts (using soxhlet method) from India only showed 
antimicrobial activity against B. subtilis at 7 mm, while 
no inhibition zone observed for S. aureus and 
Salmonella. But it gave 9 mm inhibition zone for both  
S. aureus and Salmonella for hexane extract.13 Another 
study using wild plant from Petaling Jaya was done 
utilising disc diffusion method showed inhibition zone at 
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14 mm and 10 mm for S. aureus and E. coli 
respectively.14 This suggest that different method of 
extraction and assay give different outcome for 
antibacterial activity. 

It has been reported that the methanolic  
stem extract of P. amboinicus exhibit antibacterial 
properties against E. coli and S. aureus with  
Minimum Inhibitory Concentration (MIC) at 1750  
and 1500 ppm respectively.15 This extract showed 
antioxidant, antiplatelet aggregation, antibacterial and 
antiproliferation of cancer cells.15 

It has been reported that P. amboinicus has few types 
of phytochemicals which includes of monoterpenoids, 
diterpenoids, triterpenoids, sesquiterpenoids, phenolics, 
flavonoids and esters.3 Whereas an investigation on the 
preliminary phytochemical analysis were done where 
the leaves show existence of carbohydrates, alkaloids, 
amino acids, flavonoids, tannins, quinone, glycosides, 
proteins, terpenoids and phenolic compounds.16 The 
composition of the phytocompounds and the essential 
oil may vary depends on the parameter, geographical 
features, climate and also method of extraction.11

CONCLUSION

The leaf extract showed activity only towards gram 
positive bacteria while the stem extract showed activity 
against all four bacteria. For future study, phytochemical 

screening and isolation of compounds may determine 
the active compounds that have antimicrobial profile. 
Other than that, more advanced approach for 
antimicrobial study such as Minimum Inhibitory 
Concentration (MIC) and Minimum Bactericidal 
Concentration (MBC) can be implemented.
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INTRODUCTION

Breast cancer is a worldwide issue and a leading 
cause of death among women globally. A total number 
of 103,507 new cancer cases were diagnosed in 
Malaysia between the year of 2007 to 2011. The Age-
Standardised Rate (ASR) in Chinese females were 126.2 
per 100,000 population, Malay females were 81.9 per 
100,000 population, and Indian females were 110.1 per 
100,000 population. The five most common cancers 
among females were cancers of the breast, colorectum, 
cervix uteri, ovary and lungs.1

Early detection of breast cancer can be achieved by 
performing periodic breast self-examination (BSE), 
mammography, and clinical breast examination. Yearly 
clinical breast examination by a trained healthcare 
professional followed by monthly BSE is an effective 
route for prevention.2 Mammograms are the gold 
standard for best breast cancer screening worldwide. 
Breast self-Examination (BSE) is the supplement 
technique prior to mammography because it is easy, 
convenient, and does not need an equipment.3 BSE 
benefits women in two ways: women become familiar 
with the appearance as well as able to feel their breasts 
and detect any unusual lump the soonest.4

Since breast cancer awareness is poor in Malaysia, 
BSE is not routinely practiced. Only a few eligible 
women attend mammogram screening and practice BSE 
routinely.5 Breast cancer occurrence increases with age 
and a large number of women are diagnosed after the 

age of 40. However, younger women aged 35 and below 
have worse prognosis and higher recurrence rate 
compared to older women. Yet, teenage women are in 
denial that they are equally vulnerable in developing 
breast cancer like other women regardless of age.6,7,8 

Therefore, they take for granted the importance of 
practicing BSE. What has failed to come into light is 
early diagnosis decreases potential for certain symptoms 
such as pain, resulting in decreased expenses of 
treatment and when breast cancer is diagnosed earlier 
survival rates increases.9

Several number of researches have been done among 
women in urban areas which limit the knowledge and 
awareness level among women in sub-urban areas. 
Therefore, this study is primarily conducted to assess the 
knowledge and awareness level of breast self-examination 
(BSE) among women in Labu, Negeri Sembilan.
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ABSTRACT
Breast self-examination (BSE) is a self-screening method used to detect breast cancer at an 
early stage prior to mammogram. Therefore, it is significant for women from all age groups to 
equip themselves with the knowledge and importance of BSE which aids in higher survival rates. 
This study aims to determine the knowledge and awareness level among women in Labu, Negeri 
Sembilan. A cross-sectional study was conducted among 200 women by using purposive 
sampling technique. Respondents completed a set of validated questionnaires after consenting 
to the study. A total of 43.0% of respondents had good knowledge and awareness of BSE, 25.5% 
moderate followed by 31.5% poor knowledge and awareness of BSE. The mean knowledge and 
awareness for women with family history of cancer 35.7(±0.86) is higher compared to the women 
with no family history 33.8(±0.78); nonetheless, it is not statistically significant (p=0.34). There 
was no significant difference in knowledge and awareness of BSE regardless of the education 
level of respondents (p=0.39). Age does not influence the knowledge and awareness level of 
BSE (p=0.55). Women with positive family history of cancer has a higher mean score of 
knowledge and awareness as compared to women with negative family history. It is suggested 
that more awareness campaigns should be held to promote regular practice of breast self-
examination. KPJ Medical Journal 2020; 8:43–46
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METHODOLOGY

A cross-sectional study was conducted among 200 
voluntarily female residents aided by the purposive 
sampling technique. The respondents were selected 
based on their voluntariness in completing the 
questionnaire prior to which consent was obtained. The 
focused population in this study was women aged 18 and 
above residing in Labu, a sub-urban region in Negeri 
Sembilan and who were able to read and write in Malay 
and English. Both women with and without the family 
history of breast cancer were included in this study. The 
three main ethnic groups in Peninsular Malaysia namely 
Malay, Chinese and Indian, were included.

The study was conducted from October 2017 to 
October 2018 and the study was approved by the 
institutional review board at KPJ Healthcare University 
College with the following ethical clearance number: 
KPJUC/RMC/EC/2018/124. All respondents were 
required to complete a set of validated questionnaire. 
The questionnaire consisted of two sections where the 
first section was designed to obtain the socio-
demographic data such as age, race, marital status, 
education level and family history of cancer. The second 
section consisted of eleven items which was mainly to 
assess the knowledge and awareness of breast self-
examination (BSE). It covered general questions such as 
what is BSE, when is BSE done and the signs and 
symptoms that are needed to be looked out for while 
performing BSE. The questionnaire is developed in 
Bahasa Malaysia then validated and translated to 
English by an expert. Upon completion of questionnaire 
validation, a pilot study was conducted among random 
samples. Reliability test is carried out using ‘IBM SPSS’ 
Statistics Software version 22 with a significant 
Cronbach’s Alpha value of 0.791.

A score of ‘2’ was assigned to each correct answer 
and 1 for unsure answer followed by ‘0’ for each 
incorrect answer. The scoring for the knowledge and 
awareness was divided in three quartiles. Quartiles were 
used in many other researches to describe the scoring for 
the knowledge and awareness. This is supported by a 
study conducted in India where the knowledge of 
respondents were classified into three categories ‘good’, 
‘moderate’ and ‘poor’.10 A score of 0-31 indicated poor 
knowledge and awareness level of BSE whereby 32-37 
indicated moderate knowledge and awareness and 38-54 
indicated good knowledge and awareness level with the 
total score of 54. Descriptive analysis was used to 
determine the mean score of the socio-demographic 
data. Followed by the independent t-test which was used 
to compare the knowledge and awareness of BSE among 
women with and without family history of cancer. 
ANOVA is used to compare the knowledge and 
awareness of BSE among women with different 
educational levels and age groups. Data obtained were 

analysed by the (SPSS, Inc., Chicago, IL) and 
Categorical Response (Yes/No/Don’t Know).

RESULTS

A total number of 200 respondents participated in this 
study. The majority of respondents were Malay (81.5%), 
Indians (12.5%) and Chinese (6.0%). Respondents were 
divided into three age groups which range from 18-29 
(32.0%) followed by 29-50 (46.5%) and 51-60 or more 
(21.5%). However, there was no significance among the 
age and the knowledge and awareness of the respondents 
(p=0.55). The total respondents received primary, 
secondary and tertiary education. A total of 9.0% 
respondents had primary education, followed by 35.5% 
with secondary education and 55.5% received higher 
education. There was no significant difference in the 
knowledge and awareness of BSE regardless of the 
education level (p=0.39). The knowledge and awareness 
of BSE was higher among the respondents with positive 
family history of cancer (mean: 35.7; SD:) as compared 
to the respondents with negative family history of 
cancer; nonetheless, this was not statistically significant 
(p=0.34). Table 1 below indicates the Socio-
demographic data of the respondents and Table 2 
indicates the knowledge and awareness level of BSE of 
the total respondents. 

Table 1 — Socio-demographic data (n=200)

Characteristics n(%) Mean p-value

Age Group

18-29

30-50

<50

63(31.5)

51(21.5)

86(43.0)

33.2

35.3

34.1

P=0.55

Race

Malay

Chinese

India

163(81.5)

12(6.0)

25(12.5)

34.2

33.0

33.7

Marital Status

Single 

Married

Widowed 

39(19.5)

157(78.5)

4(2.0)

32.8

34.5

30.5

Education Level

Primary 

Secondary

Tertiary 

18(9.0)

71(35.5)

111(55.5)

32.5

33.4

34.8

P=0.39

Family History

Yes 

No

27(13.5)

173(86.5)

35.7

33.8

P=0.34
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Table 2 — Level of the knowledge and awareness level 
of BSE (n=200)

Characteristics Score N(%) Mean(SD)

Level of knowledge and awareness

Good 0-31 86(43.0) 34.1(SD)

Moderate 32-37 51(25.5) 35.3(SD)

Poor 38-53 63(31.5) 33.2(SD)

DISCUSSION

This study was conducted in a sub-urban region Labu, 
Negeri Sembilan and the majority respondents who 
participated in this study were Malays. This is due to the 
ethnic makeup in Malaysia where the majority 
population is held by the Malays with the current rate of 
20.07 million (69.1%) citizens as of.11 Adding on, a 
similar study was conducted among non-medical 
students in a local university where more than half of the 
respondents were Malays (84.6%) which aligned with 
our study. Another supportive study conducted in Klang 
valley showed that majority of the respondents were 
Malays.12,13

Age is an important risk factor for breast cancer, as 
women over 50 years of age accounted for 
approximately 78% of new breast cancer cases and 87% 
of breast cancer-related deaths in 2011 in the United 
States.14 In this particular study, the age did not 
influence the knowledge and awareness of BSE among 
the respondents. The results of this study was supported 
by a similar study conducted among college going girls 
in Indian where the results showed no significance 
between the age of the respondents and the knowledge 
and awareness of BSE. Besides, the results of another 
study conducted among female health workers in Iran 
also had concluded that the socio-demographic results 
such as age, academic qualification and marital status 
had no influence on the knowledge and awareness of 
BSE. A Malaysian study conducted among students in a 
private higher-level institution had concluded there was 
no significance between the age and knowledge and 
awareness of the respondents. However, on the contrary, 
a study conducted in Nigeria concluded that women’s 
age had a significant relationship with the knowledge of 
BSE. Therefore, women who were 40 years of age were 
suggested to perform regular BSE and equip themselves 
with the knowledge and awareness which helps in early 
diagnosis of breast cancer.10,15,16

The findings of this study indicated that the education 
level of the respondents did not influence the knowledge 
and awareness of BSE. A study in Malaysia among 
female adolescents also showed no significance between 
the educational level and knowledge and awareness of 
BSE. Another Malaysian study among female teachers 
showed that educational status was not associated with 
the practice of BSE among respondents. The reason 
could be due to lack of health information among the 

respondents and less exposure towards information 
regarding breast cancer and screening techniques. 
However, on the contrary, a study conducted in Nigeria 
showed that the education level was significantly 
associated with the knowledge and awareness of BSE, 
where respondents with higher education level had 
sufficient knowledge and awareness of BSE. Education 
level of the respondents was an important factor in 
determining the knowledge and awareness of BSE and 
has proven that education level had increased the BSE 
practice by 1.8 times among the respondents and  
also higher education level had decreased the barriers  
of BSE.17,18,19,20,21

Findings of this study showed that there was no 
significance between the knowledge and awareness and 
family history of breast cancer among the respondents. 
The results of a study conducted among Mexican 
women contributed similar results where the findings 
did not show any statistical significance between the 
knowledge and awareness of BSE and family history of 
breast cancer among respondents. Besides, monthly 
BSE practice was not differently done among the 
respondents with or without family history of breast 
cancer. Moreover, the respondents with positive family 
history showed no great worry about developing breast 
cancer and had lesser knowledge on breast cancer 
screening techniques compared to the respondents with 
negative family history.  This was because half of the 
respondents with positive family history did not know 
that they were at risk of developing breast cancer due to 
familial genetic mutation BRCA1 and BRCA2. 
However, in a Malaysian study in contrast to this, 
showed a significant association between the knowledge 
and awareness of the respondents and the family history 
of breast cancer where respondents with positive family 
history of breast cancer portrayed better knowledge and 
awareness of BSE. This could be possible due to the 
experiences of the respondents with positive family 
history where they had shared the sufferings of a family 
member diagnosed with breast cancer and succumbed to 
the disease, hence, they become more aware.6,22,23

CONCLUSION

In conclusion, there was no significant difference of 
knowledge and awareness of BSE regardless of the 
educational level and age groups. Respondents with 
positive family history of cancer has higher mean score 
of knowledge and awareness of BSE as compared to 
respondents with negative family history; however, it is 
not statistically significant. Thus, it is suggested that 
more awareness campaigns and educational 
programmes that emphasize on the importance of 
practicing BSE should be done to educate women from 
all ages. It is proven that such measures will aid in the 
knowledge and awareness level of BSE among women. 
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INTRODUCTION

Nursing education provides nursing students with the 
necessary skills that help them to offer the best quality of 
care to patients with complex health problems through a 
fit clinical experience.1 Clinical experience is considered 
a core element of undergraduate nursing education.2 It 
prepares nursing students with the required skills to 
provide safe and high quality care.3 In addition, it 
develops the professional skills of nursing students such 
as critical thinking, psychomotor proficiency, and 
professionalism.4

Several studies in the literature highlighted that 
complex factors exert positive and significant influences 
on students’ satisfaction regarding their clinical learning 
strategies from the nursing students’ point of view such 
as the clinical teacher characteristics and professional 
competence,5 another important characteristics include 
the professional behaviour during clinical teaching in 
the clinical setting; as calmness during stressful events, 
use of clear communication, and encouraging students 
for independent decision making.4,5 On the other hand, 
several studies reported that uncivil approach to nursing 
students from their instructors form a major source of 
stress and dissatisfaction among nursing students.6 In 
addition to the stress they experience by viewing the 
clinical instructor as evaluator rather than educator.7

Students’ satisfaction regarding their clinical education 
experience is important to develop confidence in clinical 
nursing practice after graduation.8 Studying students’ 
satisfaction is very important to improve educational 
institutions ‘teaching strategies to meet students’ 
changing demands.9 Furthermore, investigating student’s 
perspective about clinical training is essential in order to 
promote clinical education strategies and meet the 
student’s expectation regarding their clinical learning 
experiences. Therefore, the overall aim of the current 
study was to assess students’ readiness regarding their 
clinical nursing experiences in both laboratories and 
clinical setting utilising a comprehensive investigation 
of different aspects of students’ satisfaction.
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ABSTRACT
Background: Studying students’ satisfaction regarding clinical experiences is crucial in 
developing confidence in clinical nursing practices.
Aim: To evaluate nursing students’ satisfaction with clinical education in both clinical practice 
placement and nursing laboratories.
Methods: A descriptive correlational research design was employed in one of the faculties of 
nursing at KPJUC with convenient sample of 100 questionnaires was collected from students 
enrolled in year one semester one diploma in nursing program. Two different instruments were 
used to assess students’ satisfaction regarding their clinical experiences; one for laboratory 
settings, and the other for clinical settings.
Results: The study revealed that students were generally satisfied with their training 
experiences; with high mean satisfaction level regarding their laboratories experiences and 
moderate mean satisfaction level regarding their clinical experiences. A majority of the nursing 
students reported that the exercises in the clinical lab were a good way to prepare for the 
practice, although most of them did not perceive that the procedure conducted at the university 
resembled how it is conducted in clinical practice.
Conclusion: Using simulations and practice in nursing laboratory increases students’ 
satisfaction with their clinical education in both clinical field and nursing laboratories, which might 
enhance students’ confidence in clinical nursing practices after graduation. KPJ Medical 
Journal 2020; 8:47–50

Keywords: Clinical experiences, laboratory experiences, students’ satisfaction, nursing
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Research Question:
1. What are the knowledge, skill and abilities of year 

one diploma in nursing students in their readiness 
before clinical practice?

2. What are the barriers and challenges year one 
diploma in nursing students face in the skill 
laboratory and clinical practice?

3. What are the strategies to confirm their readiness to 
go to clinical practice after theory in classroom?

Research Design: A quantitative descriptive research 
design was employed to investigate students’ 
satisfaction regarding their clinical education.

Subjects: Participants included diploma in nursing 
students at KPJUC. Participants who completed the 
study were trained in skill laboratory or clinical setting 
at hospitals. The total number of participants was 100 
and all of them were asked to participate in the study 
voluntary. Verbal consent was obtained from all 
students. Students were asked to complete the study 
questionnaire after completing their training in the skill 
laboratory or in the clinical placement. 

Setting: This study was conducted at KPJUC, Nilai. 
Study participants’ were the diploma in nursing program 
student’s from first semester. The laboratory clinical 
experiences included the courses e.g. fundamental 
nursing. 

Instruments: Two instruments developed by the 
researchers were used in the current study utilising the 
literature review and their experiences in the field of 
nursing education. An instrument was designed to assess 
students’ satisfaction regarding their training in the skill 
laboratory setting, and the other one for assessing 
students’ satisfaction regarding their training in clinical 
practice.

The two scales have demographic information about 
participants such as course title, course level, year/
semester, gender and students’ status (regular or 
bridging student). Both instruments used a five point 
Likert scale: (1= strongly disagree; 2= disagree; 3= 
natural; 4= agree; 5= strongly agree). The total number 
of items regarding satisfaction level with laboratory 
training is 12 items, yielding a total score ranges 
between 12 and 60 with the higher total score indicates 
greater satisfaction. 

The second instrument assesses students’ satisfaction 
regarding their clinical field placement experiences. It 
consists of four main sub-dimensions (clinical setting 
facilities, nursing staff in the clinical setting, clinical 
instructor characteristics and clinical setting opportunity 
for learning). The total number of items regarding 
satisfaction level with clinical training is 13 items, 
yielding a total score ranges between 13 and 65 with the 
higher total score indicates greater satisfaction. A mean 
score of (13-30.3) indicates poor satisfaction level, a 

mean score of (>30.3-47.6) indicates moderate 
satisfaction level, and a mean score of (>47.6-65) 
indicates high satisfaction level. One Way Analysis of 
Variance were and correlational design was used in  
this study.

Ethical clearance / Data collection

The study was initially approved by the research 
committee of the faculty of nursing. Verbal consent was 
obtained from each student, after explanation of the 
study purposes, natures, procedures; the participants 
were asked to complete the satisfaction scales. Students 
participated in the study voluntarily after they were 
assured that information obtained would be confidential. 
Participants’ anonymity was maintained. Students were 
asked to complete the questionnaires at the end of their 
training in both laboratories and clinical field 
placements. Each questionnaire took about 10 minutes 
to be completed.

Statistical Analysis

Data was analysed using SPSS IBM program version 
22. Descriptive statistics using (frequency, mean and 
standard deviation) were used to describe the sample and 
to calculate the mean score for the satisfaction in the 
laboratory and clinical setting. Comparisons between 
the groups were conducted using t-test. The reliability of 
each instrument was analysed using Cronbach alpha 
coefficient and test-retest reliability.

RESULTS

100 were fully completed giving a response rate of 
100%. Table 1 shows the socio-demographic 
characteristics of the participants. The majority of 
participants 60 (60%) participants were from clinical 
based courses. Additionally, 40 (40%) participants were 
from skill lab.

Table 1 — Demographic characteristics of the study 
sample

Parameter Category Frequency (%)

Training Type Skill lab 40

Clinical 60

Total 100

Study level First year 60

Second year 40

Total 100

Gender Male 30

Female 70

Total 100
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A greater percentage of participants were from the 
first year level 60 (60%), 40 (40%) were from second 
year level. The majority of participants were female 
students (70%) while 30 (30%) were male students.

One way analysis of variance was used to assess 
whether mean of laboratory satisfaction differed 
significantly across the types of courses (Table 2). The 
results showed that there was no statistically significant 
difference in total lab satisfaction between the different 
courses (F = 48/100, M=40/100 and S=12/100). 

Table 2 — Comparison of laboratory experience satisfaction 
across courses

Course N Means SD P-value

Fundamental 48 48.77 12.33 0.084

Medical nursing 40 43.77 7.08

Surgical nursing 12 42.08 5.24

Total 100

One way analysis of variance was used to assess 
whether mean of differed significantly across the types 
of courses (Table 3). The results showed that there was 
statistically significant difference in total clinical 
satisfaction between the different courses (F = 60/100,  
M = 25/100 and S = 15/100). 

Table 3 — Comparison of clinical experience satisfaction 
across courses

Course N Means SD P-value

Fundamental 60 46.5 4.94 <0.001

Medical nursing 25 34.0 12.33

Surgical nursing 15 34.5 10.78

Total 100

DISCUSSION 

The purpose of this study was to assess students’ 
perspectives about their clinical nursing experience in 
lab settings and clinical settings. Overall, the students 
reported high satisfaction level regarding the lab training 
and moderate satisfaction level regarding their clinical 
training.

The same outcome was reported by two studies10,11 
that found that nursing students were generally satisfied 
with their learning in the laboratory settings. The 
researchers suggest that students feel more control and 
confidence in structured scenarios in the lab setting than 
the clinical setting with actual patients.

This satisfaction level was not significantly different 
according to gender of students, but the students’ 
satisfaction regarding lab training differed significantly 
between second year’s students and first year student’s. 
Unsurprisingly, second years students usually have more 

experience than first year students, which make them 
perceive their lab training easier than regular students 
who are exposed to new experiences. However, there 
was no significant difference in students’ satisfaction 
regarding their training in the clinical settings. In fact 
nursing students may perceive their lab training as a 
vague experience because they have no real contact with 
patients.

Subsequently, simulation is a suggested approach to 
increase students’ confidence, decrease their anxiety, 
and enhance their satisfaction with their lab training.12, 13 
Nursing students who are trained in clinical settings may 
feel that the skills they learned in the lab settings are 
cultivated to meet the actual needs of patients and 
workplace requirements, which make them more 
satisfied regarding their clinical training.

This outcome suggests that the courses students 
enrolled in during their first year of training are 
perceived as difficult and rated with low satisfaction by 
students. However, with increasing knowledge and 
experience, students might become more used to the lab 
settings and report more satisfaction with lab training 
when taking advanced courses in laboratories. Future 
research may want to use large international samples to 
confirm and generalise the results of the current study. 
Furthermore, qualitative research may provide in depth 
understanding of the actual experiences of nursing 
students during their lab and clinical practice. Validation 
of the tools used in the current study on a larger sample 
may overcome the limitations of the current study.

CONCLUSION 

Using simulations in laboratory settings increase 
students’ satisfaction with their clinical education in 
both clinical field and laboratories. This might positively 
impact students’ confidence in clinical nursing practices 
after graduation. Furthermore, qualitative research may 
provide in depth understanding of the actual experiences 
of nursing students during their lab and clinical practice. 
Validation of the tools used in the current study on a 
larger sample may overcome the limitations of the 
current study. Finally, using simulation in lab setting 
may increase students’ confidence and satisfaction with 
their lab training in different courses.
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ABSTRACT
Background of study: Feedback from students as customer prospective is a benchmark in 
improving quality of education towards effectiveness of program delivery. Respect for learners 
and their needs in program review would provide positive learning experiences. However, there is 
a lack of research investigating how students perceive programs they undergo especially in 
healthcare education.
Objective: Therefore, this study aimed to determine effectiveness of healthcare education 
program delivery on physiotherapy students perspectives.
Design and Participants: A cross-sectional study was conducted at KPJ Healthcare University 
College, Nilai. A total of 134 physiotherapy students who had been enrolled in diploma program 
or Bachelor program participated voluntarily.
Measurement tool: A survey using Dundee Ready Educational Environment Measure (DREEM) 
was used to assess five domains of learning perceptions involving learning activities, teachers, 
environment, academic outcomes and social life.
Analysis: Descriptive analysis was used to determine the frequency distributions on student 
perspectives in all domains.
Results: We found that physiotherapy students had positive perceptions on delivery of this 
program. They agreed that learning activities was stimulating (91.7%) and encouraging (90.3%). 
Teaching was delivered via student-centred approach (73.2%) with time well managed (84.3%), 
clear course learning objectives (85.8%), factual learning (79.1%) and made easy for students to 
understand. Students were encouraged to be an active learner by teaching environment (79.9%) 
and teachers (85.5%). Students felt their teachers were knowledgeable (100%), well prepared 
(88.8%) and had good communication with students (91.8%), provided clear examples in 
teaching (92.6%) and feedback (86.6%) with constructive learning (73.1%). Learning strategies 
in worked for students academically (75.4%), developed problem-solving skills (72.4%), 
interpersonal skills (86.5%) and competence (91.8%) which made students feel prepared to 
serve the in profession (67.9%) and relevant to their career in healthcare (93.3%). Students 
enjoyed the delivery of programs. Students had positive social life throughout study (80.6%) as 
they felt more enjoyment than stress (64.2%), not lonely (51.5%), not bored (70.9%) as students 
mingled (90.3%). Stress coping program was provided to students (58.2%) and they were with 
learning facilities (64.3%).
Conclusion: We conclude that physiotherapy students have adopted positive perceptions 
toward their program delivery. Students have higher expectations on teacher characteristics and 
credibility. Students satisfaction on healthcare program delivery depends on effective learning 
activities they undergo, competence teachers, conducive environment and encouraging social 
life.  The findings provide a customer’s review for program quality improvement which is essential 
in our effort to be the most preferred healthcare education provider in Malaysia especially in 
physiotherapy program. KPJ Medical Journal 2020; 8:51–57
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INTRODUCTION

Assessment of educational program is a continuous 
process for high quality education delivery and is found 
to be related with academic success and students 
satisfaction with educational curriculum.1 Monitoring 
the perceptions of students on education by defining its 
strengths and weaknesses2 would lead to satisfaction, 
accomplishment and competent graduates in the 
profession.3 Student’s perception of learning is one area 
that can be measured to determine the effectiveness of 
education program, student’s desire in learning and 
instructive accessibility. Involvement of learners in 
assessment of their real learning process would be one of 
best methods to determine the effectiveness of an 
education programs delivery.  Respect for the learners, 
their needs and encouragement of participation in 
education program may be assessed to provide more 
understanding on how students learn, how they gather 
information and how these will impact on future 
learning and skills acquisition. Hence, students’ 
perceptions on their education program is an important 
factor in assessing the efficacy of educational program 
delivery and the success of a curriculum.1  

This study aimed at investigating the effectiveness of 
education program and to identify areas for 
improvement that may contribute to more meaningful 
student learning experience. Students learning 
experience and satisfaction can be determined by using 
Dundee Ready Education Environment Measure 
(DREEM)3,4 that assess students’ psychosocial and 
emotional needs. DREEM was used widely in 
scrutinising learning environment and its climate change 
among various medical and health professional 
programs which has been reported in India, Iran, Saudi 
Arabia, Ireland, Kuwait, Australia, Turkey, Brazil, 
Sweden, Sri Lanka, United Kingdom, Singapore, Chile, 
Nigeria, Nepal, Canada, Japan and China.5 In Malaysia, 
studies on effectiveness of program delivery were 
conducted mostly among students in Medical program at 
Universiti Kebangsaan Malaysia,6,7 International Islamic 
University Malaysia,8 Universiti Sains Malaysia,9,10 
Universiti Teknologi MARA11 and International 
Medical University.12 A study using DREEM also 
evaluated pharmacy program at Taylor’s University.13 
Nursing program at International Islamic University 
Malaysia14 and Human Resource Management program 
at International Islamic University College.15 Despite 
the growing numbers of studies, effectiveness of 
education delivery in physiotherapy program is still 
limited. The survey determined student’s perception on 
learning, teachers, student’s academic self-perception, 
perception of atmosphere and social self-perception in 
physiotherapy program at KPJ Healthcare University 
College which would facilitate the institution to design 
high quality of program education outcomes.16  

The survey outcome can be utilised as a benchmark in 
program review on curriculum design and in the drive 

toward continuous quality improvement in education 
delivery. Determination of constructive learning 
environment provides a platform for better experience of 
student learning needs. The findings of this study would 
be useful in upgrading the program quality and its 
graduates to achieve the vision of KPJ Healthcare 
University College which is to be the preferred 
healthcare education provider in Malaysia. Awareness of 
effectiveness of educational delivery is crucial in 
providing high quality standard of healthcare education 
which later creates a positive institutional profile and 
branding image. 

METHODOLOGY

A cross-sectional study was conducted among  
134 students from physiotherapy program at KPJ 
Healthcare University College, Nilai whose ages ranged 
between 18 to 27 years old (20.85±1.94). They were 
recruited through a purposive sampling from semester 1 
to semester 8 to represent perspectives from all groups 
of students. The total sample size of subjects 
representing the population was determined using 
Krejeic & Morgan table.17 Postgraduate physiotherapy 
students and students who were undergoing deferments 
within their study periods due to disciplinary actions 
were excluded. Ethical approval was obtained from the 
Institutional Ethical Board prior for this study to be 
conducted. Subjects were volunteers and human rights 
were protected. 

 A survey was conducted using Dundee Ready 
Educational Environment Measure (DREEM) 
comprising of 50 domains from 5 categories that 
included student perceptions on learning activity, 
teachers, academic self-perception, learning 
environment and social life.18 The students were 
required to score each domain using a five-point likert 
scale, eg. strongly agree (4), agree (3), uncertain (2), 
disagree (1) and strongly disagree (0) of the scoring 
frequencies (%) were later interpreted as very poor (0 to 
25%), plenty of problems (25.5% to 50%), more positive 
than negative (50.5% to 75%) and excellent (75.5% to 
100%). The tool had been showed to be highly reliable19 
and valid for undergraduates in medical and health 
professions.2,4 The completed questionnaires were 
gathered at the end of sessions for data analysis by using 
Statistical Package for Social Sciences (SPSS version 
20). Descriptive statistics using frequency distributions 
with percentages of each domain was used to evaluate 
program delivery to determine its efficacy from 
students’ perspectives. 

RESULTS

This study evaluated students perceptions on program 
delivery in five categories including learning activity, 
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teacher characteristics, academic self-perception, 
learning environment and social life. 

Our result has showed that physiotherapy students 
were satisfied with learning activities delivered in the 
program. All domains were scored with excellent rating 
except emphasised long term learning compared to short 
term learning which was rated positively (Table 1). 
Students felt encouraged to participate during teaching 
sessions as teaching was motivating and encouraging. 
The teaching time was well managed, easy to follow and 
students were benefited. Students were clear about the 
course learning objectives and teaching was emphasised 
on factual learning. They have agreed that teaching 
environment encouraged them to be an active learner 
and help them to develop their competence. Teachers use 
student-centred approach and they encouraged students 
to be an active learner. 

Teacher characteristic was found to be excellent in all 
domains except on teacher who had provided 
constructive criticism that benefit students which the 
item was rated positively (Table 2). Students agreed that 
teachers were knowledgeable and had a good 
communication with students. Students were assisted in 
learning as their teachers had provided them with 
constructive criticism. They also agreed that teachers 
were well prepared for their teaching sessions as they 
gave clear examples during lessons and use patient-
centred approach. However, some students agreed and 
uncertain on teachers who tend to get angry in class 
which accounted to about 23.1% and 35.8% respectively. 
Total of 41% of students only disagreed on this item.

 We also have evaluated on student’s adaptation with 
their learning process (Table 3) which found to be 
excellent on learning strategy, preparation towards 
healthcare career and relevancy of course into career. 
The preparedness for profession, develop empathy and 
gain problem solving skills were also rated positively. 
They agreed that learning strategies in physiotherapy 
program works for subjects before and continue into 
work clinically which were essential for them to be 
prepared into workforce. Their learning experience 
helps them to develop empathy as they felt the program 
was relevant to their career in healthcare profession. 
Their problem-solving skills have been improvised 
throughout the delivery of academic program. However, 
a total of 6.7% of students who agreed that they were 
capable to memorise the lesson content needed. Most of 
the subjects agreed and uncertain that they were not 
capable to memorise all they need which accounted 
about 42.6% and 50.7%, respectively. In contrast, most 
of them still agreed on their year’s study which was a 
good preparation for this year’s study experience and 
performance.  

Perception of social life experiences among students 
throughout their study was found to be encouraging. 
Students were supported by a good system that managed 
those who get stressed (58.2%). Their social life was 
good while study in this program (80.6%) and they were 

not lonely during study (51.5%). Most of students 
enjoyed the program as only 29.1% of students felt 
bored and only 17.9% who felt tired to enjoy this 
program. Students enjoyed study because most of them 
have good friends (90.3%) and satisfied with their 
learning facilities (64.3%). Moreover, this positive 
social interaction had contributed toward their 
confidence about passing result this year (68.7%). 

Students were also satisfied on learning environment 
(Table 4) which was found to be excellently 
comfortable, motivated students to be a learner and they 
were allowed to ask questions which developed their 
interpersonal skills. Students also positively perceived 
on their environment for lecture/tutorial, discussion and 
class practical as they felt relaxed. However, less 
subjects felt relaxed during clinical posting (28.9%). 
They also positively perceived that learning environment 
encouraged them to enjoy than stress which made them 
to have better concentration. The findings had justified 
on students who were motivated to be a good learner and 
they have more opportunities to develop interpersonal 
skills in this program. 

Table 1 — Perception of learning activities among 
physiotherapy students

Frequency (%)
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I am encouraged to 
participate during 
teaching sessions

27.6 62.7 9.7 - -

The teaching is often 
stimulating/ motivating/
encouraging

21.6 70.1 8.2 - -

The teaching is student-
centred

6.0 67.2 20.9 4.5 1.5

The teaching helps to 
develop my competence

22.4 69.4 6.0 1.5 0.7

The teaching is well 
focused

20.9 60.4 17.9 0.7 -

The teaching time is put 
for good use/easy to 
follow/benefited

13.4 70.9 15.7 - -

The teaching emphasises 
on factual learning

14.2 64.9 20.1 0.7 -

I am clear about the 
learning objectives of the 
course

11.9 73.9 12.7 1.5 -

The teaching 
environment encourages 
me to be an active learner

12.7 67.2 20.1 - -

The teacher encourages 
me to be an active learner

14.9 70.9 14.2 - -

Long term learning is 
more emphasised than 
short term learning

11.9 62.7 21.6 3.7 -
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Table 2 — Perception of physiotherapy student on 
teacher

Frequency (%)
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The teachers are 
knowledgeable

63.4 36.3 - - -

The teachers use patient-
centered approach

11.9 72.4 14.9 7 -

The teachers have good 
communication skills 
with student

37.3 54.5 8.2 - -

The teachers are good at 
providing feedback

17.9 68.7 13.4 - -

The teachers provide 
constructive criticism that 
benefit student

10.4 62.7 25.4 1.5 -

The teachers give clear 
examples

18.7 73.9 7.5 - -

The teachers are well 
prepared for their 
teaching sessions

26.1 62.7 10.4 0.7 -

The teachers are 
authoritarian/dictator/
strict

6.7 43.3 35.8 11.9 2.2

The teachers get angry in 
teaching sessions

3.7 19.4 38.8 27.6 10.4

The students make 
teacher angry

9.7 13.4 35.8 23.1 17.9

Table 3 — Perception on academic outcomes among 
physiotherapy students

Frequency (%)
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Learning strategies 
which worked for me 
before, and continue to 
work for me now

8.2 67.2 24.6 - -

I feel I am being well 
prepared for my 
profession

13.4 54.5 31.3 0.7 -

I have learnt a lot about 
empathy in my 
profession

17.9 72.4 9.0 0.7 -

My problem-solving 
skills are being well 
developed throughout 
the course

8.2 64.2 26.9 - 0.7

The course is relevant to 
career in healthcare

24.6 68.7 5.2 1.5 -

Table 4 — Perception on learning environment among 
physiotherapy students

Frequency (%)
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I feel relaxed during 
lectures/tutorials

9.0 65.7 20.1 5.2 -

I feel relaxed during 
discussion

11.2 63.4 21.6 3.0 0.7

I feel relaxed during 
class practical

14.9 56.1 21.1 7.0 0.9

I feel relaxed during 
clinical posting

3.7 25.2 42.1 23.4 5.6

I feel comfortable in 
teaching sessions 
socially

18.7 70.1 10.4 0.7 -

The learning environment 
motivates me as a learner

8.2 72.4 17.9 1.5 -

The course giving me 
more enjoyment than 
stress

5.2 59.0 29.1 6.0 0.7

I am able to concentrate 
well in my study

5.2 58.2 33.6 3.0 -

I am able to ask the 
question I want

21.6 66.4 9.7 2.2 -

There are opportunities 
for me to develop 
interpersonal skills in 
this course

21.6 64.9 13.4 - -

This course is well 
timetable

5.2 42.5 43.3 6.0 3.0

I find learning experience 
is disappointing

2.2 8.2 26.1 50.0 13.4

Cheating is a problem in 
this course

19.4 23.9 36.6 13.4 6.7

DISCUSSION

Students recognitions on learning environment is one 
of the factors that can be measured to determine the 
effectiveness of education program and student’s desires 
in learning. Assessment of an education program 
through evaluation by students to measure its efficacy 
become an important issue for debates in Health 
Sciences education program includes physiotherapy 
program. Physiotherapy students in KPJ Healthcare 
University College have positive perception on program 
delivery which showed that the institution have provided 
excellent services to students academically. These 
positive perceptions made by students were influenced 
by their past encounters favoured learning style, setting 
and environment in which the learning is taking place. 
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Study has showed that students were engaged in the 
learning process. Program had encouraged students to 
participate actively in learning which they felt were 
stimulating and motivating. The delivery of teaching 
was also efficient through student-centred approach with 
time well managed, clear course learning objectives, 
factual learning, easy for students to understand and 
directly they felt benefited. Students felt encouraged to 
be an active learner and develop competence through 
student centred approach. These findings were similar 
among medical students in Sri Lanka20 and Australia21 

which also found innovative institutions that provide 
student-centred approach in learning and was rated 
positively by their students and they felt more benefited. 
Motivation among students to engage in learning and 
quality education were supported to be one of the 
indicators for positive educational environment that 
leads to customer’s satisfaction.5,22 Students’ engagement 
in learning that leads to positive learning environment 
while a negative one would prevent their achievement. 

Positive learning environment is not only determined 
by curriculum delivery but behaviour of teacher as an 
educator which also play a very important role.23 
Student’s perspective on their teacher facilitate 
improvement of program delivery immediately or in the 
future.24 Thus, the study also has scrutinised on how 
students perceived on their teacher characteristics and 
found that physiotherapy teachers are knowledgeable, 
focused and has good communication with students. 
Students felt teachers had assisted them in learning as 
they were able to ask questions they wanted to know 
from their teachers. Teachers have provided them with 
clear examples in teaching, feedback, constructive 
criticism and students felt benefited.  Moreover, teachers 
in this program were well prepared for their teaching 
sessions as they gave clear examples during lessons, 
used patient-centred approach and emphasised more on 
long term learning. 

The findings of our study had reflected that 
physiotherapy teachers were effective educators in the 
program.  A good educators were defined as a person 
who has knowledge of materials, able to recognise 
students learning needs, skillful in teaching and 
communication.25 A teacher should be able to interact 
with students and display positive behaviour such as 
asking questions, understanding their thoughts, showing 
interest and appreciation that increases student’s 
motivation25 because teacher holds educator role that 
influence not only intellectual development but also 
character development of a student.26 A learned, 
motivated, skilled and approachable teacher is also 
likely to increase learner’ inspiration, which in turn 
leads to way better engagement in learning.15,26 

Therefore, qualified teachers in physiotherapy program 
have also determined effective education program 
delivery in KPJ Healthcare University College.

The effectiveness of program delivery was not limited 
to learning activities and student-teacher interaction 
only but also incorporated with educational environment 
which includes facilities and physical structures. 
Student’s perception on educational environment was 
valuable to improve its quality and gave students with a 
louder voice by which they can contribute in the 
institution.27 Room temperature, the comfort of seating, 
background noise and visual diversions are the physical 
components that should be considered in designing a 
classroom. Medical students in Sri Lanka had perceived 
their teachers as less qualified to deliver lectures20 as a 
result of difficulties with infrastructure facilities during 
teaching. Thus, learning environment also showed to be 
an important factor for effective learning.  

Our study has also assessed student’s perception on 
their behaviour and satisfaction towards learning 
environment. We have found that students felt relaxed 
during discussions, lectures/tutorials and class practical 
with teachers. Most of them were able to concentrate in 
their classroom and they had more enjoyment than stress 
and they felt motivated to be a good learner. However, 
physiotherapy students were not feeling relax during 
clinical posting at hospitals. The finding was similar to 
perceptions of students from Sri Lanka as a result of 
high workload during clinical attachment at hospitals.20

The findings had justified that students in medical and 
healthcare education program felt stress commonly in 
their clinical years of study28 and worsen when students 
were not aware of support system provided when they 
become stressed during the course of study.8,29 
Availability of support system for stress management 
contribute towards positive perception by students on 
effectiveness of education program. Physiotherapy 
students in Nigeria who get good support system to 
overcome stress were more satisfied with learning 
facilities provided by the institution.30 Similarly, 
physiotherapy students in KPJ Healthcare University 
College were also satisfied with learning facilities 
provided in this institution which benefited them 
socially. If they felt stressed, the support system for 
stress management was provided effectively. Student felt 
that their social life was good while study and enjoyed 
this program as they felt encouraged, not lonely, have 
good thought and concentration. 

Our study has also determined the student’s 
adaptation with their academic self-perception and 
outcomes on learning strategy, problem solving skills, 
preparedness for profession and relevancy of course into 
career.  This context addressed student’s views of their 
learning strategies and problem-solving skills that they 
have developed to prepare themselves for physiotherapy 
profession.19 Physiotherapy students had improved their 
problem-solving skills throughout the delivery of 
program as a result of the positive attitude in learning. 
These competency skills facilitate them to effectively 
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solve real circumstances in their future professional 
practice31 which justify how problem solving skills 
helps them to develop empathy in physiotherapy 
profession and to be confident to service in the 
profession. 

CONCLUSION

Our study has concluded that students had  
adopted positive perceptions toward effectiveness of 
physiotherapy program design and delivery at KPJ 
Healthcare University College. Students satisfaction on 
healthcare education program delivery depends on 
effective learning activities they underwent, competence 
teachers, conducive environment and encouraging  
social life. The findings provide customer’s perspective 
as a benchmark for continuous program quality 
improvement and gearing up to be the most preferred 
healthcare education provider in Malaysia particularly in 
physiotherapy program. 
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INTRODUCTION

In many developing countries, the rapid growth of 
economy and social changes has increased the 
appearance of non-communicable diseases (NCD). In 
Malaysia, the prevalence of obesity and overweight have 
been increasing sharply in the past decades.1 Obesity is a 
condition in which there is an excess accumulation of fat 
to an extent which may contribute to adverse effect to 
the health and leads to the reduction of life expectancy 
with increased health issues.2 There is no single factor to 
explain the aetiology of obesity and overweight but 
majority of the studies have found that imbalance in the 
amount of calories consumed and expended is one of the 
reason that contributes to overweight and obesity.3 The 
objective of this study was to assess the prevalence and 
factors affecting the obesity and overweight among the 
student’s population in KPJ Healthcare University 
College, Nilai. 

METHODS

Design and Sample

A descriptive cross-sectional study was conducted 
among the students in KPJ Healthcare University 
College, Nilai. The study duration was 6 months 
(January 2018 to June 2018) and the study was approved 
by the ethics committee of KPJ Healthcare University 
College (Ref. No. KPJUC/RMC/ BPH/EC/2017/95). 
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ABSTRACT
Introduction: In this era, many countries in the world have observed the prevalence of obesity 
among the citizens. This is due to the sedentary lifestyle with modern development and sudden 
growth of industry and technology. Moreover, the prevalence of overweight and obesity sharply 
increased among the adults. Obesity is a multifactorial disease affecting over a third of the world’s 
population. Obesity is also recognised as one of the major risk factors for chronic disease such 
as diabetes, hypertension and also cardiovascular diseases. 
Methods: Descriptive cross-sectional study survey by questionnaire distribution was performed 
among the students in KPJ Healthcare University College. Body Mass Index (BMI) was 
measured and socio-demographics were collected for all the individuals. The data were collected 
and analysed for the association of lifestyle factors and BMI with socio-demographics. A total of 
145 female students (80.6%) and 35 male students (19.4%) participated in this study. 
Results: The majority of the students (62.2%) was in normal weight followed by overweight 
(21.1%). The prevalence of underweight among the students was 8.9% and 7.0% were obese. 
The prevalence of normal weight was higher in female students compared to male students 
(81.3% and 18.8% students respectively) and the prevalence of overweight in female students 
compared was 15.0% when compared to male students (6.1%). In the case of obese individuals, 
considering BMI, female (7.2%) students marked high when compared to male (1%) students. 
The results indicated that there were no significant difference between obesity, gender, age, 
ethnicity and level of education but the study evidently ruled out significant influence of lifestyle 
factors with BMI. 
Conclusion: The prevalence of overweight and obesity were low compared to the prevalence of 
normal weight among the students. In conclusion, this study reveals that reduced physical 
activity, altered food consumption, eating behavior and perception were some of the risk factors 
of increased overweight and obesity prevalence. KPJ Medical Journal 2020; 8:58–62
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Sampling method used was the simple random sampling 
technique. The sample size required for this study is 
calculated based Daniel method.4

Data Collection and Study Instrument 

Subjects were extracted through the inclusion and 
exclusion criteria among students in KPJ Healthcare 
University College (KPJUC), Nilai. All the students in 
healthcare courses of KPJUC, male and female students 
aged more than 18 and all ethnicity including Malay, 
Chinese and Indian were included in the study. The 
students with history of illness and who are with genetic 
obesity were excluded. The respondents were 
administered with pre-validated questionnaire consist of 
sociodemographic and lifestyle particulars. This life 
style questionnaire consists of three subsections which 
are eating habits, physical activity and motivation and 
state of mind. 

Data Analysis

All data collected were analysed using SPSS software 
system (Version 20.0). Descriptive statistics were 
performed to know the mean and standard deviation of 
the data as well as to know the distribution. Parametric 
variables were analysed using t-test and chi-squared 
analyses were conducted for non-parametric variables. 
The level of statistical significance for each test was 
considered P < 0.05.

Results and Discussion

A sample of 180 students (80.6% female and 19.4% 
male), aged 21 ± 0.87 years participated in this study. 
270 respondents were identified and considering the 
inclusion-exclusion criteria, a total of 180 respondents 
included in this study.

Sociodemographic Profile of Respondents

A total number of (n=180) students from both gender 
participated in this study. Total number of 145 females 
and 35 males participated in this study. The 
characteristics of participated students were presented in 
Table 1. A total of 180 students (145 females and  
35 males), with a mean age of 21.2 ± 0.87 years, 
participated in this study. The average height of the 
participated students was 2.46 ± 11.51 m and the 
average weight of the participated students was 60.61 ± 
11.93 kg respectively. Mean Body Mass Index were  
22.8 ± 0.73.

Prevalence of BMI Category According to Socio-
demographic Factors

The outcome prevalence of underweight, normal 
weight, overweight and obesity according to socio-

demographic factors of the respondents indicated that 
the majority of the students (62.2%) were in normal 
weight followed by overweight (21.1%). The prevalence 
of underweight among the students were 8.9% and 
obesity was 7.0%. The prevalence of normal weight was 
higher in female students compared to male students 
(18.8% in male and 81.3% in female students 
respectively). In the case of the overweight prevalence it 
was common in female students compared to male 
students (15.0% female students and 6.1% of male 
students respectively). It was also found that the obesity 
is also commonly indexed in female (7.2%) students 
compared to male (1%) students. The sociodemographic 
factors indicate that the majority of the students who are 
in the range between 24 to 26 years were in normal 
weight category (68.6%) and was found in Malay 
ethnicity (55.3%). The results showed that there was no 
significant association between body mass index and 
gender, age, ethnicity and levels of education (Table 2).

Association of Lifestyle Factors and BMI Among 
the Respondents

Lifestyle factors such as eating habit, physical 
activity, psychological factors and smoking habit were 
compared with body mass index (Table 2). There were 
significant BMI differences with meal intake per day 
(P=0.000). Among the overweight students, 77.4% of 
the students consumed four meals and above per day 
followed by only 8.5% consumed one to two meals per 
day and 10.3% of them consumed three meals per day. 
Among the obese BMI, 22.6% of the students consumed 
more than 4 meals per day followed by one to two meals 
and three meals per day (7.0% and 2.6% respectively). 
There was a significant difference between the BMI and 
the frequency of eating outside (P=0.006). 25.4% of the 
overweight students eat outside more than three times a 
week followed by 23.7% of obese students who ate 
outside once or twice a week. Among the overweight 
students, less than half of the students (14.9%) ate more 
than three times a week outside. There were significant 
BMI differences in the frequency of consuming sweets 
per week (P=0.044). The majority (71.2%) students who 
consumed sweet drinks either three times a week or less 
were normal weight students followed by four to five 
times a week (48.9%). 44.7% of obese students 
consumed sweets at least three times a week or less. 
Among the overweight students, the majority (31.9%) 

Table 1 — Sociodemographic characteristics of the 
respondents

Variable Total Males Females

Num of Students N= 180 N= 35 N= 145

Age (years) 21.2 ± 0.87 24.30 ±1.00 20.5 ± 0.82

Height (m) 2.46 ± 11.51 1.630 ± 0.13 1.79 ± 12.8

Weight (kg) 60.61 ± 11.93 63.69 ± 11.83 59.86 ± 11.88

BMI 22.8 ± 0.73 23.10 ± 0.63 22.7 ± 0.76
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Table 2 — Prevalence of weight status n (%)

Profile Obese Overweight Normal Underweight P-value

Prevalence 14  (7.8) 38  (21.1) 112  (62.2) 16  (8.9)

Gender

Male 1  (7.1) 11  (28.9) 21  (18.8) 2  (12.5) 0.254

Female 13  (92.9) 27  (71.1) 91  (81.3) 14  (87.5)

Age group

18-20 years 3  (7.0) 6  (14.0) 32  (74.4) 2  (4.7) 0.154

21-23 years 5  (5.7) 21  (24.1) 51  (58.6) 10  (11.5)

24-26 years 3  (8.6) 5  (14.3) 24  (68.6) 3  (8.6)

>26 years 3  (20.0) 6  (40.0) 5  (33.3) 1  (6.7)

Ethnicity

Malay 10  (71.4) 21  (45.5) 51  (55.3) 7  (43.8) 0.254

Indian 4  (28.6) 16  (42.1) 42  (37.5) 7  (43.8)

Chinese 0  (0.0) 1  (2.6) 17  (15.2) 2  (12.5)

Iban 0  (0.0) 0  (0.0) 1  (0.9) 0  (0.0)

Kadazan 0  (0.0) 0  (0.0) 1  (0.9) 0  (0.0)

Education

Foundation 0  (0.0) 3  (7.9) 9  (8.0) 1  (6.3) 0.523

Diploma 7  (50.0) 18  (47.4) 61  (54.5) 5  (31.3)

Bachelor 7  (50.0) 17  (44.7) 42  (37.5) 10  (62.5)

obese students, 38.1% sometimes stopped following the 
rules of controlled eating. In the case of overweight 
students, the majority (14.3%) sometimes stopped 
following the rules and in the case of the normal weight 
students the majority (63.0%) tried to improve their 
lifestyle. There was significant difference between BMI 
and willingness to improve the lifestyle in their everyday 
life (P=0.03). 23.4% of overweight students tried to 
improve the lifestyle. Body mass index was used to 
assess weight status. Based on the Body Mass Index 
classification (BMI), the majority of the students were in 
normal weight classification. In our study it was 
revealed that female students were more common in 
consuming more meals daily compared to male students. 
According to earlier study report, it states that the 
females are more probable to eat greater number of 
meals per day.4 Moreover in this study it was noticed 
that half of the obese students had snacks between their 
meals and the majority of them are male students 
compared to female students. This well correlates with 
earlier studies which revealed that snacking may 
contribute to weight gain by increasing the frequency of 
such intake and also Lebanon University students were 
stated that eating snacks was a daily habit for the half of 
them.5 Intake of vegetables was common among 
students in this study. More than half of the university 
students participated consumed vegetables about two to 
three times per day and the statement corelates with a 
previous study conducted among the students in China 

consumed sweets four to five times a week followed by 
everyday (20.7%) and three times a week or less 
(16.3%). There were significant BMI differences in 
consumption of chicken skin or visible fat on meat 
(P=0.000). 26.8% of overweight students sometimes 
consumed chicken skin and visible fat and 23.5% of 
overweight students always consumed chicken skin and 
visible fat in meat. However, 30.8% of obese students 
always consumed chicken skin and visible fat on meat. 
BMI and intake of deli or fatty meat frequency had a 
significant difference (P=0.000). 31.1% of students 
consumed fatty meat once or twice a week. Only 19.2% 
of students consumed fatty meat three or more times a 
week. In the case of obese, 30.8% of the students 
consumed fatty meat more than three times a week. 

The majority of the respondents do not exercise 
regularly (P=0.032). This study showed that there were 
significant differences between BMI and the lifestyle 
factors. Majority of normal weight, followed by 
overweight, underweight and obese (55.6%, 22.2%, 
12.0% and 10.3% respectively) do not exercise 
regularly. Among the overweight and obese students, the 
majority were not exercising regularly. There were 
significant differences among the students who took 
stairs instead of lifts (P=0.000). Among the overweight 
students, 33.3% of respondents sometimes used stairs 
instead of lifts and 23.1% had never used stairs. There 
was a significant difference on BMI in the students who 
stopped following rules eating (P=0.002). Among the 
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revealed that high frequency of vegetable intake was one 
of the benefit factors for preventing overweight and 
obesity. In contrast, a study conducted among the  
Saudi university students stated that consumption of 
vegetables are not common among the university 
students.7 In this study, male students are more common 
in consuming vegetables compared to female students. 
Similarly, according to a study5 the dietary habits of 
young adults have been affected; thus, overweight and 
obesity are increasingly being observed among the 
young. The purpose of this study is to assess the 
prevalence of overweight and obesity on a sample of 
students from the Lebanese American University (in 
Beirut, male students consume vegetable more than 
three times per week compared to female students. 
Another prediction factor for overweight and obesity 
prevalence is physical activity. The percentage of 
overweight and obesity among students who do not 
engage in physical activity is higher. Majority of the 
students do not exercise regularly due to lack of time and 
low interest which also reported in earlier study that half 
of the students are not physically active6 in exercise. In 
addition, it was found that majority of the students do 
not involved in physical activity after entering the 

university due to many reasons such as lack of time and 
more workload.7 In contrast, a study conducted stated 
that there were no significant association with physical 
activity although the prevalences of overweight and 
obesity were found to be high in the study.8 In the case of 
smoking habit in association with BMI in our present 
study, it was not common among students. Majority of 
the students do not smoke but when considering the 
overall respondents, the smoking was common in the 
normal weight students. Even though smoking is 
common it does not show any statistical significance. 
Similarly, a study found high prevalences of overweight 
and obesity with non-smoking individuals9 due to its 
associated morbidity and mortality. This study aimed at 
estimating the prevalence of overweight and obesity in 
the Portuguese population through direct measurements 
obtained by the 1st National Health Examination Survey 
(INSEF) 2015. Another data revealed that males who 
smoke had lower prevalence of obesity10 and other 
studies reported that the obesity was common in patients 
with cancer.11 In our investigation, it was revealed that 
even though there are some factors associated with 
overweight and obesity among the students, it was low 
in KPJUC.  

Table 3 — Association of lifestyle factors and body mass index (BMI) among the respondents

Attributes Levels Obese Overweight Normal 
N (%)

Underweight P-value

Number of Meals/day 3 meals
4 meals +
1-2 meals

2  (2.6)
7  (22.6)
5  (7.0)

8  (10.3)
24  (77.4)
6  (8.5)

58 (74.4)
0  (0.0)
54  (76.1)

10  (12.8)
0   (0.0)
6  (8.5)

0.000

Eating Out of Home < once a week
once or twice a week
> 3 times a week

0  (0.0)
4  (5.3)
10  (14.9)

3  (8.1)
18  (23.7)
17  (25.4)

30  (81.1)
50  (65.8)
32  (47.8)

4  (10.8)
4  (5.3)
8  (11.9)

0.006

Vegetable consumption > 4 per day
2 or 3 per day
< 1 per day

0  (0.0)
3  (3.2)
11  (14.7)

2  (18.2)
19  (20.2)
17  (22.7)

7  (63.6)
65  (69.1)
40  (53.3)

2  (18.2)
7  (7.4)
7  (9.3)

0.085

Fruits Consumption > 3 per day
1-2 per day
< 1 per day

1  (7.1)
4  (7.7)
9  (7.9)

2  (14.3)
12  (23.1)
24  (21.1)

10  (71.4)
31  (59.6)
71  (62.3)

1  (7.1)
5  (9.6)
10  (8.8)

0.994

Sweet drinks 3 times a week or less
4-5 times a week
Everyday

4  (3.8)
6  (12.8)
4  (13.8)

17  (16.3)
15  (31.9)
6  (20.7)

74  (71.2)
23  (48.9)
15  (51.7)

9  (8.7)
3  (6.4)
4  (13.8)

0.044

Meat portion 1 deck of card or less
Between 1 and 2 decks of cards
2 decks of card or more

5  (5.7)
6  (7.5)
3  (25.0)

14  (15.9)
18  (22.5)
6  (50.0)

58  (65.9)
51  (63.7)
3  (25.0)

11  (12.5)
5  (6.3)
0  (0.0)

0.010

Chicken skin or visible fat on 
meat consumption 

Never
Sometimes
Always

2  (3.0)
7  (7.2)
5  (29.4)

8  (12.1)
26  (26.8)
4  (23.5)

48  (72.7)
59  (60.8)
5  (29.4)

8  (12.1)
5  (5.2)
3  (17.6)

0.001

Fatty  meat consumption less than once a week
once or twice a week
3 or more times a week

4  (4.3)
2  (3.3)
8  (30.8)

14  (15.1)
19  (31.1)
5  (19.2)

68  (73.1)
34  (55.7)
10  (38.5)

7  (7.5)
6  (9.8)
3  (11.5)

0.001

Exercise Yes
No

2  (3.2)
12  (10.3)

12  (19.0)
26  (22.2)

47  (74.6)
65  (55.6)

2  (3.2)
14  (12.0)

0.032

Measures to life style alteration Yes
No

12  (7.8)
2  (7.7)

36  (23.4)
2  (7.7)

97  (63.0)
15  (57.7)

9  (5.8)
7  (26.9)

0.03
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CONCLUSION

In conclusion, the study findings showed that there is 
no significant relationship between age, gender, 
ethnicity and level of education. Factors such as eating 
habits, physical activity and psychological factors were 
identified to lead with overweight and obesity in KPJUC 
students. Therefore, healthy eating habits and physical 
exercises need to be encouraged in each individual to 
improve the health of the university students and our 
study suggests that developing health policies by 
universities on healthy diet and nutrition adds impacts to 
health and wellbeing among the students.
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INTRODUCTION 

“Everyone has an invisible sign hanging around the 
neck, saying make me feel important. We need to 
remember this message when working with people”.1 
By the same token, in the hospital, whether there are 50 
or 500 patients’ (parents’), it is a patient’s (parents’) 
right to feel as though he or she is the only one there. 
When a child becomes sick, the feeling of parents differ 
from those feelings experienced should the parents 
themselves become patients. They may express anger 
over neglect and poor childrearing practices concerning 
child health. They may1 use blame as an escape from the 
problems. The disappointment they communicate  
with the care of a child may be an expression of 
frustration to themselves.

Conversely, resistant parents may not be willing to 
follow instructions and may be regarded as 
uncooperative. When parents feel that they are respected 
and accepted even though they are not perfect parents, 
they will cooperate in child care better. From the personal 
clinical experience of the researcher, circumstances 

contributing to the challenging conversation in the 
Paediatric ward are as shown in Fig. 1.

On the other hand, nurses may tend to stop listening 
to people they find challenging, interrupt a conversation, 
body language can become hostile. It may become 
defensive or even become argumentative. Incline to 
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Dealing with Difficult Nurse-Parent Conversations: 
Communication Skill Training for Novice 

Paediatric Nurses

Annamma K,¹ and Yogeswary A²

ABSTRACT
Background: There may be numerous situations that challenge the communication skill 
competency of newly graduated nurses in the Paediatric unit. Newly qualified nurses employed in 
a specialised unit like Paediatrics need effective communication skill training because of the 
complexity of dealing with both a desperate, dedicated parent and a child with medical needs. 
The use of effective communication techniques during nurse-parent encounters will enhance the 
parent’s hospitalisation experience with their sick child as well as satisfaction with the nursing 
care. This paper describes the effect of a communication skill training on novice Paediatric 
nurse’s communication competency in managing challenging communication situations.  
Methodology: This study was an experimental one group pre-test and post-test design 
examining the association between an intervention and outcome. A two-day communication skill 
training was conducted in collaboration with a multidisciplinary team to enhance the 
communication skill of new graduates of Diploma in Nursing employed in the general Paediatric 
unit. 
Results: Thirty-two (32) participants completed the communication skill training. Participants 
stated in their questionnaire responses that the training was beneficial for their communication 
with parents and that they would recommend the training to others. Qualitative feedback was 
highly positive. Self-assessed confidence in communication skills significantly increased 
following the training (p<0.001).  
Conclusion: The participants received the multidisciplinary communication skill course on 
managing challenging communication situations well. The training was highly valued by 
participants and increased confidence in communication skills. KPJ Medical Journal 2020; 
8:63–68

Keywords: Paediatric nursing, communication, communication skill, patient-centered 
care, skill training  
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blame parents as “fussy parents” and try to avoid them. 
The result is that the patient (parent) becomes even more 
hostile and makes an already stressful situation much 
worse. On the brighter side, challenging encounters can 
be de-escalated by employing communications 
strategies training for novice nurses.2

Effective communication is of paramount importance 
in delivering patient-centered care and enhances the 
patient experience and patient satisfaction.3 All health 
professions need to teach excellent communication 
skills as an essential competency.4 Good communication 
requires skills more than words. Stressful and emotional 
nurse-parent communication requires novice nurses to 
build on their fundamental communication skills 
obtained through their education and orientation to 
practice.5 Optimal training requires demonstration and 
opportunities for training and feedback. The literature 
review suggests that the need for communication skill 
training is highly relevant in the nursing profession.6,7

The Diploma in nursing program prepares generalist 
nurses, and they are well prepared to work in specialty 
units like Paediatrics. In the preliminary phase of the 
study, a multisource semi-structured interview and focus 
group approach to gather information and needs 
assessment for the communication skill training 
workshop. The preliminary phase findings revealed that 
there is a compelling need to train the new graduate 
nurses in communication skills and techniques in 
dealing with difficult communication situations in the 
Paediatric unit. Even though the new graduates may 
acquire some communication skills by observing the 
colleagues or preceptors, these skills are far adequate to 
exhibit to demonstrate excellent communication skills in 
Paediatric nursing practice.5 The goal of the 
communication skill training workshop was to improve 
skills and self-confidence among a new Diploma in 
nursing graduates in dealing with communication-
related issues in the Paediatric unit.

Fig.1. Challenging communication situations for 
Paediatric nurses  

Aim of the Study 

This study aimed to determine the effect of 
communication skill training on novice Paediatric 
nurse’s self-confidence in dealing with challenging 
communication situations in the general Paediatric units.

MATERIALS AND METHODS 

Research Design 

This is a pilot project which used an experimental one 
group pre-test–post-test design. This project was 
developed by a multidisciplinary team to train novice 
nurses in dealing with difficult communication 
situations with parents. The multidisciplinary team 
included nurse educators, unit managers of paediatric 
unit corporate communication trainer, chief nursing 
officers as specialist paediatric nurses.

 

Study Settings 

The communication skill training was conducted at 
one of the private University College healthcare settings. 
However, the participants were recruited from different 
hospitals within the same healthcare organisation.

Sampling Technique 

Recruitment of an adequately large sample that met 
the inclusion criteria was challenging. A purposive 
sampling technique was used for the recruitment of 
participants. The researcher contacted the chief nursing 
officers through emails and telephone calls. The chief 
nursing officers, with the assistance of unit managers of 
the paediatric unit, identified the new graduates with less 
than one year experience and enrolled them in the study. 
A total of 32 participants were recruited from nine 
hospitals.

The Intervention 

The Communication Training Program

A two-day workshop on “Back to basic: Competency-
based training in communication skill” was conducted 
for the new staff using a clinical simulation model. 
There were a total of 32 paediatric nurses less than one 
year of experience who participated in the workshop. 
The workshop was organised with the conjoined effort 
of corporate communication training experts, 
communication skill teachers, and specialist paediatric 
nurses. Strategies mainly included communication skill 
games, role-plays and videos, small group discussions, 
and debriefing were used for the training of the 
participants.
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The clinical scenario for the Role-play

Role plays using scenarios were developed based on 
the participant’s real-life experiences. Some of the 
clinical scenarios used were as follows: 

 1. Non-availability of a single room.
 2. Continue to have fever despite antibiotic 

treatment.
 3. Medication refusal by parents.
 4. Delay in paediatrician rounds.
 5. A child vomits after administering medication.
 6. The last-minute cancellation of surgery.
 7. Bill amount beyond the expectation of parents.

The strategies used for the workshop included small 
group discussions, role-play, videos, and games on 
communication skills. Each session had debriefing by 
the content experts.

Data Collection Method 

The study used a researcher self-developed 
questionnaire for the pre-test and post-test data 
collection. The 5-point Likert scale on assessing the 
competency related to Managing challenging clinical 
communication (1=strongly disagree to 5=strongly 
agree) was developed in the preliminary phase of the 
study and validated by experts in the paediatric specialty 
and communication skill trainers. The scale consisted of 
14 items. The adjusted I-CVI for the scale was 0.971, 
and the S-CVI/Ave for the scale was 0.971. The 
Cronbach’s internal consistency was 0.986.8

Data Analysis 

The data were analysed using descriptive statistics for 
the demographic profile. The researcher also used a 
paired t-test for analysing data “before” and “after” the 
communication skill training. 

RESULTS 

The demographic profile of the 32 participants is as 
shown in Table 1.

The demographic profile in Table 1 shows that all 
participants were females and from Diploma in nursing 
program. There were 24 participants who chose 
Paediatric ward as their preferred discipline to work as a 
Registered Nurse.

Self-assessed confidence in communication skills

Pre-test and post-test evaluations were conducted 
using a 14-items five-point Likert communication skill 
scale self-developed and validated by the researcher in 
the preliminary phase of the study. Table 2 shows the 
pre-test and post-test score difference of self-confidence 
in communication skills.

PARTICIPANT’S FEEDBACK SURVEY

A qualitative survey of the pilot project was done to 
add in-depth information on the relevance of the 
communication skill training program. The participants 
reported that the communication skill training program 
facilitated them to gain better soft skills and learned to 
manage “hard” situations. The program assisted them in 
gaining confidence in dealing with similar situations. 
They also exclaimed that they learned something new 
from every scenario. The participants felt that the skills 
are useful for their daily practice in the paediatric ward. 
One of the participants emphasised that the program 
gave them much experience to handle paediatric patients 
and their parents. They also commented that the 
program was such an excellent platform for new nurses 
and such a fantastic experience with friends in the same 
discipline. The participants also wished to have more 
programs like this to improve their clinical skills.

DISCUSSION

The main objective of the study was to develop a 
communication skill training program for the novice 
Paediatric nurses to manage challenging communication 
situations. The program was tailored to meet the specific 
needs of the new Diploma in nursing graduates 
employed in the Paediatric ward. Developing and 
implementing training in communication skills was one 
of the methods to improve the professional resilience of 
paediatric nurses. The approach of communication skill 
training was used to modify the communication skill 
behaviours of the new graduates in the paediatric ward. 
The paired t-test studies and qualitative findings 

Table 1 — Demographic profile of the respondents 

Characteristics f/% (n=32)

Age 

20-25 26(91%)

>25 years 6(19%)

Gender

Female 32(100%)

Institution of training

KPJUC 12(38%)

Others 20(63%)

Duration of experience in Paediatric  ward

<3months 23(72%)

3-6moths 6(19%)

7-12 months 3(9%)

Is Paediatric  your preferred choice 

Yes 24(75%)

No 8(25%)
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suggested that the program was useful in improving the 
soft skill of new graduates.

Nurse’s communication skills have long been a 
source of concern. This study concludes that a simulated 
classroom training could enhance the communication 
skill of nurses. The participants improved their 
communication skills during this study. There was a 
statistically significant difference in the pre-test and 
post-test results of the competency before and after the 
intervention (p-value <0.001). Therefore these 
improvements can be attributed to the training.   

The participants cited as follows. “Try to practise 
whatever we have learned in the daily routine in the 
ward.” The second participant reported as follows. “I 
have gained more confidence in attending to Paediatric 
patients.” Another participant exclaimed that the training 
has taught her how to tackle ‘hard’ situations. 
Participants reported that the training, in general, helped 
them to improve their soft skills. One of the participants 
also stated that the facilitators shared their expertise very 

Table 2 — Participant’s self-assessed confidence in communication skills

Pre-test score
n=32

Post-test score
n=32

Mean SD Mean SD t df p

Never blame customers

1 Listen to the parent /caregiver attentively. 3.9 .71 4.2 .53 3.227 31 0.007

2 Project calm, relaxed, and respectful facial 
expression.

4.0 .66 4.3 .52 3.455 31 0.000

3 Acknowledge their issues, problems, and 
frustrations by nodding.  

3.7 .71 4.3 .58 3.458 31 0.000

4 Summarise what they say to show that you 
are actively listening.

3.7 .76 4.3 .55 3.712 31 0.000

Conflict resolution

5 Identify key messages; issues or 
frustrations.  

3.4 .87 4.0 0.74 2.627 31 0.000

6 Ask clarifying questions if needed. 3.6 .80 4.1 0.66 3.304 31 0.000

7 Say or use the word “you seem to be upset: 
I am sorry for the misunderstanding.”

4.0 .79 4.2 0.74 2.881 31 0.087

8 Be non-defensive: even though it is not our 
fault.

3.6 .74 4.1 0.51 2.609 31 0.000

9 Offer privacy to the parents/caregiver to sit 
down and discuss.

3.4 .70 4.3 0.50 2.775 31 0.000

10 Offer assistance to resolve the problem. 3.4 .70 4.3 0.48 2.775 31 0.000

Closing the communication loop

11 Discuss the options or alternatives to solve 
the problem.

3.7 .60 4.2 0.48 3.483 31 0.000

12 Ask the patient and parent -“anything else 
you want to say” before you leave the room.   

3.7 .60 4.3 0.52 3.483 31 0.000

13 Treat the patient and parent in a non-
judgemental attitude after an incident.

4.0 .71 4.2 0.53 3.227 31 0.087

14 Uphold professional dignity at all times.  4.6 .71 4.8 0.47 3.695 31 0.039

well and used soft skills well in dealing with the 
participants. The participants mentioned that the 
program provided full of information for daily clinical 
practice and wished to get more opportunities for similar 
training in the future. One of the participants also 
responded that the program helped her to speak up and 
be confident to handle parents during difficult 
communication situations better in the future. The 
participants also remarked that the program is an 
excellent platform for new staff to improve their 
communication skills. All the trainers’ were very 
friendly and well-organised in their training. Participants 
also exclaimed that the program facilitators had 
provided a good explanation and the best games and 
activities. Another participant highlighted, “The best 
training I have ever attended in the Paediatric field.”

 In another recent study,9 the researchers used the 
Program to Enhance Relationship and Communication 
Skills (PERCS). The participants included physicians, 
nurses, social workers, psychologists, and chaplains 
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(n=110). The training session had sharing experience of 
difficult communication, a didactic session on critical 
points, and two challenging conversation scenarios. The 
participants reported better abilities in the five aspects of 
the PERCS scale. The aspects are preparation, ability to 
engage in a difficult conversation, relationship, 
confidence, and reducing anxiety.

Communication training approaches vary 
significantly concerning their length and intensity, 
participant characteristics, teaching methods, the role of 
faculty, and choice of outcome measure. Most of the 
communication skill training in Paediatric had been 
conducted in high-intensity settings such as intensive 
care, emergency, or Oncology departments.10 The 
literature search suggests that the communication 
training focused on the initial encounter of parent and 
health care provider, and more intensive training focused 
on communication and relationship issues throughout 
the disease trajectory.

In another study, the researchers used brief emotion-
based training based on simulation strategies to train the 
communication skill of new graduates.6 The study used 
validated four habits of communication training to 
improve communication skills. Where else the control 
group watched a video on effective communication. The 
researchers collected both qualitative and quantitative 
data on the effectiveness of the training. The study 
findings revealed that when compared to the control 
group, the experimental group scored better in four of 
the five areas. The area showed significant improvement 
includes preparation, communication skills, relationship 
and confidence. The aspect which needed more 
significance is an experience.

Implications of the Study Findings 

The recommendations from this communication skill 
training would be based on the recognition that nursing 
competency has an impact on the quality of care. The 
findings of the study revealed that communication skill 
programs could help to assess, monitor, and improve 
new graduate nurse’s competency in delivering high-
quality nursing care. Ensuring competency builds up 
confidence and courage among the new graduates and, 
ultimately, job satisfaction. The findings of the study 
could be used for developing policies to include 
professional communication skills as part of orientation 
programs, preceptorship programs, or continuous 
professional development programs. 

 

Limitations 

There were some limitations to the study. The 
program was planned for novice Paediatric nurses 
employed in a single healthcare system, and therefore all 
the aspects of the course may not be applicable in all 

settings. Further, the relatively small group (n=32) 
eligible to participate might influence the results that 
could be different with larger sample size. It is not 
known to what extent the training has benefited the 
participants in the clinical practice.

RECOMMENDATIONS 

The study can be conducted on a larger sample to 
improve the generalisation of the findings. The study can 
have a descriptive time series design to study the 
effectiveness of the intervention over a period of time.

CONCLUSION

In any healthcare organisation, doctors and nurses’ 
communication skills are the most critical drivers of 
overall patient satisfaction. Communication skill 
training enhances Professional Resilience development. 
Such training will benefit the customers, employees, and 
organisations equally. Continued emphasis on educating 
nurses on skilled clinical communication is one of the 
essential initiatives in improving patient satisfaction and 
quality of care.

CONTRIBUTIONS  

I wish to thank all the trainers of the program Mdm. 
Yogeswary Arumugam, Chief Nursing Officer, KPJ 
Rawang Specialist Hospital; Mdm. Sumaria Abd Moin, 
Chief Nursing Officer, KPJ Selangor Specialist 
Hospital; Mdm.Nur Izzana Tajuddin, KPJ Tawakkal 
Specialist Hospital; Mr.Rizal Majid and Mdm. Farrah 
Ahmad, Corporate communication trainer, KPJ 
Healthcare University College for the support rendered 
in making the training a very successful one.

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

REFERENCES 

 1.  Ash Mary Kay, Kay AM. Bariny Quotes. 2019. https://www.
brainyquote.com/quotes/mary_kay_ash_393052. Accessed March 
15, 2019.

 2.  Hsu LL, Huang YH, Hsieh SI. The effects of scenario-based 
communication training on nurses’ communication competence 
and self-efficacy and myocardial infarction knowledge. Patient 
Educ Couns. 2014;95(3):356-364. doi:10.1016/j.pec.2014.03.010

 3.  Lieberman F. COMMUNICATING WITH PARENTS* Florence 
Lieberman. 1979;(February):313-322.



68 Annamma K et al.

 4.  Kuo DZ, Houtrow AJ, Arango P, Kuhlthau KA, Simmons JM, 
Neff JM. Family-centered care: Current applications and future 
directions in pediatric health care. Matern Child Health J. 
2012;16(2):297-305. doi:10.1007/s10995-011-0751-7.

 5.  Kodjebacheva GD, Sabo T, Xiong J. Interventions to improve 
child-parent-medical provider communication: A systematic 
review. Soc Sci Med. 2016;166:120-127. doi:10.1016/j.
socscimed.2016.08.003

 6.  Fisher MJ, Broome ME, Friesth BM, Magee T, Frankel RM. The 
effectiveness of a brief intervention for emotion-focused nurse-
parent communication. Patient Educ Couns. 2014;96(1):72-78. 
doi:10.1016/j.pec.2014.04.004

 7.  Carvalho IP, Pais VG, Almeida SS, et al. Learning clinical 
communication skills: Outcomes of a program for professional 
practitioners. Patient Educ Couns. 2011;84(1):84-89. 
doi:10.1016/j.pec.2010.05.010

 8.  Zamanzadeh V, Ghahramanian A, Rassouli M, Abbaszadeh A, 
Alavi-Majd H, Nikanfar A-R. Design and Implementation 
Content Validity Study: Development of an instrument for 
measuring Patient-Centered Communication. J Caring Sci. 
2015;4(2):165-178. doi:10.15171/jcs.2015.017

 9.  Luff D, Martin EB, Mills K, Mazzola NM, Bell SK, Meyer EC. 
Clinicians’ strategies for managing their emotions during difficult 
healthcare conversations. Patient Educ Couns. 2016;99(9):1461-
1466. doi:10.1016/j.pec.2016.06.017

 10.  Meyer EC, Sellers DE, Browning DM, McGuffie K, Solomon 
MZ, Truog RD. Difficult conversations: Improving 
communication skills and relational abilities in health care. 
Pediatr Crit Care Med. 2009;10(3):352-359. doi:10.1097/
PCC.0b013e3181a3183a



69KPJ Medical Journal 8:69–72 (2020)

INTRODUCTION

The National Health and Morbidity Survey (NHMS) 
2015 reported that the prevalence of individuals with 
known diabetes in Malaysia was at 8.3% (95% CI: 7.8-
8.8). A general uptrend was observed with age, starting 
from 0.7% (95% CI: 0.3-1.5) within the age group of 
20-24 years old, reaching a peak of 27.9% (95% CI: 
22.7-33.9) at age group 70-74 years. It was noted that the 
prevalence was higher in urban areas at 8.7% (95% CI: 
8.0-9.3) compared to rural at 7.2% (95% CI: 6.6-7.9) 
and the difference was statistically significant.  

The highest prevalence was in Perak at 11.9% (95% 
CI: 9.9-14.3), followed by Perlis at 10.9% (95% CI: 9.3-
12.7) and Negeri Sembilan at 10.5% (95% CI: 8.5-12.9); 
while the lowest were WP Putrajaya at 5.3% (95% CI: 
3.3-8.5) and Sabah and Wilayah Persekutuan Labuan at 
5.9% (95% CI: 4.7-7.4). Females had higher prevalence 
at 9.1% (95% CI: 8.4-9.8) compared to males at 7.6% 
(95% CI: 7.0-8.3) and the difference was statistically 
significant. In terms of the main ethnic groups, the 
differences were statistically significant. Indians had the 
highest prevalence at 16.0% (95% CI: 13.7-18.6), 
followed by Malays at 9.0% (95% CI: 8.4-9.7), Chinese 
at 7.7% (95% CI: 6.7-8.9) and Other Bumiputras at 
6.8% (95% CI: 5.3-8.8).1

With the advent of many novel drugs in the 
management of diabetes, the focus is not solely to lower 
blood glucose, but also delay disease progression and 
eventual treatment failure. Other monitoring parameters 
are also becoming more and more pertinent, e.g HbA1c. 
Evidence-based medicine is definitely the way to go 
when outcome-based therapy is sought. It is usually 
based on the existence of primary source evidence i.e 
from clinical trial results in highly selected patients, 
using limited strategies. It may not address the range of 
choices available, or the order of use of additional 
therapies. However, it acts as a guide to make decisions.2 

The prescribing pattern of antidiabetics in a private 
setting may differ from the public setting. In a private 
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ABSTRACT
Background: Poor glycaemic control is often a problem in managing diabetic patients. The 
challenge remains in providing the best regimen to lower the glucose levels. The existence of 
guidelines is supposed to ease the process of managing the patients. 
Objectives: The study aimed to gauge the demographic distribution and characteristics of poorly 
managed diabetic patients in a private hospital. The study also aimed to report the adherence to 
the Malaysian CPG for Management of Type 2 Diabetes Mellitus 2015 as an indicator to assess 
the need of any interventions in future to improve patient care by improving adherence to the 
guideline. 
Method: This was a cross-sectional retrospective study employing the convenience sampling 
method. A number of 115 patients’ details were sampled from a list of patients referred to the 
diabetic nurse educator. 
Results and Discussion: Mean age of the diabetic patients was 53.8 years.  There were 77 
Malay patients and that constitutes 67% of the sample. The distribution of gender was almost 
equal with no significant difference in numbers. An alarming percentage of the samples were 
overweight or obese (73.9%). Poor glycaemic control was observed in majority of the patients, 
with a mean HbA1c of 9.329 (± 2.201). It was also found that majority of the obese and 
overweight patients had an HBA1c of more than 10%. When adherence to guideline was 
considered, about 52% showed non-adherence. Non-adherence was found to be more prevalent 
in the poor glycaemic control patients and this association was a significant one.
Conclusion: Adherence to Malaysian CPG on the Management of Type 2 DM 2015 was found to 
be low and this was reflected in the glycaemic control of the sampled patients. KPJ Medical 
Journal 2020; 8:69–72
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hospital, a patient may be on an insurance scheme or 
self-paying method for the antidiabetic agents. Hence, 
they may have a more prominent role in the choice of 
drugs used. The prescribers also may have an upper hand 
in utilising newer drugs to achieve treatment outcomes. 
That is in contrast to the public sector where patients are 
treated on a subsidised scale. The newer agents in 
diabetic treatment may take longer to be entered into the 
Blue Book of the Ministry of Health, Malaysia. The 
prescribers follow certain internal or external guidelines 
in choosing the medications for the patients. In order to 
ensure treatment outcomes are achieved and patient’s 
quality of life improves, a proper standard guideline 
should be used by all prescribers and healthcare 
professionals regardless of private or public sector.

OBJECTIVES

The objectives of this study was to gauge the 
demographic distribution and characteristics of poorly 
managed diabetic patients in a private hospital. The 
study also aimed to report the adherence to the 
Malaysian CPG for Management of Type 2 Diabetes 
Mellitus 2015 in the private sector. 

METHOD

This study is a cross-sectional study conducted in a 
150 bedded private hospital in Malaysia. The hospital 
provides a comprehensive range of medical, surgical and 
24-hr emergency services. The study sampled patients 
who were referred to the Diabetic Nurse Educator. The 
patients who were referred were those who were having 
high blood glucose levels in their check-ups. The 
patients’ data were collected using a data collection 
form designed specially to extract information for the 
purpose of this study. The form was divided into  
5 sections namely A to E. Section A focused on patient 
demographic details such as age, gender, ethnicity and 
BMI. In part B, social information such as the marital 
status, smoker status and family medical background 
were included. The family background focused on only 
diabetes as a factor. Other health conditions were not 
considered relevant. Part C aimed to collect data on 
comorbidities of the patients, and non-diabetic and 
diabetic medications the patients were taking. Part D 
collected data regarding laboratory findings such as 
HbA1c, FPG and Creatinine Clearance. Lastly Part E 
provided the history of admissions due to diabetes 
related issues.  Exclusion criteria for the data collection 
were gestational diabetes, incomplete data, aged below 
18 years old and Type 1 diabetes mellitus.

The study proposal, data collection form and ethical 
approval application form were submitted to the 
Postgraduate Research Studies Department at KPJ 
Healthcare University College. The Research and Ethics 

Committee reviewed the proposal and approved for the 
study to be conducted in KPJ Seremban Specialist 
Hospital (KPJUC/RIC/LEC/EC/2017/50).

Data Analyses

All the data collected were entered and analysed 
using SPSS software version 20. Descriptive analyses 
were carried out to report the demographical data. Chi 
square analyses were used to show associations between 
pertinent variables.

RESULTS

A total of 180 patients were sampled. Out of this, 65 
were excluded according to the exclusion criteria. The 
balance of 115 patients’ data were taken for further 
analyses.

Patient Demographics

Table 1 — Patient demographics

Demographic 
Characteristics

Number of Patients 
(%)

N=115

Mean (SD)

Age (yrs) 53.8±12.7

Gender

Male 65 (56.5)

Female 50 (43.5)

Ethnicity

Malay 77 (67)

Chinese 20 (17)

Indian 18 (16)

Obesity Status

Underweight/normal 30 (26.1)

0verweight/obese 85 (73.9)

Most of the patients were between 50-59 years of age 
with a mean of 53.79±12.69 (Table 1). The gender 
distribution was almost equal. 67% of the patients were 
Malays. Most of the patients were found to be obese or 
overweight (86.02%). 55.6% of patients had parental 
history of DM. 84.3% of the patients had comorbidities. 
Major comorbidities seen were dyslipidaemia and 
cardiac diseases. 

A greater proportion of patients with poor glycaemic 
control were males. Only 31 patients with poor 
glycaemic control were females. In addition to that, 
65.8% of patients with poor glycaemic control were 
from the Malay ethnicity. Another interesting finding 
was that the patients who had poor glycaemic control 
were mainly between 50-59 years old. 36.5% of patients 
had HbA1c values of more than 10%. 
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Obesity Status and Glycaemic Control

It was found that patients who were obese and 
overweight had higher HbA1c values i.e more than 10% 
(Fig. 1). This further established that with obesity and 
overweight conditions, insulin resistance and 
hyperglycaemia was obvious. However, the association 
between BMI and HbA1c in this study was not a 
significant one. 

The variances in the findings could be attributed to 
the factors that affect HbA1c levels. Factors such as 
haemoglobin levels, drugs such as aspirin, dapsone and 
vitamin C, agents that affect erythropoiesis alter HbA1c 
levels and may not reflect the actual glycaemic control 
of the patients.3 

Adherence to Guidelines

An interesting finding in this study is the association 
between glycaemic control and adherence to the 
guidelines in terms of prescribing by the doctors. Based 
on Fig. 2, 24.3% of the non-adherence was seen in 
patients with HbA1c levels >10%. This association was 
a significant one. Poor glycaemic control could be a 
consequence of non-adherence to guidelines for 
treatment of diabetes. From the graph above, we could 
conclude that non-adherence is more prevalent in the 
poor glycaemic control groups. It can also be assumed 
that non-adherence causes poor glycaemic control. In 
order to find out more, Pearson’s chi square analysis was 
done to find out the association between glycaemic 

Fig. 1.  The association between Glycaemic Control and Obesity Status

Fig. 2.  The association between Adherence to Guidelines and Glycaemic Control of patients
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control and adherence to MCPGT2DM. It was found 
that the two variables were associated and the 
association was statistically significant.

DISCUSSION

In a study conducted by Huber et al. (2017),4 four 
different performance measures were studied to reflect 
adherence to guidelines. They were frequency of HbA1c 
measurements, lipid profile, nephropathy status, 
measurement and frequency of ophthalmologist visits.

Another study done by Coon and Zulkowski (2002)5 
which was measuring adherence to the ADA guidelines 
were looking at parameters such as HbA1c at every 6 
months, systolic and diastolic BP at every 6 months and 
annual LDL levels. This shows that different measures 
can be instituted to gauge adherence to guidelines. For 
the purpose of this study, only the parameters measured 
were HbA1c (before discharge or 3 months before 
admission), creatinine clearance of patients (during 
admission or 3 months before admission) and BMI 
(before discharge or 3 months before admission).6 These 
factors were studied to determine the adherence to the 
guidelines. For example, if the patient had a creatinine 
clearance of less than 30 mL/min but was still prescribed 
with Metformin, that would be entered as non-adherence 
in the data collection form. 

The crucial reason behind documenting qualitative 
evidence of non-adherence is basically to determine the 
various steps that can be taken to improve the adherence 
level. Looking at the most basic measure of adherence 
concludes that interventions are necessary. The findings 
of this study shows that the HbA1c of the patients are 
still in the uncontrolled range and this can progress to 
other complications quite easily.7 

The adherence to the Malaysian CPG on the 
Management of T2DM 2015 was seen in only 48% of 
the patients. This is quite serious as the HbA1c of the 
patients also reflect poor control.8

CONCLUSION

The adherence to the Malaysian CPG on the 
Management of T2DM 2015 was seen in only 48% of 
the patients. This is quite serious as the HbA1c of the 
patients also reflect poor control.

There were various limitations to this study such as 
limited time to carry out the study and limited data in 
terms of lifestyle of the patients. Despite that, it could 
still be concluded that almost half the patients were not 
cared for as per the suggestions in the Malaysian CPG 
on the management of T2DM 2015. Various 
interventions to increase the awareness of healthcare 
professionals regarding the guidelines available for the 
management of T2DM in this country are greatly 
required. There should be campaigns, seminars or 
continuous professional development programs to instil 
awareness of following guidelines in managing Type 2 
diabetes mellitus. This will ensure patients are given the 
best of diabetic care and will be able to have a good 
quality of life. In conclusion, poor adherence to 
guidelines is seen in this hospital and consequently, poor 
glycaemic control.  
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INTRODUCTION

It is known that health education has become a more 
complex process since it aims to train professionals with 
knowledge, skills, attitudes and value.1 Healthcare 
institutions and organisations face numerous challenges, 
such as in increasing amount of information, the 
introduction of new technologies, decrease funding  
and demands for accountability.2 The practice of  
nursing requires a complex combination of various 
attributes.3 Nursing students require highly specialised 
competencies to accurately determine patients’ state and 
predict and cope with the problem that may occur during 
nursing care.4 Nursing students are required to learn, 
practise and be evaluated on clinical skills at our School 
of Nursing. In order to maintain high quality standards 
of nursing care, school need to conduct proper 
evaluation of students performances.5 Educational 
evaluation is made in relation to the learning outcomes 
that have been stipulated in the nursing curriculum.6 The 
assessment and evaluation of clinical performances pose 
a great challenge to teachers as they have to consider 
numerous variables such as different ages, gender, 
ethnicity, culture, background, personality and level of 
intelligence.7 OSCE assessments have become popular 
tools for assessing clinical competency in nursing.8 An 
OSCE checklist is an evaluation framework or format in 
which different types of examination methods are 

incorporated to test the knowledge, psychomotor and 
affective domains of the students.9 These domains are 
very important and inter-related.10 If one domain is 
missing or lacking, then it will affect the students’ 
performance. By evaluating these three domains nurse 
educators may be able to assess, monitor and improve 
the student clinical performances.

Objective of the Study 

To identify the relationship between demographic 
data and competency skills among semester four nursing 
students in a private college in Kuala Lumpur.

1 Senior Lecturer, School of Nursing, KPJ Healthcare University 
College, Nilai, Negeri Sembilan, Malaysia
2 Faculty of Medicine and Health Sciences, University Malaysia 
Sabah, Malaysia
3 Senior Lecturer, Faculty of Education, University Malaya, 
Malaysia

Correspondence: Salida Johari
Senior Lecturer, School of Nursing,
KPJ Healthcare University College
Lot PT 17010, Persiaran Seriemas, Kota Seriemas
71800 Nilai, Negeri Sembilan Darul Khusus, Malaysia
Email: ucn.salida@kpjuc.edu.my

ABSTRACT
This study identified the relationship between demographic data and competency skills among 
nursing students in one nursing college in Kuala Lumpur. A descriptive design was used. The 
samples consisted of 100 students who were in semester four. Data were collected through 
closed ended questionnaires and an OSCE checklist was used to evaluate students’ 
performances which were on specific components of tasks that demonstrated various clinical 
behaviors especially cognitive, psychomotor and affective domains. Analysis reveals that a 
majority of respondents did not demonstrate satisfactory affective domain while performing 
nursing procedures. However male students showed highest scores in knowledge domain and 
affective in competency skills. The study highlighted that there was a need for students to improve 
their competency skills especially in affective domain. These domain is very important because it 
develops and foster the attitudes, creativity, self-development and motivation among nursing 
students. KPJ Medical Journal 2020; 8:73–76
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METHODS 

This study was carried out by School of Nursing on 
semester four undergraduate nursing students. A 
convenient sample of 100 students was involved in this 
study. 

The questionnaire used in this study consisted of two 
main parts:  
 ● Part 1: students were asked on their demographic 

data which consists of age, gender, ethnicity and 
academic achievement (SPM results). The 
questions were answered by respondents ‘to fill in 
the appropriate box’ and ‘tick’ the appropriate 
box.

 ● Part 2: OSCE checklist was used to evaluate the 
competency skills (knowledge, psychomotor and 
affective domains). We used 12 items based on 
OSCE checklist on stump bandaging procedure 
(consisting of: 2 knowledge, 7 psychomotor and 3 
affective domains). Questionnaires were given to 
students one day after OSCE was completed as 
well as checklist. The respondents were given half 
an hour to respond to the questionnaires.

Selection of Instrument (OSCE Checklist)  

Reviews and changes were made by five nursing 
experts (program coordinator, head of nursing program, 
unit manager and two senior nurses). The chosen station 
is ‘Stump Bandaging.’ The criteria/reasons to choose 
this station were:  
 ● This was non sterile procedure and students could 

demonstrate this procedure from beginning till 
completion without violation of the techniques.

 ● We wanted to assess whether the students strictly 
applied and implemented the principles of 
bandaging correctly.

 ● Communication skills were also assessed to see 
whether the students approached and provided 
appropriate health education to patient.  

Process of Checking and Marking the OSCE 
Checklist 

 ● This station required 5 minutes to demonstrate the 
procedure.

 ● Assessment of the students based on standards 
performance from validated OSCE checklist by 
five experts.

 ● Students were assessed on three domains: 
knowledge, psychomotor and affective domains.

 ● The marks allocated were based on students’ 
performance checklist (Total marks for this station 
were ‘20 marks’, ‘Not performed’ or ‘Wrongly 
performed’ was ‘0 mark’, ‘Performed fairly well’ 
was ‘1 mark’ and ‘Performed well ‘2 marks’. 
Passing marks was ‘10 marks.

 ● Marking criteria for this station were marked by 
‘Done’ for Competent (for students who scored 
‘more than 10 marks’) and ‘Not Done’ (for 
students who scored ‘less than 10 marks’) for not 
competent students.

 ● The values of Cronbach’s Alpha was 0.765

An ethical approval was obtained and all students 
were informed that their participation was voluntary, and 
not taking part in this study would not affect them in 
anyway. Written consents were obtained from students.  

Data Analysis  

Data were analysed using Statistical Package for 
Social Science (SPSS version 20.0). Statistical tables 
and percentages were used for demographic data (age, 
gender, ethnics and SPM results), while Spearmen’s 
correlation was used to test the relationship between age 
and competency skills. The t-test was computed to 
examine the difference between gender and competency 
skills. A one-way analyses of variance (ANOVA) was 
used to examine the differences between ethnic groups 
and competency skills. A p ≤ 0.05 was considered 
statistically significant. 

RESULTS 

Table 1 — Socio demographic data of the respondents 
(n=100) 

Socio demographic data Number %

Age (years)

18-22 61 61.0

23-27 24 24.0

28-32 15 15.0

Gender

Female 96 96.0

Male 4 4.0

Ethnics

Malay 63 63.0

Chinese 9 9.0

Indian 21 21.0

Others 7 7.0

SPM Result

Five (5) credits 85 85.0

More than (5) credits 15 15.0

Table 1 shows the sociodemographic data of the 
sample are female (96%), Malay ethnic (63%) and 
obtained five (5) credits in SPM results (85%).  
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Table 2 — Correlation between age and competency skills 

Age Competency Skills Correlation p value

Age Knowledge domain Pearson correlation 0.302

Age Psychomotor domain Pearson correlation 0.512

Age Affective domain Pearson correlation 0.783

Table 2 shows no correlation was found between age 
and all domains of competency skills.

Table 3 — Differences between gender and competency 
skills

Competency Skills N Mean SD t-value p value

Knowledge Domain

Female 96 3.40 0.60 0.337 0.737

Male 4 3.50 0.577

Psychomotor Domain

Female 96 11.50 0.871 0.000 1.000

Male 4 11.50 1.0

Affective Domain

Female 96 0.771 1.174 1.967 1.052

Male 4 2.00 2.309

Table 3 shows no significant differences between 
male and female students for all domains. 

Table 4 — Mean and standard deviation of the competency 
skills for ethnicity

Competency Skills N M SD p value

Knowledge Domain

Malay 63 3.31 0.59 0.011

Chinese 9 3.11 0.78

Indian 21 3.76 0.43

Others 7 3.43 0.53

Psychomotor Domain

Malay 63 11.40 0.92 0.096

Chinese 9 12.00 0.00

Indian 21 11.71 0.71

Others 7 11.14 1.06

Affective Domain

Malay 63 0.76 1.266 0.602

Chinese 9 0.89 1.054

Indian 21 0.76 1.179

Others 7 1.43 1.512

Table 4 shows for knowledge domain Indian students 
had the highest mean score. For Psychomotor domain 
and ethnicity Chinese students had the highest mean 
score and for affective domain, the mean score was 
highest in Others.

The results of ANOVA on the knowledge domain for 
ethnicity, there was a statistically significant difference 
at the p<.05, p= 0.011. For Psychomotor domain 
between ethnicity, there is no significant difference at 
p>.05 , p=0.096 and Affective domain, there was no 
significant difference at p>.05, p=0.602. 

DISCUSSION 

The study found no statistically significant 
relationship between age (18 to 32 years old) and 
competency skills (psychomotor and affective domains). 
However, there was a small positive correlation between 
age and knowledge domain. This indicate there is no age 
limit for students to study in nursing program and they 
are able demonstrate skills while performing ‘Stump 
bandaging’ procedure. As the age increases, the students 
are more confident and mature.11 Research conducted on 
the relationship between a student’s age and his/her 
achievement beliefs and motivational orientation 
indicated that children were confident in their 
achievement as they grow older.12 Adults, become ready 
to learn when experience a need to know or do 
something in order to be able to perform more 
effectively in some aspect of lives.13 

With regards to competency skills (knowledge and 
affective domain) and gender, the mean score for male 
students was higher than that of female students but was 
not statically significant. Based on one study gender 
discrimination remains a problem in society as a whole 
and unfortunately, the nursing profession is not immune 
to this problem.14 Gender discrimination is exclusion or 
restriction made on the basis of socially constructed 
gender roles which prevents a person from enjoying full 
human right.15

With regards to ethnicity and competency level, from 
the findings, it can be concluded that knowledge domain 
and ethnicity of the students, the highest mean score for 
ethnicity shows is Indian ethnic, second ethnicity is 
Others, followed by Malay and Chinese. These results 
showed possibility that, the Indian students are more 
focused and pay attention in their studies. They put their 
efforts to success in OSCE and able to demonstrate a 
high competency skills. Affective domain and ethnicity 
revealed the mean score for ethnicity is the highest in 
Others and followed by Chinese. In Psychomotor 
domain and ethnicity, the mean score for ethnicity shows 
that the highest score is Chinese, second is India, 
followed by Malay and Others. However, further 
analysis shows equal mean scores for Malay and Indian 
ethnics. Based from the results, possibility of Others 
ethnic has a good insight and feeling towards their 
patients and the profession in nursing due to their culture 
or family background who emphasised more on values 
such as respect, courtesy and caring attitudes.16 A study 
on a multicultural nursing workforce is particularly 
important since nurses make up the largest group of 



76 Salida Johari et al.

frontline healthcare providers, who are in close contact 
with patients from diverse cultural backgrounds, aiming 
them with patient centered care.17 

CONCLUSION 

In conclusion, nursing students should improve their 
individual competency skills: knowledge, psychomotor 
and affective domains equally. With training in school 
and clinical practice in hospitals, the students will be 
more aware about the importance of affective domain in 
nursing profession. This is important because affective 
domain is an internal part of students that reflects their 
behavior, condition, principles and standards. Nursing 
educators should emphasise more on skills and attitudes 
domains which are necessary for effective 
communication to provide safe, competent and holistic 
nursing care to all patients. 
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JUST CULTURE AND SAFETY IN HEALTHCARE 

Domains of Quality Care

Safety in healthcare became a major issue 
internationally with the publication in 1999 of To Err is 
Human by the Institute of Medicine.1 It was estimated 
that 44,000 to 98,000 people died in hospitals in the 
USA due to avoidable reasons. Errors in care resulted in 
injuries, disabilities, psychological trauma, distrust and 
loss of morale among patients and providers. The 
financial cost to society was enormous.

Thus ensuring safety while providing care is of 
utmost importance- it is our major responsibility as care 
givers. A follow up publication Crossing the Quality 
Chasm outlined in further details the concepts of quality 
and safety in the continuum of care.2 Healthcare 
providers should ensure care that prioritise six quality 
domains: 
 a. Safety, 
  b. Patient centeredness, 
  c. Efficiency, 
  d. Effectiveness, 
 e. Timeliness and 
  f.  Equity.

Our improvement efforts should focus on all the 
above issues, but safety is the dominating ethical 
obligation. Every patient expects that his/her journey 

through the healthcare system to be safe and does not 
add further to his/her suffering. 

The Meaning of Patient Safety

Patient safety simply means the absence of 
preventable harm to a patient during the process of 
healthcare. The discipline of patient safety is the 
coordinated efforts to prevent harm, caused by the 
process of healthcare itself, from occurring to patients.3

Patient Safety Initiatives 

Patient safety goals have been developed to improve 
patient safety.4 The goals focus on problems in 
healthcare safety and how to solve them. 

Patient Safety Culture

A culture of safety is where everyone is curious about 
why errors occur and there is a personal commitment to 
making care safer. We are encouraged to be open about 
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our errors and the systems vulnerabilities that we see. 
Everyone is comfortable about speaking up without fear 
of punishment.

A good safety culture reduces errors, improves 
clinical outcomes, increases employee satisfaction, 
reduces staff burnout and absenteeism.5  

Errors in the Provision of Care 

“The single greatest impediment to error prevention 
in the medical industry is that we punish people for 
making mistakes” -Dr Lucian Leape.6

To err is human. Professionals are well trained 
people who normally go to work to do good. However, it 
is almost inevitable that errors will occur how much an 
organisation tries to avoid them through implementation 
of policies, processes and training of their workforce. 

Whenever errors occur efforts must be made to avoid 
repetitions and to reduce chances of further occurrence.  
But only errors that are reported and known to the 
organisation can be learned from. 

Errors will not get reported if there is a culture of 
blame. A culture of safety depends on an atmosphere 
where people feel safe to discuss their errors and the 
deficiencies in the system they are working in.  

A just culture is where errors are handled in a fair 
and structured manner with an objective of learning for 
improvement. A just culture is a prerequisite to 
achieving higher levels of safety. A just culture approach 
to safety culture will achieve better outcomes in 
healthcare7.

Synergism Between Patient Safety Culture and 
Just Culture

Patient safety culture that is established through best 
safety practices, training and governance will be 
enhanced in a just culture environment. Patient safety 
outcomes will be expected to be enhanced. 

JUST CULTURE PRINCIPLES

Creating an Atmosphere of Trust

A problem in healthcare has been how errors are 
addressed. There is a tendency to blame the individual 
who commits the error. A blame culture is pervasive 
where highly trained personnel are not expected to make 
mistakes. The more severe an adverse outcome the more 
likely that blame and punishment will be invoked. This 
bias towards outcome severity does not help in 
understanding errors and preventing their repeats. Also, 
there has been a trend to criminalise errors through the 
court systems in many countries. These will not lead to 
improvement in care but create an atmosphere of fear 
where errors will be hidden or swept under the carpet.7

An unreported error cannot be addressed. For errors 
to be reported we must ensure:
 ● a ‘blame free’ environment, where errors can be 

handled in a fair and just way,
 ● a spirit of teamwork and collaboration among all 

sectors of care givers,
 ● an organisational commitment to just culture 

principles, and
 ● an acknowledgment of risk in the work 

environment.

To encourage reporting and active participation in 
reducing errors and thus improving patient safety an 
atmosphere of trust and fairness has to be established at 
the workplace.

Just Culture Approach in a Learning Organisation

Culture can simply be defined as ‘how we do things 
here’. Of course it involves complex interactions of 
beliefs, value systems, behaviour and activities of 
groups of people or organisation. Culture can be built 
through a conscious efforts and commitment of the 
leadership. A good culture can promote quality and 
safety initiatives.

For a just culture to flourish we have to create and 
build an atmosphere of trust in which people are 
encouraged, even rewarded for providing essential 
safety-related information or reporting but in which they 
are also clear about where the line must be drawn 
between acceptable and unacceptable behaviours.

Just culture acknowledges that:
 ● errors are products of interaction of system design 

and human behaviour,
 ● all management systems can be improved,
 ● people, however well they are trained, can do and 

make mistake,
 ● people or groups at all levels may develop 

unhealthy or unsafe patterns of behaviour, but
 ● reckless conduct will not be tolerated.

Just culture promotes shared accountability in dealing 
with human errors. Just culture does not exclude 
disciplinary action and punishment when reckless 
deviations are committed. 

Just Culture and Healthcare Outcomes

Healthcare outcomes are dependent on the 
interactions of systems and behaviours of people 
working in the systems. A just culture approach 
empowers us to identify both system and behavioural 
vulnerabilities which can allow efforts to be made:
 ● to improve systems through policies, processes, 

guidelines, and
 ● to implement a fair, just and collaborative 

response to staff behaviours.
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MANAGING ERRORS IN A JUST CULTURE

The Inevitability of Human Errors

On a normal working day most healthcare 
professionals perform their duties diligently with no 
intention of making mistakes. But errors do occur. 
Human errors of this nature are inevitable. However, 
errors may happen due to poor attitudes or recklessness - 
these types of errors require a different consideration.

Definitions of Error Types 

Understanding the concepts of errors is important for 
a principled approach in handling them at the 
organisational level. Reason distinguished errors in the 
following way.8

Errors May Be Due to Slips, Lapses or Mistakes

Slips and lapses. Plans are adequate but actions do 
not go as intended. These are failures of execution and 
are termed slips and lapses. Slips relate to observable 
actions and are associated with attentional failures. 
Lapses are more internal events and relate to failures of 
memory. They are difficult to predict and prevent.

Mistakes. These occur when the plan is not adequate. 
The actions may be correct but the plan is inadequate to 
achieve its intended outcome. These are failures of 
intention. Mistakes can be further subdivided into rule 
based mistakes and knowledge based mistakes. 
Improvements in policies, standards, and training and 
coaching may correct them. 

Errors versus violations. Violations are deviations 
from the organisation’s safe operating practices, 
procedures, standards, or rules. Deliberate violations are 
what matter. Violations are related to motivational 
issues.  They can be remedied and prevented through 
coaching, motivation and organisational initiatives 
including inculcating a culture of safety. Serious or 
reckless deviations may require disciplinary actions.

Active Versus Latent Failures

Active failures. These are unsafe acts (errors and 
violations) committed by those at the “sharp end” of the 
system (doctors, nurses, pharmacists etc). These may 
have immediate adverse consequences.

Latent failures.  These result from decisions taken 
and mistakes made at the higher levels of an 
organisation. These involve the structure and processes 
that are built into the organisation. Their potential 
damages may lie dormant for a long time, only 
becoming evident when they combine with local 
triggering factors eg a poorly worded guidelines used by 
insufficiently trained staff. These failures can be 
prevented by good governance and implementation of 
policies and standards.

Handling Errors in the Context of Just Culture

All errors are not equal. When an error occurs we can 
apply the following behavioural concepts and actions in 
dealing with the healthcare professional involved.8 (See 
box)

Box: Management of Errors

Human error A normal, technical 
professional error, an 
inadvertent act: slip, 
lapse, mistake

Action: Console

At risk behaviour A choice: risk not 
recognised or believed 
justified or not 
significant 

Action: Coach

Reckless behaviour A choice: conscious 
disregard of 
substantial and 
unjustifiable risk

Action: Punish

Care should be taken to classify the errors correctly. 
All contributing factors should be examined. Personal 
bias should be avoided and training and experience are 
important. The detailed investigation of an error incident 
may follow an algorithmic approach as used by many 
established organisations.9,10

Human Error – Summary

Human error is not a cause but is a consequence 
associated with other factors. For a comprehensive 
approach to investigating an error the following should 
be considered:
 ● Did the person make an at-risk choice that 

increased the risk an error might occur?
 ● Did the system contribute to the error?
 ● Were there personal performance factors, like 

hunger, anger, lateness, tiredness (HALT), 
distraction, or environment that contributed to the 
error?

When an error is approached in a systematic and fair 
way learning is possible and improvements can be 
implemented.

ESTABLISHING A SUCCESSFUL REPORTING 
SYSTEM

In order to capture all errors that occur in the 
provision of care a reporting system that is accessible, 
empowering and confidential has to be made available. 

Reportable Events

All errors, near misses and adverse events should be 
reported.
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Frontline Engagement

In error reporting frontline engagement is of utmost 
important because:
 ● front line staff are aware of safety issues and have 

the most insight into what interventions may 
work,

 ● errors that are seen may represent the tip of the 
iceberg, and the front liners are in the best 
situation to uncover more risks lurking beneath 
the surface, and

 ● only errors that can be seen can be corrected.

Frontline engagement is enhanced when timely 
feedback is given after findings have been processed.

Error Reporting System

A successful reporting system is  voluntary, non-
punitive and confidential. To encourage reporting  and 
promote a culture of safety through just culture 
principles a good reporting system:
 ● adopts a non punitive reporting policy,
 ● encourages staff members who have reported 

safety issues, near misses or adverse events to 
share their story with others, including how the 
management supported them,

 ● considers staff members’ safety reports and their 
involvement in safety initiatives favourably in   
their annual performance reviews,

 ● trains managers to identify human factors and 
system failures in errors and adverse events,

 ● lets the reporters know something will be done 
with their report, that the system works, and 

 ● communicates the reporting policy to all staff.

ROOT CAUSE ANALYSIS (RCA) AND  
JUST CULTURE

All errors and adverse events require a systematic 
examination. Properly conducted RCAs followed by 
appropriate remedial actions should enhance a just 
culture organisation.11

General Principles

RCA is a systematic review of an event to determine 
the fundamental deficiencies (contributing factors) that 
lead to the incident or near miss. RCA is a retrospective 
approach. 

The term “root cause analysis” is misleading. There 
are almost always multiple contributing factors, no one 
of which is the root cause. “Contributing factors 
analysis” or “systems analysis” have been suggested as 
better terms.

RCA process forces one to examine all levels of an 
organisation- not just a single clinician’s behaviour.

Systematic and Comprehensive Approach 

RCA should be both systematic and comprehensive. 
Ask what is responsible, not who is responsible. Leaders 
have to counter the tendency to focus on the obvious 
causes proximate to the event. Focus should be broader 
and deeper than the obvious proximate causes. 
Information should be gathered from a variety of sources 
and focus should be on the system.

Factors at all levels of an organisation from the sharp 
end to the blunt end are examined to ensure that broader 
(and often more important) systemic factors receive 
adequate scrutiny.  The investigator should embrace her 
inner child by asking Why? Why? Why? Why? Why? as 
she examines the incident.

 

Corrective Action Planning

RCA should result in corrective actions. Studies have 
indicated a general failure to address the most important 
remedial actions. Most have focused on education and 
information when these are the least effective.11

A hierarchy of remedial actions is as shown:
 1. Fix environmental problems 
 2. Forcing functions and constraints
 3. Automation and computerisation
 4. Protocols, standards and information
 5. Independent verification and redundancy
 6. Rules and policies
 7. Education and information

RCA Summary

RCA is a systematic and thorough search for 
contributing factors to an error. It forces one to look 
beyond the obvious. The goal is improvement with a 
focus on learning and not blaming. It leads to effective 
change. It supports the  ‘second victim’.

MORTALITY AND MORBIDITY REVIEWS

Just culture principles should also be applied in 
mortality and morbidity reviews. If failures in care are 
identified they should be handled in a similar way. 
Shaming and blaming should be avoided. A learning and 
participative atmosphere should be created. Both 
cognitive and systems issues related to the incident 
should be examined in detail with a view of quality 
improvement in patient care. To facilitate this a 
structured and systematic approach to presentation 
which include a literature review should be adopted.12

SUPPORT FOR THE SECOND VICTIM 

When an error is caused inadvertently many may 
suffer adverse consequences. The patient and family are 
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of course the main concern of healthcare givers, but the 
healthcare professional, her team members, the hospital 
and the organisation may also experience adverse 
reactions.

The term ‘second victim’ has been used to refer to the 
healthcare professional involved in the event  who may 
develop a series of emotional reaction which includes 
feeling of shame, fear, anger and isolation. These may be 
followed by psychological issues. These can even cause 
long-term consequences similar to post-traumatic stress 
disorder (PTSD). Some authors even consider this 
condition a medical emergency.13 

A much talked about phenomenon now is an 
increasing incidence of burnout as a result of pressures 
at the workplace which may include involvement in 
medical errors.12 Burnout is a syndrome of 
depersonalisation, emotional exhaustion and a sense of 
low personal accomplishment that leads to decreased 
effectiveness at work. Burnout may lead to poor patient 
care, reduced patient safety, absenteeism and even, 
tragically, suicides.

Steps should be in place to recognise the above 
psychological and emotional syndromes. In a caring and 
just organisation there should be in place support 
systems. Support groups should be formed from among 
team members or from within the organisation.

ESTABLISHING A JUST CULTURE – 
LEADERSHIP’S ROLE

“The first mistake in changing culture is thinking 
it is someone else’s job” 14

Change can only happen if leadership at all levels are 
committed to making it happen. The Institute of 
Healthcare Improvement of USA IHI stresses that 
quality is about continuous, systematic improvement. It 
is no longer just a function of governance but a shared 
responsibility. Leadership is no longer about creating 
standards and policies but about creating culture.14,15

It is the leadership’s responsibility to create reliable 
systems and an environment that listens to what matters 
to employees. They should respond to employees’ 
behaviours in a fair, just collaborative way. They should 
understand human behaviour and errors and learn from 
error to improve quality and safety. They should provide 
feedback in a timely and regular fashion. Above all they 
must provide a working environment that is fair, 
collaborative, respectful, psychologically safe and 
conducive for learning. 

CONCLUSION

Just culture and a high level patient safety culture 
complemented by an active commitment to promote joy 
at the workplace16 are the essential building blocks for a 
learning, reliable and resilient healthcare organisation. A 
commitment has to be made to infuse KPJ Healthcare 
with all these essentials as we move forward to meet 
future challenges.  
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INTRODUCTION AND DEFINITIONS

It is undesputable that regular exercise has a multitude 
of health benefits. A meta-analysis looking at effects of 
exercise on the components of Metabolic Syndrome 
show that dynamic endurance training favourably affects 
multiple cardiovascular risk factors such as waist 
circumference, HDL-C levels, both systolic and 
diastolic blood pressures a well as LDL-C levels, total 
cholesterol, BMI, and VO2peak.1 Physical exercise has 
also been shown to have favourable effects on 
thrombosis, inflammation, endothelial function and 
autonomic tone.2 Young athletes are therefore often 
viewed by the general public to be at the pinnacle of 
health. Cases of sudden death in this population, 
although rare, become highly publicised and shocking 
tragedies.

Although the overall risk during exercise is low, there 
is an increase in risk of SCD during vigorous physical 
activity in individuals with underlying cardiac 
abnormalities.3 It has also been pointed out that the 

increased risk is not limited to periods of physical 
activity. For example, in Brugada Syndrome, sudden 
death often occurs at rest. Despite this, bradycardia 
(which can be due to the increased vagal tone resulting 
from athletic conditioning) and hyperthermia (during 
intense physical exertion, or during practice in hot 
weather) can exacerbate the incidence.4 The underlying 
pathology varies with age. In older individuals (typically 

ABSTRACT
Sudden Cardiac Death (SCD) in young athletes is a rare but tragic event. Despite being 
physically quite healthy, athletes who harbour previously undiagnosed cardiac pathologies are at 
increased risk of sudden cardiac death. Frequently, a sudden cardiac event is the first sign of the 
previously quiescent disease. This literature review aims to compare the various methods used to 
estimate the rate of sudden cardiac death in athletes and discuss the accuracy of the widely 
accepted rate of 1:200 000. It also compares the preparticipation evaluation screening 
recommendations in the United States with European recommendations, specifically with 
regards to the inclusion of the electrocardiogram in the primary screening. The addition of the 
electrocardiogram would increase the rate of detection of many of the major causes of SCD 
however there are also concerns regarding high false positive rates. Physiological adaptations 
termed ‘athlete’s heart’ often overlaps with what is conventionally thought of as pathological in the 
general population. However, there have been new guidelines such as the European Society of 
Cardiology’s Classificaiton of Abnormalities in Athletes ECG and the Seattle Criteria which help 
to distinguish between physiological and pathological changes. No matter how good the 
screening program is, there will be cases that will go undetected and sudden cardiac arrest may 
still occur. If this was to happen, a second line defence (emergency response plan), is required to 
reduce the mortality rates. Are the major sports arena equipped to deal with a sudden cardiac 
event should one occur? Lastly, we look briefly into the data that is available in the local 
population in this subject. KPJ Medical Journal 2020; 8:82–86
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defined as >35 years old) sudden cardiac death is usually 
attributed to quiescent coronary artery disease, whereas 
in athletes under 35 years of age the cause is more likely 
to be inherited structural or electrical diseases, or 
acquired diseases other than coronary artery disease.3 
Examples of common structural diseases are 
hypertrophic cardiomyopathy, arrhythmogenic right 
ventricular cardiomyopathy, congenital coronary artery 
abnormalities, and aortic dissection secondary to 
connective tissue disorder such as Marfans Syndrome.3,4 
Common electrical causes include Wolff-Parkinson-
White Syndrome, Long QT Syndrome, and Brugada 
Syndrome amongst others.3,4 Acquired conditions in 
younger athletes include commotio cordis (ventricular 
arrhythmia occur as a result of a blow to the chest during 
an electrically vulnerable period of the cardiac rhythm. 
In contrast to cardiac contusion, no structural cardiac 
damage occurs),5 myocarditis, and use of performance 
enhancing drugs.3 In addition to the above, many causes 
of sudden cardiac deaths are not found even after post 
mortem investigations. These structurally normal hearts 
with negative toxicity results on the background of no 
significant past medical history have been dubbed 
anatomically normal sudden unexpected death.6 It has 
been postulated that channelopathies may have been the 
underlying cause in these cases. 

There is also increasing interest in the possiblity of 
chronic remodelling of the right ventricle as a response 
to high intensity endurance training (cyclists and 
triathlon athletes) which leads to structural changes 
similar to those seen in arryhmogenic right ventricular 
cardiomyopathy. This condition has been termed 
Exercise-Induced ARVC.7,8 

ESTIMATED RATES OF SUDDEN CARDIAC 
DEATHS

Various studies have been carried out to investigate 
the rate of sudden cardiac deaths in young athletes and 
these have yielded wildly inconsistent results. Rates of 
anywhere between 1:23 000 to 1:1 000 000 have been 
proposed.9 The reason behind this is the lack of 
standardisation. Different methodologies of data 
collection, different definitions of athletes and sudden 
cardiac deaths, different criteria used for the diagnosis of 
the diseases, different populations studied and different 
inclusion and exclusion factors implemented have all led 
to this large discrepancy.3,4,9,10 The most widely 
acknowledged rate is 1:200 000 to 1:300 000, but many 
have argued that these numbers are too low an 
estimate.9-11  

Most studies rely on media reports to identify cases. 
However, a Danish retrospective cohort study reported 
that extensive media search only identified 3 of the 15 
cases of sports related sudden cardiac deaths identified 
through death certificates.9,12 A study in college athletes 
in the US demonstrated that only 56% of total deaths 

were found through media search.9,13 A retrospective 
cohort study performed in Israel reported the SCD rates 
to be 2.6:100 000 athlete years. However the cases were 
identifed by systematic search of 2 major newspapers in 
Israel only with no references to other sources.9,14 There 
are evident flaws with this method. 

These findings are not a surprise as the media would 
be more likely to report on higher profile athletes whilst 
the less well-known, (for example, women, younger 
athletes at an earlier point of their careers, and athletes in 
non-revenue sports) would receive less attention.9 

Another common method by studies conducted in the 
US is to look at catastrophic insurance claims. A study 
on Minnessota High School athletes looked at 
catastrophic insurance claims between the years 
1985/1986-1996/1997. They found an incidence rate of 
1:200 000 per year, with a higher rate in male 
athletes.9,15 A recent follow up study by Roberts et al 
again using catastrophic insurance claim records on 
Minnesota high school athletes between 1993/1994-
2011/2012 reported a rate of 0.11:100 000 athlete 
years.9,16 Other than the fact that these studies were 
looking at a younger populations (high school students 
vs college students vs those under 35 year olds as 
defined by various other studies) catastrophic insurance 
claims ignores all deaths which occur outside of  
Minnesota State High School League (MSHSL) 
sponsored games and practices.9,11 A retrospective 
review of media reports on the last 10 years of the 
second study identified 5 missed SCD cases which 
occurred outside of MSHSL sponsored games.9,17 

Furthermore, all events which did not have a fatal 
outcome would not qualify for insurance benefits and 
therefore would have been excluded from the data set of 
the Roberts et al study.9,16,17 The main objective is to 
prevent the occurance of any sudden cardiac accidents 
amongst susceptible athletes, therefore the exclusion of 
non-fatal events is inappropriate and will give a lower 
incidence rate.9 The retrospective review of media 
reports detected 7 non-fatal cases of sudden cardiac 
arrest which had not been part of the catastrophic 
insurance claim data.9,17

A study conducted over 10 years (2003-2013) on 
National Collegiate Athletic Association athletes 
identified cases through the NCAA Resolution List, 
Parent Heart Watch Database and NCAA insurance 
claims. The data were also further supplemented with 
autopsy reports, interviews with next-of-kin, trainers, 
sports information directors, and medical personel 
involved in the case. The study described SCD incidence 
rates of 1:53 703 athlete years (higher in males and black 
athletes). They then further calculated the risk during an 
athletes NCAA career (taken as 4 years) to be 1:13 426. 
The study also reported that 56% of these deaths 
occurred during exertion, 22% at rest and 14% during 
sleep.6 This data highlights the importance of including 
incidences that occur outside of sporting events and 
practices.
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Preparticipation Screening and the Pros and 
Cons of Incorporating ECG the Standard 
Screening Process

The prevailing opinion is that preparticipation 
cardiovascular screening for underlying, quiescent 
cardiovascular disease is warranted and cost appropriate. 
However, attitudes vary regarding what components 
should be included in the examination. The general 
consensus includes personal medical history and family 
history as well as a physical examination. The European 
Society of Cardiology, International Olympic 
Committee, and the Federation Internationale de 
Football Association recommend the inclusion of a 
12-lead electrocardiogram.11,19-21 The American Heart 
Association only advocates further tests such as ECG, 
echocardiogram, exercise stress testing and cardiology 
consult if red flags were raised during the medical 
history and physical examination.11,18

 The AHA recommendations are based heavily on 
cost effectiveness studies conducted in the United 
States.11 Based on evidence mentioned above however, 
the sudden cardiac death rates estimated at 1:200 000 
which is the value used in most cost effective analyses is 
likely too low. Therefore, several parties are pushing for 
the inclusion for ECGs into the primary screening of 
young athletes. 

The European Society of Cardiology and 
International Olympic Committee rely on data from the 
Italian experience with mandatory screening which 
includes personal and family history, physical 
examination, exercise stress test, electrocardiogram, as 
well as an echocardiogram.4,22 The screening is 
performed anually and their data has shown favourable 
reduction in sudden cardiac deaths amongst their 
athletes. Incidence rates were calculated to be 3.6/100 
000 person years between 1979-1980, and this has come 
down to 0.4/100 000 in 2003-2004.4,23

Admittedly, ECG will not be able to detect all of the 
pathologies which would predispose athletes to sudden 
cardiac death (for example congenital coronary artery 
abnormalities, premature atherosclerotic disease and 
Marfans Syndrome) but it will increase the rate of 
detection of conditions such as hypertrophic 
cardiomyopathy, arrhythmogenic right ventricular 
cardiomyopathy and long QT syndrome amongst 
others.4 ECGs have been shown to be abnormal in up to 
roughly 90%-95% of patients with hypertrophic 
cardiomyopathy, which is one of the leading causes of 
SCD.4,11,24,25 In fact, the negative predictive value for the 
major disease of hypertrophic cardiomyopathy, Wolff 
Parkinson White syndrome, and long QT syndrome 
approaches 100%.11 In contrast, history and physical 
examination have low sensitivity (less than 44%) for 
detecting these cardiac abnormalities, and for many of 
the victims, the onset of Sudden Cardiac Arrest is often 
the first manifestation of their disease.11 Elements such 
as exertional syncope, unexplained seizures and family 
history of sudden deaths are uncommon.11 Other 

questions such as palpitations are of lesser value as they 
are much less specific.

Another argument used against the inclusion of ECG 
into the primary preparticipation screening examination 
is the risk of false positive interpretations of ECG 
changes due to the well documented physiological 
conditioning of the heart to physical exercise, dubbed 
the ‘athlete’s heart’. This will be discussed further 
below.

Older athletes are more susceptible to coronary artery 
disease-related causes of sudden cardiac death.4,10 

Coronary artery disease is not readily noticable on ECG 
readings,10 therefore the implementation of ECG in the 
preparticipation screening is more valuable in the 
younger athlete population.

Athlete Heart, the Physiological vs the 
Pathological Changes

The human body is capable of incredible feats of 
adaptation. The physiological structural changes which 
the heart undergoes in response to regular physical 
exercise is one of them. Although it helps the athlete 
perform better by increasing stroke volume and cardiac 
output to meet the demands of the rest of the body, it 
does pose some difficulties to many medical 
professionals distinguishing between these 
physiological changes and that which is pathological.

Both systemic strength training and endurance 
training, as well as a combination of the two have been 
shown to induce cardiac remodelling such as increasing 
left ventricular wall thickness, enlargement of the 
cardiac cavities, and increased calculate cardiac 
mass.26,27 However, the key to differentiating these 
physiological changes from pathological changes is the 
maintenance of normal systolic function.

Studies have shown no significant discrepancy 
between the left ventricular ejection fraction, fractional 
shortening and the E/A ratio when athletes were 
compared to non-athlete controls.26,27

28% of endurance athletes have shown changes 
which are similar to that of arrhythmogenic right 
ventricular cardiomyopathy.3 These changes have been 
documented in cyclists and have sparked interest in the 
possibility of an upper limit of benefit of exercise.7,8 Of 
note, the changes in exercise induced arrhythmogenic 
right ventricular cardiomyopathy tend to be global. 
When the left and right ventricles are compared, the 
changes appear to be proportional.3,7,8 No definite 
consensus is available as of yet regarding whether these 
changes pose an increased risk to the athletes in the  
long run. 

QT prolongation appears to be quite prominent in 
young athletes, likely due to the increase in vagal tone 
which lends to physiological sinus bradycardia.3 The 
Bazett’s Formula which is used to calculate the corrected 
QT interval tends to undercorrect the value at lower 
heart rates. Increase in left ventricular mass can also  
lead to increase in the QT interval.3,28 These are 
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physiological change and it does not seem to add to the 
risk of SCD in athletes.

Most studies looking into rates of SCD have 
consistently found that black athletes are more likely 
than their white counterparts to suffer from a sudden 
cardiac accident.3,6,9,10,13 Unfortunately, physiological 
adaptations are also more prominent in black athletes, 
further accentuating the difficulties in differentiating 
identifying pathological changes.3

Recommendations for ECG Interpretation in 
Athlete Population

The main issue to discuss should not be whether or 
not ECG should be included in the preparticipation 
screening. The answer to this should be fairly clear given 
the low sensitivity and specificity of simple history and 
physical examinations.11 The question up for discussion 
should instead be how to improve ECG interpretation so 
as to minimise the false positive rates and improve its 
specificity in the young athlete population. 

International experts met in Seattle on February 2012 
with the intention to produce clear, relevant and 
accessible guidelines for ECG interpretation in the 
athletic population. This Seattle Criteria has since been 
published, and is now available online as a training 
course.10,29

The European Society of Cardiology’s Classification 
of Abnormalities in Athletes ECG divides the ECG 
changes into two groups. Group 1 which is seen in up to 
80% of athletes are common and training-related 
changes, whereas the ones listed in Group 2 are seen in 
less than 5% of athletes and are unlikely to be training-
related.3,30 They recommend further testing in 
participants who demonstrate any of the Group 2 changes 
as there is an associated increase of cardiovascular risks. 

Further studies are underway to help differentiate the 
physiological changes from the pathological changes 
and as new data become available, the accuracy of ECG 
interpretation in this subpopulation will only improve.29

Emergency Response and the Increased Rate of 
Survival from Sudden Cardiac Arrests

Cardiovascular screening, no matter how good, will 
not be able to identify all of the athletes at risk. An 
emergency response protocol is indispensable to 
improve the rate of survival when a Sudden Cardiac 
Arrest does occur. Basic life support skills such as 
immediate CPR, appropriate defibrillation, and advance 
cardiac life support by appropriately trained personel are 
essential in the case of a potentially fatal event.10, 31

Unfortunately, the Arena study showed inadequate 
emergency preparedness in many of the 190 major 
European football stadiums sampled. Up to a fifth did 
not have an Automatic External Defibrillator on site 
despite being more than ten minutes away from the 
nearest hospital, and a third did not have a medical 
action plan. 10,32

Recommendations for the Malaysian Population

As mentioned by Harmon et. al., “The pathological 
search for all potential causes of sudden cardiac death in 
a young athlete requires specific expertise and dedicated 
protocols, which are not usual parts of the curriculum in 
forensic medicine in most countries.”6 To improve data 
on the rates of SCD and all its causes, we must first 
improve the accuracy of their detection. Standardised 
autopsies with input from cardiovascular pathologists, 
and the use of molecular diagnostis would greatly aid in 
the data collection and enhance the precision of the 
statistical data.6 Schmied and Borjesson recommend 
establishing prospective uniform registries of sudden 
cardiac accidents and sudden cardiac deaths.10

There have been no similar studies conducted within 
Malaysia. A retrospective study looking at autopsy 
reports from University Malaya Medical Center from 
1995 to 2005 attempted to identify sudden cardiac 
deaths associated with sporting activites in Malaysia.33 

This study included all individuals who suffered sudden 
death within 12 hours of exercise and ranged from 
sedentary individuals who exercised infrequently to 
competitive athletes. The study also did not restrict by 
age. Most deaths were found to be due to coronary artery 
disease, 70% of the cases occurred in individuals over 40 
years of age, and 97.73% occurred in men. The study 
was small-scale, limited only to cases brought in to 
University Malaya Medical Center for autopsies and 
therefore restricted to the area of Petaling Jaya and 
Kuala Lumpur. 33 It also looked at the risk of sudden 
death during physical activity for the general population 
instead of risk of sudden death in sustained, high 
intensity training more common to young competitive 
athletes. This data unfortunately cannot be extrapolated 
to represent competitive athletes in Malaysia.

The available data on ECG variations are mostly done 
in North American and European studies, and their 
accuracy in the local population is questionable. The 
incorporation of new data on ethnicity and gender will 
improve the accuracy of ECG interpretation, however 
we are lacking data on our local ethnic groups. Further 
research and data collection in this field would 
undoubtedly improve the accuracy of ECG readings in 
the Malaysian population in the future.
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Health: A Blessing from Allah

Health is a precious gift, a blessing from Allah (SWT) 
which should be protected and enhanced. Without good 
health, we would not be able to live up to our physical 
potential as His Khalifah (vicegerent) on earth to 
undertake amar maaruf nahi mungkar, to enjoin good 
and to forbid evil and to pursue the communal quest for 
adl wa ihsan (justice with fairness and mercy), the 
preservation of public interest (maslahah amah), mutual 
benefit (masalih mushtarakah) and protection from 
harm (dar’ al mafasid).

Unfortunately, this blessing is often forgotten or not 
prioritised by many amongst us. This was alluded to by 
the Prophet Muhammad (SAW) when he said;

“There are two blessings which many people do 
not  appreciate, health and leisure time” (Muslim & 
Bukhari)

Quranic Verses of Healing

And although the Quran is primarily a book of 
hidayah (guidance), it nonetheless makes reference to 
health and healing. Six verses in the Quran have been 
described as verses of shifaa’ (healing).

  One of these verses, in surah As-Shu’ara, 26:80, 
describes Prophet Ibrahim’s (AS)  recognition of his 
Ultimate Healer;

 
“And when I fall sick, He heals me”
 
And to the Jewish community during the time of 

Prophet Isa (AS), where the healers were held in high 
esteem, Prophet Isa (AS) was sent with medical miracles 
(mu’jizat), emphasising the need to be at the cutting 
edge of medical sciences:

“… And I cure the blind and the leper, and I give life to 
the dead - by permission of Allah …” (Ali-Imran, 3:49)
 

Health Within the Context of the Maqasid Shari’ah 

The cardinal purposes of the Muslim’s individual, 
community, national and global life experiences have 
been comprehensively defined by the Maqasid Shari’ah, 
the higher objectives of Islamic jurisprudence.1 The well 
being of the community is protected by the preservation 
of the five essentials (daruriyyat) in human life, namely 
faith and morality (deen), life (nafs), intellect (‘aql), 
progeny (nasl) and wealth (maal). Allah says in Surah 
Al-Maidah, 5:32;

“And if anyone saved one life, it would be as if he had 
saved mankind entirely”

Three of the priorities of the Maqasid Shari’ah are 
directly related to health whilst the first (deen) and the 
fifth (maal) essentials in the hierarchy, though indirect 
are intimately associated. Thus, the objectives of the 
healthcare system are to nurture a community which is 
healthy and morally upright, prevent premature and 
inappropriate deaths, protect against intellectual and 
physical disabilities, promote safe reproduction and 
proliferation of the human seed through the utilisation of 
health intervention programs which are cost-effective.

A Bias for Preventative Health Strategies

A pervasive thread in the Islamic paradigm, whether 
in economic, social or health matters is the emphasis on 
preventative strategies. The prevention of diseases and 
the preservation of wellness are pillars of best practices 
in medicine. Apart from the injunctions in the Quran and 
authentic hadiths, it is based on a principle of 
jurisprudence, یعةذرلداس  , closing all avenues of 
destruction. 

Several principles of health care practises and 
interventions can be summarised as follows:2

• The Prophet Muhammad (SAW) said, 

“Cleanliness is half of faith (iman) (Muslim)”. 
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This hadith which connects cleanliness with belief is 
a cornerstone in Islam’s advocacy for optimal health.

• The Quran advocates healthy eating and encourages 
the believers to eat only permissible and good food;

“O mankind, eat from whatever is on earth [that is] 
lawful and good and do not follow the footsteps of Satan. 
Indeed, he is to you a clear enemy.” (Al-Baqarah 2:168).

There are numerous statements that have been 
recorded in both the Qur’an and the hadith of the 
Prophet (SAW) encouraging Muslims to be moderate in 
eating and drinking.

And eat and drink and be not extravagant; surely He 
does not love the extravagant. (Al-A`raf 7: 31)

“No human ever filled a container more evil than his 
belly. The few morsels needed to support his being shall 
suffice the son of Adam. But if there is no recourse then 
one third for his food, one third for his drink and one 
third for his breath.” (Ahmad and At-Tirmidhi)

• The Prophet (SAW) in various hadiths enjoined his 
companions to exercise. He said, 

“A strong believer is better than a weak believer” 
(Muslim). 

Thus, a Muslim is enjoined to be not only strong in 
faith and character but also in physical strength and 
fitness through regular exercises.

• Islam recognises the existence of contagious diseases 
and the Prophet (SAW) commanded us to avoid such 
diseases. He said: 

“Run away from the leper same as you would from a 
lion.” [Bukhari and Muslim].

• Islam also introduced the concept of quarantine in the 
event of an infectious outbreak. The Prophet (peace 
be upon him) said: 

“If you hear that a land has been stricken by plague, do 
not approach it, and if your land is stricken by plague, 
do not leave it”. [Sahîh al-Bukhari]

Health Professional Training Versus Quackery 

The believers are urged to seek medical treatment 
when they are ill. And when a cure is available some 
scholars would even suggest it as being mandatory. The 
Prophet (SAW) said: 

“Seek medical treatment, for truly Allah does not send 
down a disease without sending down a cure for it. 
Those who have knowledge of the cure know it, and 
those who are ignorant of it do not.” [Musnad Ahmad] 

The Prophet (SAW) is also reported to have said: 

“He is not one of us who is not kind to children or does 
not respect our elders, or denies our learned people the 
esteem they deserve” (Abu Dawud, Al-Tirmidhi)

The two earlier hadiths also illustrates Islam’s high 
regard for people who are experts and highly trained in 
their specialty and Muslims are enjoined to seek 
treatment from these health professionals. 

This hadith is especially instructive and relevant in 
this modern world of information and communication 
technology where individuals and groups claim to be 
overnight experts in medicine by simply accessing 
information from the internet.

An incident which happened during the time of the 
Prophet Muhammad (SAW), further emphasises the 
importance of authentic knowledge and specialty 
training. When a man fell ill, the Prophet (SAW) said,

“Summon the physician of the tribe so and so for him.” 
(Ahmad).

It also shows the Prophet’s (SAW) criticism of the 
ignorant who blindly practise the art of healing without 
the pre-requisite medical knowledge and skills.

Code of Medical Ethics

The early physicians who worked in the medieval 
Muslim hospitals were required to follow a strict code of 
ethical practices. Ishaq bin Ali al-Rahawi’s (854-931 
AD) Adab al-Tabib (The conduct of a physician), is the 
earliest known Arabic treatise dedicated to medical 
ethics. Rahawi considered physicians as “guardians of 
souls and bodies” and in this treatise he spells out all the 
deeds and acts a Muslim physician must observe.

He also described the process of licensing physicians, 
when he wrote: 

“...the physician was not allowed to sit for treating 
patients until after he passes the generally 
aforementioned tests and examinations…” 

This was later enforced into law during the Abbasid 
Caliphate whereby all doctors were required to pass an 
examination before being allowed to practice medicine. 
This physician licensure became mandatory after the 
Caliph Al-Muqtadir, in 931 AD, was informed of the 
death of one of his subjects due to a physician’s error. 

Individual Autonomy Versus Community Interest

The ethical principle of autonomy highly respects and 
values the individual (or parents or legal guardians) as 
the one who makes the self-defining choices upon which 
he then acts and for which he is accountable.
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This however needs to be considered within the 
context of the wider public interest and benefits 
(maslahah ammah). This is defined by the Islamic legal 
maxim (al-Qawa’id al-Fiqhiyyah) which stipulates: 

“individual rights may have to be sacrificed in order 
to protect the public interest.”

In the domain of healthcare, medical interventions 
such as global immunisation programs, which have been 
proven to promote and protect the general health and 
well being of the community, have priority over the 
considerations of the individual interest.

The Early Muslim Hospitals

The Prophet’s mosque in the city of Madinah held the 
first Muslim hospital service in its courtyard. During the 
Ghazwah Khandaq (battle of the trench), Muhammad 
ordered a tent to be assembled to provide medical care to 
the wounded soldiers. Among those who attended to the 
injured soldiers was the first Muslim nurse, Rufaida 
al-Aslamia. The Prophet Muhammad (SAW) used to 
order all casualties to be carried to her tent so that she 
might treat them with her nursing and medical expertise.

This later evolved into the many bimaristans, a 
Persian word meaning “house of the sick”, during the 
early Islamic rule. The Umayyad Caliph Al-Walid ibn 
Abd al-Malik is often credited with building the first 
bimaristan, in Damascus in 707 AD.

Many of these early hospitals were built with 
charitable endowments, waqf.3 They were staffed by 
salaried physicians who did regular ward rounds. 
Pharmacists dispensed medicines from the well 
equipped dispensaries. There were separate wards for 
men and women and wards were segregated according 
to the type of illnesses. Patients were nursed until they 
have fully recovered and upon discharge were given a 
sum of money for their immediate personal needs. There 
is good reason to believe that the Christians were 
impressed by the hospitals they overran during the 
crusades. A network of hospitals later spread across 
Europe which were influenced and modelled on the 
famous Islamic hospitals in Cairo and Damascus.

Search for Cures and the First Clinical Trials

Abu Hurairah (RA) narrated that the Prophet (SAW) 
said:

“There is no disease that Allah has created, except that 
He also has created its remedy.” (Bukhari)

In this and several other hadiths, the Prophet (SAW) 
advocated research into the finding of cures for ailments, 
thus urging the believers to be at the frontiers of medical 
research. 

This inspired the likes of physician, Al-Razi (854 – 
925 AD) who carried out the earliest known example of a 
clinical research trial on the effectiveness of bloodletting 
in the treatment of patients with meningitis by 
employing a control group. This demonstrates Al-Razi’s 
commitment to evidence based medical science.4 

Ibn Sina (980 – 1037 AD) in his magnum opus,  
Al Qanun Fi Tibb (The Canons of Medicine) outlined  
7 principles before a medicine can be considered to be 
effective.5 Among others he emphasised that trials which 
were successful in animal models must be replicated in 
human subjects. And that the results of the trials should 
be reproducible in other similar research. 

In this respect, the Wakefield claim of the link 
between the MMR vaccine and autism has never been 
reproduced in other studies. On the contrary, this claim 
has been debunked in at least 67 different studies.6

Health Status in Muslim Countries

There are over 1.8 billion Muslims living in 57 
Muslim majority countries. The health of the Muslims 
communities can be benchmarked against a set of  
8 Millennium Development Goals (MDG), from the 
baseline statistics in 1990 up to 2015.7

MDG 4, 5 and 6 are directly related to the health of 
the communities whilst the health sector is an important 
stakeholder in the other five MDGs.

MDG 4 calls for a 2/3 reduction in the mortality of 
children under 5 years old by 2015. 1 in 12 children die 
in Muslim countries compared to 1 in 18 in world. Many 
of these under five deaths are preventable with the 
introduction of basic public health interventions which 
include, access to safe drinking water, good nutrition, 
breastfeeding, hygienic sanitation and immunisation.8

MDG 1 calls for the eradication of extreme poverty 
and hunger and among others targets to halve the 
proportion of people who suffer from hunger. Nearly 
half of the under-5 children in some Muslim countries 
are underweight and stunted. And one of the major risk 
factor for under-5 deaths is malnutrition. Thus the close 
relationship between the economic status of 
communities, rates of malnutrition of its mothers and 
children and a health indicator as in MDG 4.

MDG 5 calls for improvement of maternal health, 
through ¾ reduction of maternal deaths. Many Muslim 
countries are not on track to achieve MDG 5. In 
Afghanistan 1 in 6 pregnancies results in death, in Africa 
1 in 15 as against the global average of 1 in 74 
pregnancies. This is due to the high fertility rates, low 
average age of pregnancies, illiteracy, lack of antenatal 
care, lack of access to skilled obstetric care and 
complicated by the compromised social and economic 
status of women in these communities.

Some Muslim countries have however made 
considerable progress in their health programs. Maldives 
and Iran have reduced their maternal mortality ratios by 
more than 80% and were on target for MDG 5.
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The under-5 mortality in Malaysia has been 
significantly reduced from 16.8 to 7.7 per 1,000 live 
births from 1990 to 2012. Malaysia’s child mortality 
rates are comparable to rates in high-income and life, 
particularly in the first 28 days (neonatal). There is high 
immunisation coverage of the one-year olds for measles, 
mumps and rubella. The remaining issues under this 
goal are to address perinatal and neonatal mortality, the 
non-health determinants of child death, the needs of 
vulnerable children and the persistent high rates of child 
mortality amongst Orang Asli (indigenous people); and 
also to improve medically certified deaths.9

The maternal mortality ratio declined from 44 to 25.6 
per 100,000 live births from 1991 to 2012. The 
challenges for Malaysia to be on track for MDG 4 and 5 
is to enhance health care providers’ knowledge and 
skills, provision of family planning services for high risk 
mothers, expansion of the Integrated Management for 
Childhood Illness Program and prevention of childhood 
injuries.10

Progress in the health status of other Muslim 
communities have been hampered by natural disasters, 
economic crises, political instability, armed conflicts, 
rural urban migration, breakdown of basic social 
structures and ultra-conservatism of some of its religious 
scholars.

Reclaiming the Lost Heritage and Moving Forward

History will testify that the early Muslim scientists 
dominated virtually most aspects of knowledge and 
research from 600 – 1700 AD. Az-Zahrawi (930 – 1013 
AD), the father of modern surgery, was pioneering new 
surgical instrumentations when Europe was restricted by 
a religious edict in 1163 AD which ruled:

“All forms of surgery must be stopped in all medical 
school by all surgeons”

Is it any wonder that Martin Kramer, an American 
historian wrote:10

“Had there been Nobel Prizes in 1000, they would have 
gone almost exclusively to Muslims.” 

Somehow, Muslim communities have lost it along the 
way and have lagged behind in developing their health 
systems which they once led and inspired the world 
during the glorious days of Islamic civilisation. 

Religious conservatism, has undoubtedly been one of 
the contributory factors to the decline and stagnation of 
the pursuit of science and the spirit of enquiry and 
research in the Muslim world today. In the eradication of 
smallpox, the last few cases were from Bangladesh and 
Somalia. And the Global Polio Eradication Initiative 
(GPEI) targets 2018 to end polio and three Muslim 
countries are still polio endemic, namely, Afghanistan, 
Nigeria and Pakistan.11

We should never loose sight of the compassionate and 
humane nature of Islam as exemplified in surah al-Hajj, 
22:78:

“And strive for Allah with the striving due to Him. He 
has chosen you and has not placed upon you in the 
religion any difficulty.” 

And an authentic tradition further fortified this 
concept as narrated by Aisha (RA)

“If given an option between 2 actions, the Prophet 
(SAW) would surely choose the easier one, as long as it 
is not sinful.” (Bukhari)

When deliberating the permissibility of the Oral Polio 
Vaccine (OPV) which is manufactured using porcine-
based trypsin, at the 11th Session of the European 
Council of Fatwa & Research (ECFR) from 1-7 July 
2003, in Stockholm, the ECFR concluded;12

“The Council urges Muslim leaders and officials at 
Islamic Centers not to be too strict in such matters that 
are open to considered opinion and that bring 
considerable benefits to Muslim children, as long as 
these matters involve no conflict with any definite text.” 

And we firmly believe this spirit and approach 
pervades the corpus of the jurisprudence of facilitation 
(Fiqh Taysir). At no point in time does it blemish the 
belief nor practice of the faithful because scholars have 
anticipated the challenges of modernity and have 
reiterated;

“Allah will bless the believer who recognises and 
engages with the new world, yet remains true to his 
religious values.”

Investments in the health and education of Muslim 
communities should be among the major priorities of 
our political and economic leaders. The caliphs of the 
early Islamic era took a very keen interest in the building 
of health infrastructure. In the early tenth century, Caliph 
al-Muktafi (died 907), called upon al-Razi to decide on 
the selection of a site for the new hospital.  Al-Razi hung 
up pieces of meat in various districts of Baghdad and 
advised the site where the meat decayed the least to be 
selected. This is the first scientific observation of 
unknown particles (germs) in air which led to air borne 
diseases! 

Caliph al-Muqtadir (ruled from 908-932 AD), his 
successor, built several more hospitals and staffed them 
with the best physicians, many of them Christians and 
Jews; and filled the libraries  with the latest books and 
writings. Hospitals were also found in the other large 
cities in the Islamic empire, notably Cairo and Cordoba, 
whilst Europe was still trapped in the “Dark Ages”.

We hope and pray to Allah (SWT) that our Muslim 
communities would be governed by similarly 
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enlightened political and socio-economic leadership. In 
this context, it is worthwhile considering the wise words 
of Pervez Hoodbhoy, a Pakistani physicist, who wrote;13

“With well over a billion Muslims and extensive 
material resources, why is the Islamic world disengaged 
from science and the process of creating new 
knowledge? Common sense and the principles of logic 
and reason (are) our only reasonable choice for 
governance and progress. Being scientists, we 
understand this easily. The task is to persuade those who 
do not.”

We also hope and pray to Allah (SWT) that our 
countries would be similarly blessed with peace, 
security and protected from major natural disasters. And 
that as a community we would be inspired by the 
following hadith, to catch up on lost ground and 
rejuvenate our quest for leadership in the medical 
sciences and other aspects of scientific scholarship in the 
continuous process of islah (transformation) towards the 
community’s health and well-being.

“A word of wisdom is the lost property of a Muslim. He 
should seize it wherever he finds it.”(At-Tirmidhi)
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