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Research integrity
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Editorial IeJSME 2016 10(3): 1-3

Background

Good practices in research, including data 
interpretation, communications of findings, and 
the translation of results to applications, are desired 
outcomes expected by funding agencies, the scientific 
community and the public. However, there are concerns 
that violations of expected good practices can occur at 
any point during the process, including at formulation of 
the research project, conduct of research, and also in the 
publication of research findings. 

Research integrity has been defined as responsible, 
honest, ethical, professional conduct and management 
of research. Research integrity must begin from project 
proposal, during its conduct, and continue even after 
project completion, including the publication, and 
translation of findings for application. Any deviation 
of expected behaviour related to these activities will 
trigger attention and scrutiny to determine if serious 
violations have occurred regarding expected integrity 
and responsibility of those involved in the research 
process.

Arising from concerns of violations on responsible 
research, the European Science Foundation (ESF) and 
the US Office of Research Integrity (ORI), Department 
of Health and Human Services, convened the First 
World Conference on Research Integrity in Lisbon, 
Portugal, on 16 – 19 September 2007, and issued its 
Report on strategies fostering responsible research 
and harmonising policies on research misconduct.1 
It encouraged all countries to formulate best research 
practice guidelines and also procedures for responding to 
research misconduct. It further recommended that the 
ESF and ORI should lead in developing a Global Clearing 
House for Research Integrity, providing information on 
each nation’s policies on research conduct/misconduct, 
training programmes on responsible research, and 
related activities and organisational contacts.1

The Singapore Statement on Research Integrity 
which was developed at the Second World Congress on 
Research Integrity, 21 – 24 July 2010 serves as a global 

guide for responsible conduct of research.2 It sets out 
the principles of honesty, accountability, professional 
courtesy and fairness, as well as good stewardship in 
research activities. A list of 14 responsibilities relating to 
the above principles for research integrity was officially 
formulated. 

The Montreal Statement developed at the Third 
World Conference on Research Integrity, 5 – 8 May 2013, 
in Montreal, added guidelines to research responsibility 
in relation to cross-boundary research collaboration.3

Scientific Misconduct

The 14 Principles listed in the Singapore Statement 
on Research Integrity provide the framework for good 
research governance and the prevention of scientific 
misconduct. Honesty and trustworthiness in the 
research process, scientific appropriateness and rigour, 
as well as adherence to all related regulations including 
data handling and publication ethics are mandatory, 
as is the appropriate use of the research findings. 

Some common transgressions that the Singapore 
Statement on Research Integrity address include 
plagiarism, falsification and/or manipulation of 
research data, wilful misinterpretation of findings, 
and publication misconduct.

Plagiarism can occur at the project proposal stage, 
as well as in publications. At the research proposal stage, 
submission of a previously submitted and funded project 
at another institution is reused for the application of new 
funding without approval or knowledge of the former 
institution. Self-plagiarism of whole or part of published 
papers is unacceptable except under special, transparent 
and defined circumstances. This includes duplication 
of published papers, even if the original is published in 
another language.

Falsification of research results can occur during 
conduct of research or during the publication stage. 
This includes compromised data integrity, doctored 
images or pure fabrication of results. 



2

Joon Wah Mak IeJSME 2016 10(3): 1-3

Publication misconduct includes issues of seniority in 
authorship, disagreement of authorship, gift authorship, 
etc. At the extreme situation, papers have been retracted 
after publication, as the research did not in fact take 
place. Duplication of publication, in whole or in part, 
reuse of images, photographs and figures without prior 
approval are examples. 

Misinterpretation of results including misuse of 
statistical analyses to project a wrong outcome from the 
data, suppression of research results to suit a particular 
interpretation are some examples. Misrepresentation of 
results for various motives can create a powerful negative 
impression of the researcher involved.

Allegations of scientific misconduct are often triggered 
after publication of the research findings. In this respect 
the Committee on Publication Ethics (COPE) has in 
place, comprehensive guidelines for editors to address 
these allegations. COPE Guidelines for research, audit 
and service evaluation provide recommendations for 
considering scientific robustness, ethical appropriateness, 
and adherence to relevant laws and regulations during 
manuscript review.4-6

The social media through blogs have played active 
roles in monitoring and detecting violations of scientific 
integrity through review of research publications. 
The Centre for Scientific Integrity which runs 
Retraction Watch is one such blog.7 Allegations of 
scientific misconduct have been raised through blogs, 
and by whistle blowers from within and outside of the 
researchers’ institutions. PubPeer caters to peer-review 
of published papers.8 Scrutiny followed by expressions 
of concern by these sources have resulted in numerous 
corrections in or retractions of published papers. 
Retractions of published papers are frequently based 
on one or more of the following reasons: duplication, 
violations in patient consent and data protection (case 
reports), compromised peer review process, failure to 
obtain ethical clearance for the study, submission of 
paper without co-authors’ consent, data/and or image 
manipulation, etc.

Peer review is an important component in the 
process of determining the scientific and ethical 
appropriateness of an article submitted for publication 
in the particular Journal. Sometimes the peer review 
process is compromised arising from misconduct, 
even though there are very good guidelines on this 
important process for reviewers.6

It has been stated that most biomedical research 
results cannot be reproduced. Although poor or 
compromised peer review and scientific misconduct 
may be involved, it has been pointed out that only in 
rare instances is irreproducibility caused by scientific 
misconduct.9 Some reasons for irreproducibility of 
research results have been explained as being due 
the inherent variability in research conditions and 
not necessarily due to inappropriate and inadequate 
scientific rigour. Thus the editorial decision to publish 
an article if it has gone through the due process of 
vetting should be respected; it is left to other researchers 
to examine, and disprove the claims made.10

Violations in research integrity can be unintentional 
or intentional. The former can be minimised through 
training in research methodology, data analysis, 
and related skills. The factors leading to intentional 
research misconduct are more complex and difficult 
to address. Training, followed by adherence to best 
practices in research and publication must be in 
place. Monitoring of research activities as part of good 
research governance in the organisation will certainly 
assist in preventing violations. In organisations with 
diverse culture and ethnic backgrounds of researchers, 
adherence to best practices, for example, in publication 
guidelines11, can prevent violations in authorship. 
The need to produce publications in high impact 
journals for perceived funding and promotional prospects 
may entice researchers to compromise research integrity. 

Disciplinary Consequences

As stated in the COPE Code of Conduct and Best 
Practice Guidelines for Journal Editors, it is mandatory 
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that Editors should always be willing to publish 
corrections, clarifications, retractions and apologies 
when needed.5 

Guidelines on procedures for the investigation of 
alleged research misconduct and other violations of 
research integrity must be in place in all organisations 
carrying out or funding research. In addition, 
all institutions, including funding bodies must publicise 
as their official policy that there shall be zero tolerance 
to scientific misconduct.

The disciplinary action to be taken will depend on the 
institutional guidelines and the perceived seriousness 
of the misconduct. This range from corrections to 
published papers, retraction of papers, and in serious 
misconduct, even revoking of PhD if the basis of the 
award is also shown to be compromised, and expulsion 
from organization. Legal action can be taken if criminal 
basis can be proven. Other punishment includes banning 
the offender from applying for and receiving research 
funds for a defined period from specific funding agencies. 

Recommendations

Prevention in breaches of research integrity is 
recommended at all levels involved in the conduct of 
research. Training on what constitutes plagiarism and 
the use of software to detect violations should start at 
the undergraduate, graduate, and researcher levels. 
Workshops using case studies to illustrate publication 
misconduct and the consequences arising from them 
should be a good platform for this. 

An Office of Research Integrity with responsibility 
to investigate all allegations of violations and to decide 

on recommendations for punishment and rehabilitation 
should be formed in all Institutions and Research 
Funding bodies. Publicising cases without infringing 
legal requirements may help to educate those involved 
in research and help promote a culture of integrity and 
prevent future potential violations.

Keywords: Research integrity, research practice guidelines, scientific misconduct
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Participation of nurses in Continuing Professional Development (CPD) in a private 
hospital in Melaka, Malaysia
Wei Fern Siew, Cindy Sze Nee Loh

Background: Continuing professional development 
(CPD) is a primary strategy for nurses to keep abreast 
with the rapid changes in the health care practices of 
current times. Evidence has shown that nurses lack the 
initiative to take up the additional CPD offered by their 
organisation and have to be persuaded to do so once 
they have achieved the minimum 25 points of CPD 
mandated by Malaysia Professional Regulatory Board of 
Nursing (MNB).

Objective: To determine the extent to which nurses from 
a private hospital in Melaka will participate in CPD and 
the challenges affecting them from participating in CPD 
upon achieving the mandatory CPD points specified by 
MNB.

Methods: This is a cross-sectional descriptive survey. 
A sample of 188 registered nurses (RNs) from a private 
hospital in Melaka was recruited via purposive sampling 
technique to complete a self-reporting questionnaire. 
The instrument which was adapted and used with 
permission was pilot-tested for reliability and validated 
by content experts to ensure its suitability for this local 
study. 

Results: The survey showed that 82.4% of the registered 
nurses (RNs) had attained additional CPD points apart 
from the minimum 25 CPD points stipulated by MNB. 
The findings on RNs reading journals or engaged in 
distance learning programmes were not encouraging 
as the percentages were only 31.4% and the latter, 9%. 
In-service talks, grand round discussions and online 
sources of continual nursing education that do not 
require the RNs to be away from their work duties were 
the most frequent type of CPD activities participated 
by the RNs as compared to conferences, workshops, 
distance learning programmes or post basic courses. 
The top 3 challenges that affect RNs’ participation in 
CPD were time constraint (90.4%), work commitments 
(85.6%) and difficulty in getting nominated (53.7%) to 
attend the CPD activities of their choice.

Conclusions: The results of this study highlighted 
the respondents’ views to the management on the 

importance to align the approach of sponsoring CPD 
courses according to the nurses’ needs in order to meet 
their context of practice. The management also ought 
to take into consideration the identified challenges 
encountered by the nurses to participate in CPD upon 
achieving their mandatory CPD points specified by 
MNB. 

IeJSME 2016 10(3): 4-13

Key words: Continuing professional education; nursing 
practice; professional development; registered nurses.

Introduction

Nurses play a pivotal role to maintain competency 
and keep pace with the latest developments in clients’ 
care in order to meet the needs of population change 
and healthcare organisation. The expectations for high 
quality of health care services by the patient have led 
health providers to the educational status of health 
professionals (Yfantis, Tiniakou & Yfanti, 2010). 
These increasing demands require a supported, structured 
and efficient improvement of continuing professional 
development (CPD) for the nurses, in order to equip 
themselves to keep abreast of the changing nursing 
practices. CPD is defined as “the life-long process of 
active participation by nurses in learning activities that 
assist in developing and maintaining their continuing 
competence, enhance their professional practice, and 
support achievement of their career goals” (ANA’s 
Scope and Standards of Practice for Nursing Professional 
Development, 2010).

The importance of nurses enhancing their knowledge 
and practices in their challenging work environment in 
order to deliver effective and competent care to clients 
had resulted in many countries such as the United 
States, Australia, Nigeria, China and Iran implementing 
mandatory continuing professional education (MCPE). 
In Australia, nurses have a responsibility through codes 
of professional conduct to remain competent when they 

Original Article IeJSME 2016 10(3): 4-13
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are registering for renewal of licensure (Gallagher, 2006). 
In China, nurses are required to collect a minimum of 
45 CPD credit points to renew their three-year practicing 
certificate (Lee et al., 2005). 

In 2008, the mandatory CPD for all RNs was 
legislated in Malaysia and is monitored by the Malaysian 
Professional Regulatory Board of Nursing (MNB). 
With this, all RNs in Malaysia are now required to 
obtain a minimum of 25 credit points in order to renew 
their annual practising certificate (APC) (Malaysian 
Nurses Association, 2010). Based on the findings of 
a local study conducted on 792 respondents in 2013, 
only 562 (80%) nurses had engaged in CPD activities 
during the past 12 months despite the stipulated 
mandatory CPD (Chong et al., 2014). The nurses are of 
the opinion that they need not pursue additional CPD 
once the minimum credit points are achieved. 

Various studies of nurses’ perception on CPD revealed 
that the most prominent factors motivating nurses to 
participate in CPD were their desire to gain and update 
their knowledge of the newest nursing development 
and procedure; to improve their practical skills and 
comprehensive qualities, to maintain professional 
status, and to receive an academic degree (Muthu, 2006; 
Ni et al., 2013). In addition, to an exploratory research 
which was conducted by Murphy et al. (2006) in 
Ireland, it was reported that the main motivators for 
participation in CPDs were improving self-esteem 
and confidence and the expectation of increased 
opportunities for promotion for those with higher 
educational qualification.

Conversely, there are factors which hinder nurses from 
participating in CPD. Work schedule, time constraints 
and lack of CPD availability related to their area of 
specialty were perceived as the top three factors reported 
by Al-Majid et al. (2011). Another study conducted by 
Lee et al. (2005) found that deterrent factors to attend 
CPD included family care burden, high course fees, lack 
of availability of courses on personal interest, limited 

time, and difficulty in requesting time off from work.

The scenario with the private hospital in this study 
however differs slightly. The organisation had in place its 
CPD strategy to continually offer and sponsor additional 
programmes to its nurses on top of the standard minimum 
requirement of CPD points mandated by MNB. 
The intent of the organisation was to ensure that its 
nurses would improve the quality of clients’ care in 
line with the hospital’s mission and vision. But based 
on feedback from the nursing supervisors from the 
wards, not all the nurses here were keen to attend the 
additional CPD offered by the organisation and had to 
be persuaded to apply for these CPD programmes once 
they had achieved the minimum 25 points.

The aims of this study were to determine the extent 
to which nurses from a private hospital in Melaka will 
participate in CPD and the challenges that affects them 
from participating in CPD upon achieving the mandatory 
CPD points specified by MNB. We hope that the findings 
of this study would provide a better understanding to 
the management of this private hospital to offer CPD 
programmes that meet the needs of the nurses and are 
relevant to their context of practice. This approach may 
also be one of the best way forward for the management 
to promote active participation among the nurses to 
take up the additional programmes that are to be offered 
once the nurses’ needs are met. 

Methodology

This is a cross sectional descriptive survey where 
a non-probability purposive sampling technique was 
applied to recruit the respondents. This method allowed 
us to recruit our respondents within the time constraints 
of this study. The targeted population was all the full 
time Malaysian RNs who were working in this private 
hospital and had one year of working experience. 
RNs who were on maternity leave, study leave or 
unpaid leave, those with less than one year of working 
experience and part timers were excluded from this 
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study. The sampling size was calculated with Raosoft 
software, basing on a margin error of 5% and confidence 
level of 95%. The estimated population size (N) was 
300. The calculated sample required was186, with an 
added attrition rate of 10%. 

The research variables for this study were the CPD 
participation and the challenges that affect CPD 
participation. CPD participation was conceptualised 
as involvement of CPD programmes, which include 
continuing nursing education (CNE) sessions (in this 
study the CNE refers to in-service talks, grand round 
discussions and online sources of continual nursing 
education), nursing conferences, workshops, seminars, 
post basic courses and post graduate programmes 
(Ministry of Health Malaysia, 2008). Challenges were 
conceptualised as those elements that prevent or 
hinder nurses from participating in CPD (Cross, 1981). 
The 8 elements categorised for measurement under 
challenges encountered in CPD for this study were time 
constraint, work commitments, lack of information 
regarding CPD, lack of organisational support, 
CPD discussed not relevant to area of practice, 
difficulty in getting nominated, courses that nurses want 
do not seem to be available and lack of family support. 
The instrument was adapted with permission from an 
existing instrument developed by Kanamu (2014) to suit 
the local context of this study. The instrument comprised 
of four parts: Part A: demographic information of the 
respondents; Part B: concerned CPD information; 
Part C: the extent of nurses’ participation after 
mandatory NBM CPD points was achieved and Part D: 
challenges encountered in CPD. The questionnaire had 
a mixture of dichotomous questions and multiple 
response answer choices. Part D on challenges 
encountered in CPD was measured using five-point Likert 
scale (1= strongly disagree, 2= disagree, 3= undecided, 
4= agree, 5= strongly disagree). A pilot study was carried 
in a sample of 35 RNs. This figure was not included in 
the actual study. The dichotomous items were analysed 

with Kuder-Richardson reliability test which yielded the 
value = 0.66 and the Likert-scale items were analysed 
with Cronbach’s Alpha Reliability Coefficient which 
yielded the value of 0.73. Both values showed that the 
tests have acceptable reliability (Buelow & Hinkle, 
2008). A test-retest was also carried out with the same 
sample of RNs after an interval of 14 days. The Pearson 
correlation value, r were = 0.96 to 1.00. The higher 
coefficients signify higher levels of reliability (Munro, 
2005). Content validity for each of the items from the 
questionnaire was reviewed by five panels of experts 
from a selected private hospital to eliminate totally 
irrelevant items from it and also to re-phrase questions 
for items related to the measured constructs where 
necessary. The mean for item-level content validity 
index (I-CVI) was 0.93. Lynn (1986) recommended 
that the item-level CVIs should be not lower than 0.78. 

This study was approved by IMU Joint-Committee 
on Research and Ethics. Data were collected from 
January to March 2016. Consent, study information 
sheet and the questionnaire were distributed to all 
respondents who agreed to participate in this study. 
The respondents were instructed to return their 
completed questionnaire to the nurse managers in a 
sealed envelope. All completed questionnaires were 
given a designated code with the utmost regard for 
confidentially and anonymity. 

The data collected were analysed with Statistical 
Package for the Social Sciences (SPSS) software version 
23 in mean scores, frequencies and percentages.

Results

A total of 200 questionnaires were distributed 
to respondents, of which 190 questionnaires were 
returned; however only 188 respondents had answered 
the questions completely. This represented a response 
rate of 94% (n = 188). The demographic data of the 
188 respondents are tabulated in Table 1 below.
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Table 1: Demographic data of respondents (n = 188).

CHARACTERISTIC N %

Age (yr)

20 – 29 115 61.2

30 – 39 51 27.1

40 – 49 14 7.4

50 – 59 8 4.4

Marital status

Married 95 50.5

Not married 93 49.5

Gender

Male 22 11.7

Female 166 88.3

Working department

Medical ward 22 11.7

Surgical ward 28 14.9

ICU and HDU 30 16

Paediatric ward 23 12.2

Operation theatre 22 11.7

Emergency department 20 10.6

Obstetrics and Gynaecology ward 14 7.4

Others 29 15.4

Years of experience

Between 1 and 2 years 55 29.3

Between 3 and 5 years 61 32.4

Between 6 and 10 years 41 21.8

More than 10 years 31 16.5

Level of education

Diploma 141 75

Diploma with post basic 34 18.1

Degree 13 6.9

Post Graduate (Master / PhD) 0 0
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Table 2 illustrates the types of CPD activities that nurses 
had participated in. The most popular CPD activities 
attended by the respondents which topped the list were 
CNE sessions (33.6%); workshop (31.2%) and seminar 

(16.8). Generic nursing conference and other CPD 
activities attendance were very much lower at 15.3% 
and 3% respectively.

Table 2: The types of CPD activities that nurses have participated in (n=188).

PERCENTAGE BASED ON ANSWERS (%)

*CNE sessions 33.6

Workshop 31.2

Seminar 16.8

Nursing conference 15.3

**Others 3.0

TOTAL 100

*CNE sessions = In-service talks, grand round discussions and online sources of continual nursing education
**Others = Distance learning programmes and post basic courses

Table 3: Extent of nurses’ participation after mandatory Nursing Board Malaysia CPD points achieved (n=188).

Variables n %

Do you think CPD is important for professional development?

Yes 183 97.3

No 5 2.7

Are you willing to attend CPD activities during your off-duty hours?

Yes 78 41.5

No 110 58.5

Do you read nursing journals? 

Yes 59 31.4

No 129 68.6

If your answer to the above is “Yes”, how often do you read nursing journals?

PRN 18 30.5

Monthly 25 42.4

Once every two months 5 8.5

Annually 9 15.3

Others (e.g. twice per week, twice per year) 2 3.4

No response 129 0
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Variables n %

How often do you access the internet for work purposes?

Daily 57 30.3

PRN (when necessary) 34 18.1

Alternate day 32 17

Once per week 31 16.5

Others (e.g. once per month, twice per month) 34 18.1

Do you subscribe to any nursing journal?

Yes 20 10.6

No 168 89.4

Do you subscribe to any professional association?

Yes 41 21.8

No 146 77.7

Did you participate in any distance learning programme in the last 12 months?

Yes 17 9

No 171 91

If your answer to the above “Yes”, please state the name of the programme

Degree in Nursing 10 58.8

Post Basic courses 7 41.2

No response 171 0

As shown in Table 3, the majority (97.3%) of 
respondents perceived that CPD was important to their 
professional development. Not many of the nurses from 
this hospital read nursing journals (31.4%) and the 
frequency of them reading any journals on a monthly 
basis was 42.4% and 30.5% read only when necessary. 
Meanwhile, most of the respondents accessed the 
internet daily for work purposes (30.3%) whereas 
18.1% accessed the internet when necessary. In the past 

12 months, only a mere 9% of the respondents engaged 
in distance learning programmes.

The percentage of additional CPD points attended 
by respondents upon achieving the required mandatory 
NBM for CPD points was assessed and the findings are 
presented in Figure 1. A total of 17.6% of the respondents 
did not proceed to obtain additional CPD points upon 
achieving the minimum 25 CPD points. 
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Figure 1: Percentages of additional CPD points attended by respondents after achieving the required mandatory NBM 
for CPD points (n=188). 

Table 4: Mean and standard deviation of the challenges that RNs encountered in CPD (n=188).

Variables Mean Standard deviation

Time constraint 4.12 0.729

Work commitments 4.02 0.865

Difficulty in getting nominated 3.32 1.032

Courses that I want do not seem to be available 2.77 0.969

Lack of information regarding CPD 2.73 0.928

Lack of family support 2.61 1.350

CPD discussed not relevant to your area of practice 2.52 0.951

Lack of organisational support 2.49 0.989

Table 4 shows the mean and standard deviation of 
the challenges the RNs encountered in CPD. The top 
three highest mean scores of challenges encountered in 

CPD according to respondents’ point of view were time 
constraint, work commitments and difficulty in getting 
nominated. 
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Discussion

Nurses’ participation in CPD remains the primary 
means of attaining lifelong self-learning after entry 
into professional practice. Nurses are expected by the 
management to be equipped with current knowledge 
and competencies in order to deliver quality care to 
clients. This study reveals that the organisation of this 
private hospital has gone the extra mile to provide more 
CPD activities for its nurses to participate. The popular 
choice of CPD preferred by the RNs here was the CNE 
sessions such as in-service talks, grand ward rounds 
and online resources of continual nursing education. 
The RNs are also mandated to spend some recommended 
hours per month on the Lippincott’s Nursing Procedures 
and Skills’ online resource (Lippincott Williams & 
Wilkins, n.d), subscribed by this private hospital. 
This finding was consistent with the previous studies 
which found participating in in-service programmes was 
often the choice of CPD activities among nurses (Griscti 
& Jacono, 2006) apart from workshops and conferences. 

The respondents of this study also agreed that CPD 
is important for their professional development, sharing 
the similar outcome of study conducted by Flanagan et al. 
(2000). Twaddell and Johnson (2007) stressed that each 
nurse must take responsibility for his or her professional 
development. In the area where the respondents of this 
study used internet search to obtain additional CPD, 
the percentage of involvement was low at 7.4% whereas 
the study conducted by Pathan (2008), 29% of the 
nurses used internet for CPD purposes. 

More than half of the RNs in this study were not 
keen to attend CPD activities while they were on off-
duty. This may be due other commitments for example: 
they need to spend time with their family members 
or there were more important matters to attend to. In 
addition, the result had identified that only 30% of the 
respondents read nursing journals on a monthly basis and 
when necessary. This result is consistent with Pathan 
(2008) who found that only 45% of the respondents 
indicated that they had read one or more nursing 
journal articles in the past two years. The majority of the 

respondents from this study did not engage in distance 
learning programme for the last one year. Ni et al. (2013) 
found that more than sixty percent (68.6%) of nurses 
indicated that they preferred short-term training or case 
discussion by clinical educators rather than attending 
tertiary study. Therefore, it is a logical assumption 
that RNs in this organisation preferred shorter CPD 
activities or somehow they were not willing to be 
bonded by contract with the employer if they pursued 
the post basic courses or degree programmes sponsored 
by the organisation. 

A total of 82.4% of the respondents from this study 
attended additional CPD programmes after meeting the 
mandatory requirement by MNB, whereas 17.6% did not 
pursue further. Possible reason may be complacency as 
every nurse has different goals, needs and values towards 
self-development. Lawton and Wimpenny (2003) found 
that some nurses may only participate in CPD activities 
to meet the requirements of the statutory bodies which 
periodically revalidate nurses’ right to practice. 

Although CPD participation is an integral part of 
increasing and maintaining nursing competency, barriers 
present within nursing practice have made ongoing 
participation in CPD challenging (Penz et al., 2007). 
In this study, it was revealed that time constraint was 
one of the main challenges faced during CPD 
participation. It can be explained that most of the 
respondents were married, they prioritised their time 
to attend to the needs of their family especially those 
with young children or aged parents instead of CPD 
participation. This result supported the findings by 
Penz et al. (2007) and Friedman and Philips (2007), 
who identified time as a barrier to CPD participation 
due to inflexible working hours, shift work or busy with 
household chores and demands of home and family 
life. As for work commitments, the majority of the 
respondents agreed that lack of staff to cover a shift, 
staffing shortage or difficulty to get time off to attend 
CPD had deterred them from participating in CPD. 
This result is in line with the results of other studies 
conducted by Ni et al. (2013) and Chong et al. (2014). 
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The nurse managers of this hospital are responsible 
to determine the CPD needs of the RNs. More than 
half of the respondents agreed that they encountered 
difficulties in getting nominated by their manager 
to attend certain nursing conferences sponsored. 
Kanamu (2014) sasserted that 61% of the participants of 
the study had difficulty in getting nominated for training 
programmes because there was no goodwill from their 
employers. 

Most of the respondents in this study expressed that 
lack of family support was not the main challenge that 
they encountered for CPD participation. However, 
another study by Schweitzer and Krassa (2010) stated 
that family and child care responsibilities among married 
subjects were reported as main barriers deterring their 
CPD participation. 

Healthcare organisations play an important role 
in promoting the resources available to support CPD 
(Kleinman, 2004). Many respondents in this study 
viewed that their organisation is very supportive 
towards promoting CPD attendance among the nurses. 
In addition, the organisation that supports CPD could 
develop a learning culture which could enhance and 
impact nurses’ perceptions toward CPD participation. 
Contrastingly, a study conducted by Murphy et al. (2006) 
showed lack of employer support as one of the barriers to 
participate in CPD. 

Managing human resources for the nursing team is 
one of the most important roles of the nurse 
administrators in employees’ development. 
This includes focusing at CPD activities which is likely 
to increase the nurses’ knowledge and skills in order 
to provide better clinical services to clients (Sajjadnia 
et al., 2015). Coordination between the nurse managers 
and policy makers of this organisation to evaluate and 
improve on the effectiveness, quality and impact of 
offering CPD to the RNs is crucial. This will ensure that 
their RNs’ area of practice is current and that the RNs 
are equipped to provide quality health care services to 
clients in order to achieve the mission and vision of this 

organisation. It is commendable for nurse managers to 
arrange flexible rosters or arrange coverage for staff to 
attend CPD activities. Organisers of CPD activities for 
nurses should also consider offering shorter duration of 
the programme rather than full-day or multiple-days’ 
workshop which helps to address the concerns of nurses 
encountering difficulty to get time off to attend CPD 
as well as nurse managers grappling with challenges to 
release more staff to attend CPD. 

Conclusion

Time constraint, work commitments and difficulty 
in getting nominated were the 3 main challenges that 
affected RNs from this private hospital to participate in 
CPD. Nurse managers and top level management should 
place considerable emphasis on offering flexible working 
schedules for the RNs to attend CPDs. With systematic 
and planned CPD structure based on the individual 
learning needs of the nurses, it is foreseeable that this 
will improve nurses’ performance in providing quality 
care to the clients which is aligned to the organisation’s 
mission and vision.
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Introduction: Patient falls has been identified as one 
of the major issues in today’s health care despite efforts 
taken in preventing such incidents from happening 
(Cox et al., 2014). Patient falls can be prevented by 
using fall risk assessment tools such as Morse Fall Scale. 
Morse Fall Scale was implemented in the year 2014 in a 
private hospital in Malaysia but the patient fall rate did 
not decrease. 

Objective: The research objective is to determine the 
nurses’ level of knowledge and competency in the use 
of the Morse Fall Scale as an assessment tool in the 
prevention of patient falls. 

Method: A quantitative, descriptive, cross-sectional 
research design was conducted with 100 registered nurses 
from a private hospital in Selangor, Malaysia. Universal 
sampling technique was used to recruit the nurses. 

Results: The registered nurses had a moderate level 
of knowledge (M = 7.72; SD = 1.72) and competency 
(scoring Morse Fall Scale, M = 4.75; SD = 1.26; 
planning intervention, M = 13.19; SD = 1.89) in using 
the Morse Fall Scale. 

Conclusion: It is recommended that a review of the 
training programme on the use of the Morse Fall Scale 
be implemented in a more structured manner.

IeJSME 2016 10(3): 14-23

Key words: Assessment tool, competency, patient falls, 
knowledge, Morse Fall scale

Introduction

Patient falls has been identified as one of the major 
issues in today’s health care despite efforts taken in 
preventing such incidents from happening (Cox et al., 
2014). The World Health Organisation (2012) has 
defined a fall as ‘an event which results in a person coming 
to rest inadvertently on the ground floor or lower level’. 
It was reported that nearly one-third of adults, 

aged above 65 years, had falls each year in the 
United States (Abou El Enein, Abd El Ghany, & 
Zaghloul, 2012). Hill et al. (2015) stated that 30% of 
patient falls happened during hospitalisation which 
resulted in complications such as fractures, head 
injuries, anxiety, prolonged length of hospitalisation 
and increased medical costs. Over the past decades, 
researchers have found that healthcare professionals are 
able to predict which patients have higher possibility 
of falls based on the risk assessment tools and fall 
prevention interventions which can be implemented to 
protect the patients from injury (Morse, 2009). The risk 
assessment tools are used to assess patients who are at 
risk for fall by identifying the fall prevention resources 
of the patients (Branzan, 2008).

According to the Malaysia Patient Safety 
Goal (2013), one of the patient safety goals is to 
reduce the risk of patient harm resulting from falls as 
patient falls are a potentially serious form of incidents 
and are considered to be largely preventable. It was 
recommended to implement a patient fall prevention 
programme with the target of 10% reduction or more of 
patient falls each year.  

The selected hospital for this study is a 78 bedded 
private hospital in Selangor with an average in-patient 
census of 700 to 900 per month from 2012 to 2014. 
The rate of patient falls in this private hospital has 
been increasing since 2012. There was a total of four 
patient falls in  2012, followed by 10 patient falls in 2013 
and 15 patient falls in 2014. In order to address this, 
one of the risk assessment tools, which is the Morse Fall 
Scale, was introduced in this hospital in 2014 with the 
intention of identifying patients at risk of falls early so 
that preventive measures can be taken to prevent falls. 
Initially, a non-structured briefing on Morse Fall Scale 
was conducted for all the existing staff by the respective 
ward managers on the usage of Morse Fall Scale while for 
all the new staff, introduction to the use of Morse Fall 
Scale was conducted by the nursing clinical educators as 
part of the orientation programme of the hospital. 
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According to the central policy of the private hospital 
(2012) a clinical incident is defined as “an event or 
circumstances resulting from health care which could 
have, or led to unintended harm to a person, loss or 
damage, and/or a complaint”. Patient falls has been 
categorised as one of the reportable clinical incidents. 
The standard operating procedure (SOP) of the private 
hospital has defined a fall as “an event which results in a 
person coming to rest inadvertently on the ground floor 
or lower level”, which is the same as WHO’s (World 
Health Organisation, 2012) definition.

According to the current SOP of this hospital, fall risk 
assessment will be conducted for the following situations:

•	 All	 in-patients	 will	 be	 assessed	 for	 their	 fall	
risk by the staff nurse on their admission to the 
facility, on any transfer from one unit to another 
unit within the facility, following any change of 
status, and/or following a fall.

•	 Assessment	of	fall	will	be	determined	by	using	the	
fall risk assessment chart (Morse Fall Scale).

•	 For	 patient	 with	 a	 high	 risk	 for	 falls, 
documentation will be done in the patient’s 
medical records, a fall prevention plan which is 
appropriate to the source of the risk will be applied 
and a colour sticker placed on the patient’s name 
card on the headboard to identify the patient who 
is classified under “High Risk” for falls. 

In the event of a fall, immediate actions must be 
taken by the nurse to see to the wellbeing of the patient 
followed by submission of an incident report to the 
nurse manager within 24 hours. The nurse manager will 
decide whether the incident is a minor or major event. 
An inquiry will be conducted to establish the root cause 
of the incident.

Despite efforts taken in preventing patient falls, 
the patient fall rate did not seem to be improving; 
the latest total patient fall rate was eight (8) from 
January to July 2015. The quality objective in terms of 

patient falls of this private hospital is 10% reduction of 
patient falls from the previous year. Hence, the purpose 
of this study was to determine the level of knowledge 
and competency in using the Morse Fall Scale among 
the registered nurses. 

The three specific research questions for this study 
were:

1. What is the nurses’ level of knowledge in the use 
of Morse Fall Scale as an assessment tool in the 
prevention of patient falls?

2. What is the nurses’ level of competency in the 
use of Morse Fall Scale as an assessment tool in 
the prevention of patient falls?

3. Do the nurses know how to use the Morse Fall 
Scale scores to plan interventions related to 
prevention of patient falls?

Methods

Study design, setting and sample

A descriptive research design was used to determine 
the level of knowledge and competency in using the 
Morse Fall Scale among registered nurses (n=100). 
A sample size of 80 was determined using the Raosoft® 
sample size calculator, with 5% margin of error, 
95% confidence level and 50% of response distribution. 
In order to cater for attrition, 10% (n = 10) was added 
which makes the total number of sample size required 
to be 90.  Data was collected from the private hospital 
within two months starting from November 2015. 
The subjects were chosen using the universal 
convenience sampling technique. The selection of 
participants was based on the following criteria: (1) 
registered nurse who is employed in the respective 
hospital with certified annual practicing certificate 
(APC), (2) registered nurse who has been briefed on 
to use of the Morse Fall Scale. The exclusion criteria 
included (1) personal care assistants (2) registered nurses 
who had not been briefed on the Morse Fall Scale. 
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Reach, effectiveness, adoption, implementation, and 
maintenance (RE-AIM) framework by Glasgow, Vogt, 
and Boles (1999) was used for this study. According to 
Glasgow, Vogt, and Boles (1999), “Reach” refers to the 
assessment of the targeted population which includes 
the characteristic of the participants i.e. the registered 
nurses of the private hospital. “Effectiveness” refers to 
the positive and negative outcomes of the programme 
i.e. the effectiveness of the briefing of Morse Fall Scale. 
“Adoption” refers to the responsiveness of the targeted 
population towards the given policy or programme 
i.e. in the level of understanding and adoption of the 
registered nurses in utilising the Morse Fall Scale. 
“Implementation”, refers to the extent to which a 
programme is carried as planned i.e. the use of Morse 
Fall Scale. Lastly, “Maintenance”, refers to the extent to 
which a practice becomes routine.

Ethical considerations

The research was approved by the International 
Medical University (IMU) Joint Committee of the 
Research and Ethics. Written permission was obtained 
from the General Manager and Chief of Nursing 
Services of the selected hospital and nurses before 
conducting the study. Explanation on the study and 
reassurance regarding confidentiality and anonymity 
were provided to the respondents (nurses) prior to 
commencement of the study. 

Measurement and instrument

The instrument of the study was adapted from 
a Morse Fall Scale Training Module from Partners 
Healthcare and Health East Care System. Permission was 
obtained from the original author to use the instrument 
with minimal modification based on the needs of the 
study. The instrument consists of three parts: Part A: 
Demographic data, Part B: Knowledge on Morse Fall 
Scale and Part C: Competency in using Morse Fall Scale. 

Part A consisted of demographic characteristics 
of the nurses, including the current working department, 

age, years of working experience and highest level of 
nursing qualification. Part B was on nurses’ knowledge 
regarding Morse Fall Scale. There were total of 
10 items which assessed the respondents’ knowledge 
in all 6 sections of the Morse Fall Scale, namely 
history of fall three (3) months before hospitalisation, 
secondary diagnosis, ambulatory aids, attachment to 
equipment (IV or heparin lock), gait or transferring, and 
mental status. Six (6) questions were pertaining to each 
section of the Morse Fall Scale, while the remainder 
four (4) questions were general questions regarding the 
Morse Fall Scale, its content, purposes, documentation, 
and planning of measures to prevent falls. In this part, 
a correct answer was given a score of 1 while a wrong 
answer was given a score of 0. Scores ranged from 0 to 
10. The level of knowledge was developed based on 
the mean and standard deviation. Part C consisted of 
a scenario based assessment in which the respondents 
were required to score, interpret and plan interventions 
to prevent falls based on the Morse Fall Scale. 
Each correct answer was given a score of 1 while each 
wrong answer was given a score of 0. Scores ranged 
from 0 to 25. The category of the level of competency 
was based on the mean and standard deviation.

Validity and reliability testing

The instrument was measured and tested for its status 
of validity and reliability to obtain a representative data. 
A pilot study was conducted among 10 registered 
nurses to determine the reliability of the questionnaire. 
Content validity was done by a panel of experts 
consisting of a Nursing Matron, three (3) Nursing Sisters 
and one (1) Senior Staff Nurse from multidisciplinary 
wards of the private hospital. Cronbach’s alpha 
coefficient was 0.78 which illustrated an acceptable 
degree of internal consistency reliability.

Data analysis

Data was analysed using Statistical Package for Social 
Sciences (SPSS) 23.0 version. Descriptive statistics 
were used to analyse both the demographic and research 
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variables, and the data was presented in the form of 
frequency and percentages. 

Results

Demographic characteristics

As reported in Table 1, the majority of the respondents 
were diploma nurses (62%), belonging to the age group 
between 21-30 years (73%) and had less than five years 
of working experience (43%).

Table 1 : Demographic profile of respondents

Demographics Variables Mean (M) Standard Deviation (SD) n (%)

Current working department

Medical 17 (17)

Surgical 17 (17)

Pediatric 14 (14)

Obstetrics and Gynecology 11 (11)

Emergency and Outpatient Department 16 (16)

Operation Theatre 10 (10)

Ambulatory Day Care 4 (4)

Others 11 (11)

Age (years) 29.56 6.792

21 to 30 73 (73.0)

31 to 40 17 (17.0)

41 to 50 10 (10.0)

Working experience (years)

Below 5 years 43 (43.0)

5 to 10 years 30 (30.0)

Above 10 years 27 (27.0)

Highest level of nursing qualification

Diploma in Nursing 62 (62.0)

Degree in Nursing 20 (20.0)

Advanced Diploma in Nursing or Post Basic 17 (17.0)

Master in Nursing 1

Nurses’ Knowledge on Morse Fall Scale

A total of six out of ten questions (item B1, B2, B6, 
B7, B9, B10) were answered correctly by more than 80% 
of the participants. Two items, item B2 (understanding 
on areas covered in Morse Fall Scale) and B10 
(documentation on Morse Fall Scale in patient’s medical 

record) scored the highest correct answers, 95% (n = 95) 
followed by item B9 (what to do when there is a change 
in patient’s fall risk score) with 91% (n = 91). However, 
item B5 (definition of mental status in Morse Fall Scale) 
obtained the lowest score of 45% (n = 45) followed by 
item B8 (purpose of Morse Fall Scale) with a score of 
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50% (n = 50). Figure 1 shows that only 55% (n = 55) 
of the respondents obtained a total score of 6 – 8 out 
of 10, whereas 35% (n = 35) scored 9 – 10, 9% (n = 9) 
scored 3 – 5 and 1% (n = 1) of the respondents was only 
able to answer two items correctly. The mean score of 

the level of knowledge according to total score is 7.72 
(SD = 1.718) as presented in Table 2. This shows that 
the nurses have a moderate level of knowledge on the 
Morse Fall Scale.

0 – 2 Poor

3 – 5 Adequate

6 – 8 Good

9 – 10 Excellent

35%

1%

9%

55%

Figure 1: Level of knowledge according to total score

Table 2: Nurses’ Knowledge on Morse Fall Scale

Item No Nurses’ Knowledge on Morse Fall Scale Answered Correctly n (%) M (SD)

B1
If a patient had a fall during his/her present hospital admission or if there is an immediate 
history of physiological falls, what score should be used for the variable “History of 
falling”?

87 (87.0)

B2 How many areas are covered in the Morse Fall Scale? 95 (95.0)

B3 A patient scored 15 for “Secondary diagnosis” when _________ 66 (66.0)

B4
A patient walks with head erect and arms swinging freely at their side. What score should 
the patient receive for the variable of “Gait”?

73 (73.0)

B5
When administering the Morse Fall Scale, the phrase “Mental status” is defined in terms of 
the ______________

45 (45.0)

B6

An “impaired gait” receives a score of _____ based on the patient having difficulty rising 
from a chair, their head is down, and he/she watches the ground. In addition, the patient’s 
balance is poor; he/she grasps onto the furniture, a support person, or a walking aid for 
support and cannot walk without assistance.

81 (81.0)

B7
What score should the patient receive for the “Ambulatory aid” variable? (Stooped with 
walker)

89 (89.0)

B8 The purpose of a fall risk assessment using the Morse Fall Scale is to identify ______ 50 (50.0)
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Nurses’ Level of Competency on Morse Fall Scale

All respondents (n = 100) scored item C8 (fall risk) 
correctly but only 4% (n = 4) of the respondents were 
able to score item C6 (total score of Morse Fall Scale) 
correctly. A total of 93% (n = 93) respondents scored 
correctly for item C1 (assessment of fall risk factors for 
history of fall within 3 months) correctly, 84% (n = 84) 
for item C2 (secondary diagnosis) followed by 82% (n = 
82) for item C4 (attachment to equipment). More than 
60% (n=60) of the respondents answered incorrectly for 
items on assessment of fall risk factors for ambulatory 

aids 85% (n = 15) (item C3), gait 41% (n = 59) (item 
C5), and mental status 62% (n = 38) (item C6). Figure 
2 shows that  only 4% (n = 4) scored 100% correct while  
61% (n = 61) of the respondents obtained a total score 
of 4 – 5 out of 8, which implies that more than half of 
the participants had only adequate competency level on 
how to score the patients risk of fall using the Morse 
Fall Scale. The mean score of the level of competency in 
scoring the Morse Fall Scale according to total score is 
4.75 (SD = 1.258), as shown in Table 3. Therefore, the 
nurses’ competency level of rating the Morse Fall Scale 
was considered to be moderately adequate.

Item No Nurses’ Knowledge on Morse Fall Scale Answered Correctly n (%) M (SD)

B9 What do you do when there is a change in patient’s fall risk score ________ 91 (91.0)

B10
Do the patient’s Morse Fall Scale score need to be recorded in the patient’s medical record 
when an assessment is done?

95 (95.0)

Sum Score Knowledge 7.72 (1.72)

0 – 1 Poor

2 – 3 Fair

4 – 5 Adequate

6 – 7 Good

8 Excellent

20%

61%

15%

4%

Figure 2: Level of competency in using Morse Fall Scale according to total score
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Nurses’ Level of Competency in Planning Intervention

Nurses’ competency level in planning intervention 
based on the score of Morse Fall Scale is presented in 
Table 4. All the participants (n = 100) had identified 
the fall risk correctly. However, only 4% (n = 4) of the 
participants were able to score the total score of the 
Morse Fall Scale correctly. The findings showed that 
12 out of 17 interventions were answered correctly by 
80% of the participants. 

A total of 45% (n = 45) of the respondents had 
answered correctly for item C24 (limit visitor to ensure 
sufficient rest), 54% (n = 54) for item C11 (past history 

of falls in patient’s family), and 57% (n = 57) for item 
C15 (consult physiotherapist for the use of ambulatory 
aids). From Figure 3, 66% (n = 66) of the respondents 
obtained a total score of 10 – 14, which implies that 
more than half of the participants had good competency 
level in planning intervention for high fall risk patient 
based on Morse Fall Scale; 28 (28%) of the respondents 
scored a total of above 15; 6% (6) of the respondents 
had a total score of 5 – 9. The mean score of the level of 
competency in planning intervention for high fall risk 
patients is 13.19 (SD = 1.893) (refer Table 4). From the 
findings, the nurses had good level of competency in 
planning intervention for high fall risk patients.

Table 3: Nurses’ level of competency in rating Morse Fall Scale (n = 100)

Item No Nurses’ level of competency in rating Morse Fall Scale Answered Correctly n (%) M (SD)
C1 History of fall in 3 months 93 (93.0)
C2 Secondary diagnosis 84 (84.0)
C3 Ambulatory aids 15 (15.0)
C4 Attachment to equipment 82 (82.0)
C5 Gait 59 (59.0)
C6 Mental status 38 (38.0)
C7 Total score 4 (4.0)
C8 Correct fall risk 100 (100.0)

Sum score competency 4.75 (1.26)

Table 4: Nurses’ level of competency in planning intervention by using Morse Fall Scale (n=100)

Item No Nurses’ competency in planning intervention by using Morse Fall Scale Answered Correctly n (%) M (SD)

C9 Total Morse Fall Scale risk score 4 (4.0)

C10 Fall risk category 100 (100.0)

C11 History of falls: Past history of falls in patient’s family 54 (54.0)

C12
History of falls: Communicate risk status via plan of care, change of shift report and 
signage

96 (96.0)

C13 History of falls: Document circumstances of previous fall 87 (87.0)

C14
Secondary diagnosis: Consider factors which may increase risk for falls: illness/ 
medication timing and side effects such as dizziness, frequent urination, unsteadiness

92 (92.0)

C15 Ambulatory aids: Request order for PT consult 57 (57.0)

C16 Ambulatory aid: Provide Ambulatory aid 98 (98.0)

C17 IV or Hep lock present: Implement toileting/rounding schedule 81 (81.0)



21

Original Article – Swee Geok Lim, Siew Woan Yam IeJSME 2016 10(3): 14-23

Item No Nurses’ competency in planning intervention by using Morse Fall Scale Answered Correctly n (%) M (SD)

C18 IV or Hep lock present: Instruct patient to call for help with toileting 95 (95.0)

C19
IV or Hep lock present: Administer IV medications as ordered without review its side-
effects

90 (90.0)

C20 Gait: Assist with out of bed 94 (94.0)

C21 Gait: Consider PT consult 69 (69.0)

C22 Mental status: Bed alarm/chair alarm 93 (93.0)

C23 Mental status: Place patient in far from nurses counter 82 (82.0)

C24 Mental status: Limit visitors to ensure sufficient rest 45 (45.0)

C25 Mental status: Frequent rounding 92 (92.0)

Sum score plan intervention 13.19 (1.89)

0 – 4 Poor

5 – 9 Adequate

10 – 14 Good

Above 15 Excellent

28%

66%

6%

Figure 3: Level of competency in planning intervention according to total score

Discussion

The findings of the study showed that the registered 
nurses in the private hospital had a moderate level of 
knowledge on the Morse Fall Scale as  55% of the nurses 
managed to score 6 – 8 (out of 10) for the questions 
pertaining to the Morse Fall Scale. The findings showed 
that nurses had insufficient understanding on the 
purpose of Morse Fall Scale, as only 50% had answered 
correctly. The two areas of the Morse Fall Scale are 
secondary diagnosis, which were answered correctly by 
66% and mental status, which were answered correctly 

by 45 %. The findings of this study contradicted with 
the findings from Abou El Enein et al. (2012) where 
the three lowest scores for nurses’ knowledge on patient 
fall risk assessment were the location of patient’s room 
(10%), attachment of heparin lock (12.5%), and history 
of fall (17.5%). The understanding and knowledge of 
nurses on fall prevention assessment tool is important 
because poor judgment and lack of awareness are among 
the crucial points causing patient falls (Abou El Enein 
et al., 2012). Few studies (Alcee & Mather, 2000; 
Sherood & Good, 2006) have found it significant to 
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assess the knowledge of the staff nurses regarding falls 
and risk assessment tools and the education to staff 
should be prioritised. In this study, there were several fall 
risk factors which scored less than 60% correct answers 
from the nurses such as ambulatory aids (15%), gait 
(59%) and mental status (38%). From the findings, all 
the nurses were able to identify patients in the correct 
high fall risk, but only 4% of the nurses scored the correct 
score of the Morse Fall Scale. The findings of the study 
were similar with another study conducted by Sherood 
& Good (2006) where the most common activities 
associated with patient falls based on nurses’ competency 
level were toileting (33%), permanent or temporary 
altered mental status (25%), and ambulatory (25%). 
This showed that the level of competency needs to 
improve on the assessment of mental status and 
ambulatory. Based on the findings, 66% of the 
respondents obtained a total score of 10 – 14, 
which showed that more than half of the participants 
had good competency level in planning intervention 
for high fall risk patient based on the Morse Fall 
Scale. In addition, the findings showed that more 
than half of the nurses believed that past history 
of fall in patient’s family has an effect on patient’s 
fall prevention and limiting visitors could reduce in 
patient falls. These findings of the study were found to 
contradict with the study conducted by Branzan (2008), 
where it was shown that the nurses failed to apply the 
necessary fall prevention interventions on patients. 
The findings from Branzan (2008) showed that the 
nurses scored correctly for these items such as bed 
alarm (93%), change of high fall risk signage (96%), 
place patient near to nurses counter (82%) and frequent 
rounding (92%). 

Limitations

Limitation of this study is the small sample size, as 
the study was conducted at one site only. This may not 
represent the registered nurses from other hospitals 
and hence the results cannot be generalised to a larger 
population.

Recommendations

Findings of this study should be shared with the 
other hospitals under this group as they also practiced 
the same standard procedure where the Morse Fall 
Scale is introduced to the new staff during orientation. 
From the findings of the study, it was found that 
only 4% of the respondents were able to score item 
C6 (total score of Morse Fall Scale) correctly and 50% of 
the respondents were able to understand the purpose of 
fall risk assessment using the Morse Fall Scale correctly 
(item B8). This is alarming and needs to be addressed as 
this tool is intended to provide a measure in identifying 
patients at risk for fall and it is of high priority that the 
nurses are aware of its purpose in ensuring patient safety.

Several recommendations are suggested for the current 
practice especially for the private hospital involved in 
the study. In view of the importance of ensuring patient 
safety, all nursing personnel in the hospital including 
nurse managers, nurse educators and hospital assistants 
need to be well informed on the usage of the Morse 
Fall Scale and if possible be included as a compulsory 
competency for confirmation of nursing personnel. 
A formalised training programme on the use of the 
Morse Fall Scale should be conducted as part of 
continuous nursing education other than incorporating 
it as part of the orientation programme for new nursing 
recruits. The content of the training should emphasise 
on the purpose and risk factors of the Morse Fall 
Scale (history of fall 3 months before hospitalisation, 
secondary diagnosis, ambulatory aids, attachment to 
equipment, gait, and mental status). 

In addition, audit by the interdisciplinary patient 
safety committee of the hospital as well as feedback 
from participants can be conducted to evaluate the 
effectiveness of the training programme as part of quality 
improvement process. Studies can be conducted in other 
branches of the private hospital to find any similarities 
in the results, as all the nurses in the same group of 
hospitals undergo the same briefing processes on the 
Morse Fall Scale. A quasi-experimental study on the 
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effectiveness of the retraining programme on the Morse 
fall Scale in the same private hospital in Selangor can 
also be conducted. 

Conclusion

Overall, there is a need to address the lack of 
knowledge on the purpose and competency in the 
scoring of the Morse Fall Scale. As patient safety is of 
utmost importance, a higher level of knowledge and 
competency in the usage of Morse Fall Scale among 
nurses should be expected and emphasised. Therefore, 
a more structured and formalised training programme 
on the Morse Fall Scale is recommended to improve the 
level of knowledge and competency in the use of the 
Morse Fall Scale as an assessment tool in the prevention 
of patient falls. 
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Introduction: The goal of this study was to assess 
the effectiveness of seated combined extension-
compression and transverse load (ECTL) traction as a 
new method for increasing a reduced lordosis of less than 
30 degrees in a Malaysian population between the ages 
of 18 and 60 years. Possible changes in disc height were 
measured in accordance with the underlying theoretical 
framework,  that suggests the anterior cervical structures 
would elongate due to creep over the fulcrum of the 
traction device.  

Method: This was a single centre, randomised, blinded 
controlled clinical trial with parallel groups, used to test 
the superiority of the seated combined ECTL traction 
together with physiotherapy exercises when compared 
with the same physiotherapy exercises used as a control. 
Fifty randomly allocated subjects who completed the 
forty treatments over the fourteen weeks were analysed 
using non-parametric tests for changes in outcomes. 

Results: There were no significant changes in outcomes 
for disc height changes seen in this study. The findings of 
a greater overall increase in posterior disc height changes 
compared with anterior disc height changes were in 
contrast with the proposed underlying theoretical 
framework for this type of ECTL traction. The greater 
height changes occurring in the control group were also 
unexpected.  

Conclusion: The findings in this study of the contrasting 
changes in disc height of greater posterior than anterior 
height changes, question the underlying theoretical 
framework as postulated for this type of traction. 

IeJSME 2016 10(3): 24-33

Keywords: extension compression and transverse load 
traction, cervical lordosis, disc height

Introduction

There is recent increase in focus on research on spinal 
curves and postures, and how this relates to degenerative 

changes as well as clinical outcomes.  Numerous studies 
over the last few years have shown this to be a common 
problem, with a correlation between abnormal spinal 
curves and an increase in degeneration,1-9 as well as a 
possible link to pain and function.10-15 

Abnormal spinal postures alter biomechanics. 
Asymmetrical loading of tissues and increased 
stresses and strains on the tissues, ultimately result in 
dysfunctions and pathologies.16-19 These can lead to an 
increase in degeneration as well as clinical outcomes 
such as pain.12 Due to this, new methods for improving a 
decreased cervical lordosis are being sought.

This study aims to investigate the effectiveness of 
seated combined extension-compression and transverse 
load (ECTL) traction as a new method for increasing 
a reduced cervical lordosis, by comparing this form of 
structural rehabilitation to the more conventional 
functional physiotherapy exercises used in a Malaysian 
setting for rehabilitation of abnormal spinal postures, 
as well as assess height changes seen in the cervical discs 
as a result of the traction intervention used. 

It is postulated that the treatment group is more likely 
to have greater improvement in their reduced cervical 
lordosis, as well as a greater increase in anterior disc 
height after receiving ECTL traction combined with 
the physiotherapy exercises, than the control group 
undergoing the same exercises alone. 

The theory of how this type of traction can improve 
a reduced cervical lordosis is based on creep.20 
This together with the   three-point bending mechanism 
of the traction device should create tension in the 
anterior cervical structures10, the anterior longitudinal 
ligament, anterior disc and anterior neck muscles. 
This should result in permanent elongation of these 
structures, and by stretching the anterior anatomy, 
over a fulcrum, thereby allowing improvement of a 
reduced cervical lordosis.10,11 It was also expected that 
there would be changes in the height of intervertebral 
discs on MRI, as has been shown in other traction 
studies.15, 21-24
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The underlying postulated theoretical framework for 
this type of traction suggests more of an increase in the 
anterior disc height when compared with the posterior 
disc height, as a result of the fulcrum. 10,11

In a study by Harrison et al (2003) a similar traction 
device showed a significant improvement in cervical 
lordosis in a Caucasian sample after 38 visits conducted 
over a 14-week period.10 Changes in disc height on MRI 
were however not measured as one of the outcomes in 
the study by these same authors. 

This study aims to further validate the results shown 
by Harrison et al (2003)10 in a Malaysian setting, 
by utilising a similar number of visits over the same 
time-frame.  It may also highlight any differences seen 
between the two different populations, and includes 
the additional outcome of disc height changes on MRI 
to evaluate the changes as proposed by the underlying 
theoretical framework for this type of traction 
intervention. 

Methods 

This was a single centre, randomised, blinded 
controlled clinical trial conducted at TAGS Specialists 
Center, a specialist hospital in spine and joint care, 
situated in Cheras, between February 2014 and April 
2015. 

Subjects were recruited by means of self-selection 
and referral by means of advertisement in the centre. 
Eligible participants were those between the ages of 
18 and 60 with a cervical lordosis of less than 30 degrees 
as measured by using the Cobb (C2-C7) measurement 
and who gave consent to participate. Sixty-one 
volunteer subjects with anterior head carriage and neck 
pain underwent an initial assessment of their cervical 

lordosis by means of a lateral neck radiograph.  As the 
traction is performed in a hyper-extended and compressed 
position, exclusion criteria included the following: 
(1) subjects with radicular signs and symptoms; 
(2) severe central cervical stenosis; (3) compression 
fractures at any cervical level; (4) any prior cervical 
spine surgery; (5) those with hypertension or with visual 
disturbances, such as episodic loss of vision, blackouts, 
localised patch blurring of vision, ocular muscle weakness 
and/or ptosis; (6) rheumatoid arthritis; (7) acute 
whiplash; (8) those subjects unable to undergo X-ray or 
MRI; (9) pregnancy. Ethical approval was obtained from 
a Medical Research Ethics Committee (UPM/TNCPI/
RMC/JKEUPM/1.1.18.1/ F1) in accordance with ICH-
GCP guidelines, prior to conducting this study.

The initial sample size recruited was that of 
61 participants based on the determination of a sample 
size of N = 58.  One (1) participant was withdrawn after 
entry due to not being able to complete the initial MRI. 
Nine (9) were lost to follow-up due to not being able to 
comply with treatment frequency, one (1) withdraw due 
to not being able to tolerate the physiotherapy exercises. 
One (1) participant’s data was excluded after treatment 
completion due to being the only Caucasian to remain 
in the study. This was in order to analyse the results on 
an Asian population. 

Parallel groups were used to test the superiority of the 
ECTL traction combined with physiotherapy exercises, 
compared with a control of the same physiotherapy 
exercises. Each participant was randomly assigned 
into either the treatment or control group by means 
of randomisation by a computerised random number 
generator. Figure 1 shows a flow diagram of the 
participants through the phases of the randomised trial 
of treatment and control groups. 
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Participants in this study were required to attend 
forty treatments at the centre over the study period of 
fourteen weeks, which is in keeping with the number 
of visits in a similar previous study conducted in a 
Caucasian sample.10 Participants were required to have 
a pre- and post- study cervical x-ray and MRI after 
completing the 40 visits.  

All cervical curvature radiographs were taken in the 
left lateral view with the head and neck in the neutral 
position, this neutral positioning has been shown by 
several studies8, 24, 25 to be both reliable and reproducible. 
Cervical MRI was used to determine for any potential 

changes in disc height and was conducted using 
a Siemens 0.35 Tesla Open MRI, and PACS software 
“Syngo” from Siemens, with the patient in supine 
position. Cervical MRI settings were as follows: FOV 
read-260mm, FOV phase-100.0%, phase resolution-80% 
with scan region position: Head. Each cervical MRI 
contained four series, two t2 and two t1-weighted images, 
using 5 series (T2 sag, T1 sag, CISS3D tra, T2 tra and T1 
tra. All radiological measures were performed digitally 
on the same DICOM- Centricity* software, USA, 
version 3.0. by a blinded, independent musculoskeletal 
specialist radiologist. 

Assessed for eligibility (n=67)

Excluded (n=6)

Not meeting inclusion criteria (n=4)

Declined to participate (n=2)

Randomized (n=61)

Allocated to intervention (n=29)

Received allocated intervention (n=25)

Did not receive allocated intervention due to relocation (n=3) and 
discontinued treatment due to not complying with visit frequency 

(n=1)

Lost to follow-up due to not being able to comply with visit 
frequency (n=3)

Discontinued intervention (n=0)

Allocated to intervention (n=32)

Received allocated intervention (n=26)

Did not receive allocated intervention (n=6), 
(n=1) due to not completing MRI, (n=3) due to relocation and 

(n=1) due to not being able to tolerate physiotherapy exercise and 
(n=1) due to personal problems unrelated to study

Lost to follow-up due to not being able to comply with visit 
frequency (n=5)

Discontinued intervention due to not being able to tolerate 
physiotherapy exercise (n=1)

Analyzed (n=25)

Excluded from analysis (n=0)

Analyzed (n=25)

Excluded from analysis due to being the only remaining Caucasian 
(n=1)

Figure 1: Flow diagram of the progress through the phases of the randomised trial of the treatment and control groups.
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The primary outcomes measured included; changes 
in cervical lordosis, as measured by Cobb method at 
levels C1-C7, C2-C7 and C3-C7, Gore method,19 depth 
in curve and atlas plane angle seen on radiograph. 
Baseline degenerative findings were determined, 
using both X-ray and MRI evaluations, and disc height 
was measured off MRI. The height of each of the 

individual cervical discs was measured using standard 
ruler measurement in millimetres. The mean of the 
anterior and posterior disc heights (Dabbs method) was 
measured off the mid-sagittal slice of the MRI, as seen 
in Figure 2. The anterior and posterior disc heights were 
defined as the smallest thickness cranial-caudal both 
anterior and posterior. 

Statistical analysis

The final sample size of 50 participants (N= 50) 
was analysed using the Statistical Analysis System 
(SAS) software, developed by SAS Institution Inc. N. 
Carolina, version 9.4. Descriptive and frequency tables 
were produced for the sample. Non-parametric analysis 
including Mann-Whitney U Test and Wilcoxon Rank-
Sum Test were used to compare medians between the 
two groups, for any difference in the primary outcome 
measure of cervical lordosis (measured in degrees) as 
well as any other differences seen in the remaining 
radiographic and MRI measurements such as angles, 
depth, disc height and grades of degeneration. 

Results

The results of this paper focussed on the changes in 
disc height in keeping with the underlying theoretical 
framework. Other measures such as changes in lordosis 
and degenerative findings are discussed in other papers.  

Table 1 shows all demographic information of the 
participants while Table 2 shows the baseline median 
anterior and posterior disc heights between the two 
groups, which varied from 3.50 mm to 4.00 mm. 
There were no significant differences seen between the 
treatment and control groups for anterior, posterior or 
mean disc heights at baseline.  

Disc Height on MRI measured in millimetres using standard ruler 
measurement. This is measured on the midsagittal slice using Dabbs 
method, which is the mean of the anterior and posterior disc heights. 
The anterior and posterior disc heights are defined as the smallest 
thickness cranio-caudal both anterior and posterior. The discs to be 
measured include all of the cervical discs: C2/3, C3/4, C4/5, C5/6 and 
C6/7. 

Measurement = (A+B)/2

Figure 2: MRI Measurement for Disc Height
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Table 1: Demographics of Subjects by Group

Characteristics Intervention (N=25) Control (N=25) P-value

Age in Year (Years)

Median (±SD) 34.6 (±10.4) 32.0 (±10.2) 0.3699

Height (cm)

Median (±SD) 164.0 (±9.1) 163.4 (±7.3) 0.7642

Weight (kg)

Median (±SD) 63.7 (±16.8) 65.6 (±19.0) 0.6862

BMI (kg/m2)

Median (±SD) 23.4 (±4.8) 24.5 (±7.2) 0.5014

Gender, n (%)

Male 9 (36.0) 5 (20.0)

Female 16 (64.0) 20 (80.0) 0.2077

Ethnicity, n (%)

Malay/Bumiputra 7 (28.0) 3 (12.0)

Chinese 14 (56.0) 19 (76.0)

Indian 4 (16.0) 2 ( 8.0) 0.2618

Smoke Status, n (%)

Smoker 4 (16.0) 2 ( 8.0)

Non-Smoker 21 (84.0) 23 (92.0) 0.6671

Unknown/Missing 0 (0)

Occupation, n (%)

Office Worker 22 (88.0) 19 (76.0)

Non Office Worker 3 (12.0) 6 (24.0) 0.2695

Exercises, n (%)

Yes 23 ( 92.0) 24 (96.0 ) NA

No 1 (2.0) 0 ( 0.0)

Unknown 1 (2.0) 1 (4.0)
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Table 2: Baseline Median Anterior and Posterior Disc Heights between Groups

TREATMENT (N=25) CONTROL (N=25)

Anterior Disc Height, in mm median (95%CI) median (95%CI) P-value

C2C3                        3.50 (3.20, 3.80) 3.60 (3.20, 4.00) 0.8307

C3C4                        3.80 (3.30, 4.00) 4.00 (3.20, 4.10) 0.7484

C4C5                        3.60 (3.30, 4.20) 3.80 (3.20, 4.20) 0.7703

C5C6                        3.60 (3.00, 4.10) 3.80 (3.20, 4.10) 0.3706

C6C7                        3.50 (3.10, 4.00) 3.90 (3.50, 4.40) 0.0722

Posterior Disc Height, in mm median (95%CI) median (95%CI) P-value

C2C3                        3.60 (3.30, 4.30) 3.90 (3.50, 4.00) 0.8688

C3C4                        3.90 (3.30, 4.20) 4.00 (3.50, 4.10) 0.7558

C4C5                        3.50 (3.30, 4.20) 4.00 (3.10, 4.20) 0.8917

C5C6                        3.70 (3.10, 4.20) 3.60 (3.10, 4.10) 0.9612

C6C7                        3.40 (3.20, 4.10) 3.70 (3.50, 4.10) 0.3557

Table 3: Median Pre and Post Anterior and Posterior Disc Height by Group

TREATMENT CONTROL

Pre Post Pre Post

Anterior Disc Height (mm) median (95%CI) median (95%CI) P-value median (95%CI) median (95%CI) P-value

C2C3                        3.50 (3.20, 3.80) 3.50 (3.30, 4.00) 0.4658 3.60 (3.20, 4.00) 3.80 (3.40, 4.10) 0.5212

C3C4                        3.80 (3.30, 4.00) 3.90 (3.30, 4.20) 0.478 4.00 (3.20, 4.10) 4.00 (3.30, 4.20) 0.4248

C4C5                        3.60 (3.30, 4.20) 3.80 (3.40, 4.20) 0.5212 3.80 (3.20, 4.20) 4.00 (3.40, 4.20) 0.5019

C5C6                        3.60 (3.00, 4.10) 3.50 (3.30, 4.10) 0.5469 3.80 (3.20, 4.10) 3.70 (3.30, 4.20) 0.5658

C6C7                        3.50 (3.10, 4.00) 3.70 (3.30, 4.20) 0.3709 3.90 (3.50, 4.40) 4.00 (3.50, 4.40) 0.9149

Posterior Disc Height (mm) median (95%CI) median (95%CI) P-value median (95%CI) median (95%CI) P-value

C2C3                        3.60 (3.30, 4.30) 4.20 (3.30, 4.50) 0.3502 3.90 (3.50, 4.00) 3.90 (3.60, 4.10) 0.8534

C3C4                        3.90 (3.30, 4.20) 4.00 (3.30, 4.50) 0.4778 4.00 (3.50, 4.10) 4.00 (3.70, 4.30) 0.4250

C4C5                        3.50 (3.30, 4.20) 3.80 (3.10, 4.40) 0.6761 4.00 (3.10, 4.20) 4.00 (3.40, 4.30) 0.4956

C5C6                        3.70 (3.10, 4.20) 3.70 (3.10, 4.20) 0.6975 3.60 (3.10, 4.10) 3.90 (3.30, 4.20) 0.3260

C6C7                        3.40 (3.20, 4.10) 3.40 (3.20, 4.30) 0.7118 3.70 (3.50, 4.10) 3.90 ( 3.50, 4.40) 0.2552

These baseline heights are in keeping with the normal 
heights, as taken from lateral cervical spine x-rays of 
135 healthy subjects30 which ranged from 0.33 mm to 
0.39 mm. 

Table 3 summarises the descriptive results of the pre 
and post median anterior and posterior disc heights of 
the two groups. There were no significant changes seen 
in any of the height changes in either group. 
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Two levels in the treatment group (C2C3, C4C5) 
showed more of a posterior disc height increase than 
the expected anterior increase, with C2C3 level showing 
the greatest change of all the cervical levels of an 
increase in posterior disc height from 3.60 mm to 
4.20 mm, and the anterior height remaining constant. 
For the C4C5 level, both anterior and posterior changes 
were similar, with the posterior showing only a slightly 
greater change by 0.10 mm.  In the control group, the 
opposite was seen, at these same levels, with the anterior 
heights increasing by 0.20 mm and the posterior heights 
remaining constant at 3.90 mm and 4.00 respectively. 

Only one level (C6C7) in the treatment group showed 
an anterior height increase of 0.20 mm from 3.50 mm 
to 3.70mm, which was more than the posterior height 
which remained the same at 3.40 mm. The same was 
not seen for the control group, which showed a greater 
posterior height increase from 3.70 mm to 3.90 mm and 
an anterior increase from 3.90 mm to 4.00 mm.

The C3C4 level in the middle of the cervical curve 
remained relatively constant, with the treatment 
group only increasing by 0.1 mm both anteriorly from 
3.80 mm to 3.90 mm and posteriorly from 3.90 mm to 
4.00 mm. This same level in the control group remained 
at 4.00 mm both anteriorly and posteriorly. 

Level C5C6 was the only level to show a decrease in 
the anterior disc height of 0.1 mm in both the treatment 
and control groups. For the posterior disc height, 
this remained unchanged at 3.70 mm in the treatment 
group and increased from 3.60 mm to 3.90 mm in the 
control group. 

For the control group, the posterior disc height 
showed no change for three out of five cervical levels 
(C2C3, C3C4 and C4C5). The treatment group showed 
an increase in combined (all levels added together) 
median disc height of 0.40 mm from a combined 
pre-median anterior disc height of 18.00 mm to 
18.40 mm post-median. The same increase was seen in 
the control group for the combined median anterior disc 

height which increased from a pre-median of 19.10 mm 
to a post-median combined anterior height of 19.50 mm. 

The treatment group showed a larger increase in 
combined (all levels added together) median posterior 
disc height of 1.00 mm from a combined pre-median 
posterior disc height of 18.10 mm to 19.10 mm 
post-median. The increase seen in the control group for 
the combined median posterior disc height was from 
a pre-median of 19.20 mm to a post-median combined 
anterior height of 19.70 mm. A combined increase of 
median posterior disc height of 0.50 mm.

For the changes seen in posterior disc height, 
the treatment group showed the larger increase in height 
likely due to the traction, but this was in posterior disc 
height, rather than in the expected change in anterior 
disc height. 

These means when combined for each of the groups 
showed an overall increase in mean disc height of 
0.20 mm for the treatment group and 0.55 mm for 
the control group respectively. However, none of the 
changes seen were significant. 

Discussion

Both the treatment and the control groups showing 
the same overall increase in median anterior disc 
height was not expected, as it was hypothesised that the 
treatment group would show the greater increase due to 
the traction intervention.

In relation to the theoretical framework of this type of 
extension traction, it was expected that the anterior disc 
height would increase more in relation to the posterior 
disc height. 

Despite no significant changes in median anterior 
disc heights seen in either group, there were height 
changes seen, in keeping with other traction studies. 
A study31 found an increase in spinal height with the use 
of aquatic vertical spinal traction in 60 subjects with low 
back pain.  In subjects with disc herniation’s that were 
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treated with spinal decompression therapy, there was 
an increase in lumbar disc height.32 The use of cervical 
traction demonstrated an increase in intervertebral disc 
spaces during traction.26 An increase in foraminal area 
and height was seen with an increase in weight applied 
during traction.33 An increase in intervertebral disc 
space was also found using computerised tomography.34 

In this study, median posterior disc heights showed 
a non-significant increase or remained constant. In 
contrast with anterior disc height, none of the levels 
showed a decrease in posterior disc height. 

Despite the assumption of anterior disc height 
increasing more than posterior, especially in the 
treatment group, the reverse was seen. 

Level C6C7 in the treatment group was the only level 
where the anterior disc height showed more increase 
in height than the posterior disc height. Level C3C4 
showed equivalent change and all other levels showed 
posterior greater than anterior change. 

Levels C2C3 and C4C5 showed a greater increase in 
anterior disc height than posterior disc height, but for 
levels C5C6 and C6C7, the posterior height change was 
greater. Level C3C4 showed no change in both anterior 
and posterior disc heights. 

With the traction intervention postulated to increase 
anterior disc height more than posterior disc height, 
the findings of more of the levels in the control group 
showing an increase in anterior height over posterior 
height does not support the theory that this type of 
traction intervention stretches the anterior structures.  
In fact, the findings in this study support the reverse. 

One of the limitations of this study was that of sample 
size. Due to a larger sample variation than anticipated, 
the calculated sample size may not have been adequate. 
However, the original sample calculations are based 
on previous similar studies10,11 that did show significant 
changes in the outcome of cervical lordosis. As the 
outcome of changes in disc height were not the primary 

outcome under consideration, the sample size may not 
have been large enough to detect small changes in disc 
height as a secondary outcome measure. 

An additional limitation was that all MRI’s were not 
able to be performed at the same exact time of day for 
all involved participants due to availability. This may 
have resulted in some of the differences seen in height 
changes, as disc heights may vary with diurnal changes.35 
However, to minimise this effect, each participant was 
booked for their follow-up MRI within a maximum of 
a two-hour window period of the time of their baseline 
scan was conducted. This ensured that individual 
participants would not show changes in disc height as a 
result of diurnal changes. 

It is not known why the findings in this study are 
contradictory to those as suggested by the underlying 
theoretical framework. However, it is hypothesised 
that the difference seen may be due to anatomical 
and structural variation, whereby the posterior spinal 
elements allow for more movement as a result of 
the nature and position of the facet joints posteriorly 
in comparison with the anterior structures being more 
stable, as they consist of ligaments and the annulus 
fibrosis of the discs. The facet joints located posteriorly 
could have allowed for increased movement and 
ultimately more creep in the posterior structures. 
These findings are supported by those of an in vivo study 
showing a significant increase in intervertebral foramen 
area with cervical traction of up to 10kg of weight.33

The differences seen may also have been due to the 
fact that this study was conducted in an Asian 
population. There are a number of recent studies that 
document the difference between Asian and Caucasian 
spinal structures, including bone density,35 vertebral body 
size with spinal canal diameter37 and spinal curves.37-38

The Chinese bone structure has been shown to have 
a greater rate of bone loss in comparison to Caucasians35 
as well as a difference in anatomical structure.36 
A study conducted in Singaporean cadavers, showed 
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a significantly smaller spinal canal diameter when 
compared with matched Caucasian measurements. 
Other vertebral structures including the vertebral body, 
spinous process and transverse process were also found 
to be smaller than in Caucasians.36

The differences are not only seen in the spinal 
structure, but also in the sagittal spinal curves. 
A comparison between asymptomatic Asian and 
Caucasian lumbar lordosis showed the Asians to have 
a much smaller lumbar lordosis curve by comparison.37 
Chinese show a significant difference in pelvic incidence 
and sacral angles when compared with Caucasian 
measurements, and much less sagittal curve.38

As this study was conducted in an Asian population 
with the majority of participants (66%) Chinese, 
the anatomical and alignment differences seen 
between Asian and Caucasian spines may account 
for the difference seen in response to the underlying 
theoretical framework of this study. It should therefore 
be considered if the differences seen in relation to 
the theoretical framework of this study are due to the 
framework itself, or if the differences seen are due to the 
structural differences of the populations upon which this 
type of traction mechanism was utilised. 
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Marjolin’s ulcer: A case report of  chronic leg ulcer leading to squamous cell 
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Introduction

Marjolin’s ulcer is a malignant cutaneous ulcer 
that undergoes transformation from a previously 
traumatized or chronically inflammed skin.1 Causes 
leading to ulcerations can be burn injury, trauma, 
chronic osteomyelitis and varicose ulcers.2 It is named 
after a French surgeon, Jean Nicolas Marjolin, who 
first described the condition in patients who developed 
malignant ulcers from burn scars.3 We report a case of 
a chronic non-healing foot ulcer that has become a 
Marjolin’s ulcer after 12 years.

IeJSME 2016 10(3): 34-36

Keywords: Marjolin’s ulcer, chronic wound, squamous cell 
carcinoma, malignancies. 

Case

Mr AMY is an 80-year-old gentleman with underlying 
type 2 diabetes mellitus, hypertension and atrial 
fibrillation. He presented with two non-healing right foot 
ulcers for the past 12 years. Both ulcers were a result of 

a wound sustained during a motor-vehicle accident and 
a wound debridement was done back then. The ulcers 
did not show signs of healing and he sought alternative 
treatment with local application of herbs. During one of 
his clinic follow-ups for atrial fibrillation, he complained 
of swelling at his right foot, associated with foul-smelling 
discharge from the ulcers. He claimed that the ulcers 
were painless but they were progressively enlarging. 
On examination, there were 2 ulcers at his right foot. 
The ulcer at the dorsum of the right foot measured 
8x8 cm whereas the ulcer at the right heel measured 
8x5 cm in size. The right dorsalis pedis and posterior 
tibialis pulses were palpable. The right ankle-brachial 
systolic index was 1.24. He was then treated for infected 
wound and a right foot wound debridement was done. 
Both ulcer edges were taken for biopsies during the 
subsequent clinic visit. Histopathological examination 
revealed a well-differentiated squamous cell carcinoma 
of the right dorsum ulcer and acanthotic epidermis 
from the right heel ulcer. The patient was counseled 
for surgical intervention and further investigations. 
However, he and his family members have refused the 
options offered.

   

Figure 1: The ulcer at the dorsum of the right foot measured 8x8 cm whereas the ulcer at the right heel measured 
8x5 cm. Biopsies were taken from both ulcers. 
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Figure 2: Histopathological examination revealed a well-differentiated squamous cell carcinoma of the right dorsum 
foot ulcer. The 40x magnification showed irregular basement membranes (Figure 2-A) with intradermal clusters of 
dysplastic squamous epithelium seen under 400x magnification (Figure 2-B).

Discussion

Marjolin’s ulcer is a rare and aggressive malignancy of 
the skin.3 The exact pathophysiology of the malignant 
transformation is controversial. Several hypotheses 
including chronic inflammation, toxin, immunologic 
privileged site, environment and genetic interactions 
have been proposed to explain the malignant changes. 

Like other studies, our patient had squamous cell 
carcinoma of the right dorsum foot ulcer. The majority 
of the Marjolin’s ulcers are squamous cell carcinoma 
(>90%) followed by basal cell carcinoma as the second 
commonest carcinoma.2-5 There have been other rare 
histopathological types reported such as malignant 
melanoma, osteogenic sarcoma, fibrosarcoma and 
liposarcoma. The latent period from the time of injury 
to the onset of malignant changes is 12 years in our 
patient, consistent with the long latent period reported 
(18-36 years).2-5 The lower limb is the most common 
site for Marjolin’s ulcer, which is the case in our patient. 
Almost half of the Marjolin’s ulcers (40%) arise from 
the lower limbs, followed by head and face (30%), upper 
extremity (20%) and trunk (10%).3 

This malignancy can sometimes be mistaken as 
infected ulcers occurring at the scar tissue sites. In this 
patient, the enlarging ulcer and foul-smelling discharge 
raised the suspicion of a Marjolin’s ulcer. Other signs 
such as elevated and indurated borders, pain with 
exudates and bloody discharge are also suggestive of 
a malignant change.3 It is important not to miss a 
diagnosis of a Marjolin’s ulcer due to its aggressive 
course and its tendency to metastasize. Metastases to the 
brain, liver, lung, kidney and distant lymph nodes have 
been reported. At the time of diagnosis, up to 32.1% 
of patients have lymph node metastases and 26.9% of 
the cases have distant metastases.3 The prognosis of 
Marjolin’s ulcer is poor with a mortality rate of 32% 
based on a study by Combemale et al.5 This figure rises 
to 66% if there is lymph node involvement and 83% 
if distant metastasis is present. 

The mainstay treatment of a Marjolin’s ulcer is surgery 
with radiotherapy and/or chemotherapy. Surgical 
options include wide local excision, block dissection 
of the regional nodes and amputation of extremities. It 
is important to obtain a clear margin of 2-5 cm during 

A B
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excision to prevent local recurrence.3 Frozen sections 
will be useful to aid in intra-operative diagnosis and 
in determining a safe surgical margin. Amputation 
is needed when the excision could not yield a clear 
malignancy-free margin, or it has invaded the bone 
or joint.3 Regional lymph node dissection needs to be 
performed in all cases when there are palpable lymph 
nodes.3 Radiotherapy and chemotherapy, either given as 
neo or adjuvant therapy, are indicated in patients with 
distant metastases.3 It will be useful to refer the patient 
to a center with an oncology specialty for palliative 
radiotherapy or chemotherapy.

Conclusion

Marjolin’s ulcer is a rare cutaneous malignancy which 
is aggressive and has a high tendency to metastasize. 
A high index of suspicion is required during the 
management of a chronic non-healing ulcer. A delay in 
diagnosis may lead to a poorer prognosis due to regional 
and distant metastases.
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Introduction

Myasthenia gravis (MG) is a rare autoimmune disorder 
characterised by fluctuating and variable combination 
of muscle weakness and fatigue. Most cases are due to 
T-cell mediated autoantibodies against post-synaptic 
acetylcholine receptors (AChR-Ab), thus preventing 
acetylcholine from binding and signalling skeletal 
muscle to contract.1

The annual incidence is 7-23 new cases per million.1 
It can occur at any age but with two peaks; an early-
onset (20-40 years) female-predominant and a late-onset 
(60-80 years) male-predominant peak. MG is classified 
into ocular and generalised (80%). More than half the 
patients initially present with ptosis and diplopia but half 
will progress to generalised disease with involvement of 
bulbar, limb and respiratory weakness. Those presenting 
as generalised MG can also develop eye signs later.1 

It is important to recognise MG early because it is 
highly treatable. Untreated disease leads to permanent 
weakness.2 Treatment reduces mortality from life-
threatening myasthenic crisis.1,3 Misdiagnosis leads to 
potentially harmful interventions and inappropriate 
management.4,5 Diagnosis in late-onset MG is easily 
missed2,3,4,5 because of overlapping symptoms with 
other diseases common in the elderly. We report a case 
of delay and misdiagnosis in an elderly patient with 
co-morbidities. 

IeJSME 2016 10(3): 37-39
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Case Report

A 68-year-old Chinese housewife first presented a 
year ago to primary care with intermittent “shifting’’ 
ptosis but no diplopia or diurnal variation. Her history 
is significant for asthma and mixed anxiety-depression 
(25 years) and Type 2 diabetes mellitus, hypertension 

and dyslipidaemia (10 years). MG was strongly 
suspected and she was referred to a specialist. But during 
the 3-month appointment time, ptosis had completely 
disappeared. She instead developed neck and shoulder 
pain and weakness. She was diagnosed with cervical 
spondylosis based on radiographic changes. 

Meanwhile she developed intermittent left-sided 
facial numbness, pain and drooling of saliva, which were 
attributed to diabetic cranial neuropathy. She described 
an episode of acute dyspnoea associated with head 
drooping while gardening. She thought it was due to 
the heat, excessive exertion and asthma exacerbation. 
The dyspnoea was not relieved by inhaled salbutamol 
and only subsided on resting. She had to support her 
head with both hands when watching movies and 
noticed breathlessness on walking short distances. 

A month before diagnosis, she experienced 
intermittent difficulty in swallowing solids and 
sometimes choked when drinking fluids. By then, 
ptosis had become permanent. Diagnosis was finally 
confirmed after a year with positive acetylcholine 
receptor antibody (AChR-Ab). 

On hindsight there were two previous MG-like events. 
Five years ago, she complained of breathlessness and 
persistently recorded low peak flow readings but without 
features of asthmatic exacerbation or poor control. 
Readings did not improve with inhaled salbutamol. 
This incongruence led to urgent respiratory referral. 
At a specialist clinic, her peak flow normalised and 
anxiety was thought to be the cause. 

Three years ago, she developed postural vertigo 
mimicking benign paroxysmal positional vertigo but 
Dix-Hallpike manoeuvre was negative and there was 
no history of infection suggesting vestibular neuritis.  
In view of her age and chronic diseases, vertebrobasilar 
ischaemia was considered.  Vertigo did not improve 
with betahistine but disappeared spontaneously within 
a month.
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Discussion

Diagnosis is difficult, often delayed and easily missed 
by general practitioners and specialists,2,3,4,5 more so 
if associated with pre-existing psychiatric disorders.6 
Mean time to diagnosis is more than a year with 54-69% 
diagnosed within a year.2 Presentation and progression of 
disease is heterogeneous, with months of symptom-free 
remission interpolated with muscle weakness elsewhere, 
thus misleading less experienced doctors. 

Late-onset MG has been underdiagnosed2,3 and 
sometimes misdiagnosed3,4,5 in the elderly because of 
the broad differential diagnoses from comorbidities 
in this age group. MG has been mistaken for hysteria, 
stroke, motor neurone and Parkinson’s disease in 
the elderly.3,4,5 The differential diagnoses of oculo-
bulbar syndrome with limb girdle weakness ranges 
from neuromuscular junctional disorder to myopathy, 
radiculopathy, central nervous system and psychiatric 
disorders.4 Overlapping symptoms from comorbidities 
have led to no treatment,2,3,4,5 inappropriate 
investigations (26%)3 and sometimes harmful 
interventions.4,5 Neurologists are better at diagnosis 
of MG,2 but they have also been deceived by negative 
clinical, electrophysiological findings and incidental 
false positive imaging findings.5

Our patient had somewhat atypical disease 
presentation and overlapping symptoms of 
aging and comorbidities which caused delay and 
misdiagnosis. Her ptosis was not worse in the 
evenings and disappeared for months. Ptosis due to 
stretching of the levator aponeurosis3 is seen in the 
elderly. She had dysphagia but denied dysphonia.1 
If previous MG-like events are considered, onset of 
MG beginning with respiratory muscles is rare.1 

MG should be painless but have been reported 
otherwise.1,3 Patient’s neck and shoulder pain and 
weakness could be due to co-existing cervical spondylosis. 
Spondylitic radiographic changes can be present in the 
elderly without symptoms of radiculopathy. Her neck 
pain is probably due to the overexertion of posterior 

neck muscles to keep the head erect.1 Facial pain can 
be due to over-mastication with weakened muscles, 
and saliva drooling to weakened lower jaw muscles 
rather than 5th and 7th diabetic cranial neuropathy. 
Facial and upper limb weakness and effort dyspnoea 
could be due to cerebrovascular and cardiovascular 
complications of longstanding diabetes, hypertension 
and dyslipidaemia. Dyspnoea can be attributed to pre-
existing asthma and mixed anxiety-depressive illness6 
which like MG, are intermittent and precipitated by 
emotions.

There is a high prevalence of mental disorders, 
mainly anxiety and depression with MG; either 
primary (pre-existing) or secondary to the disabling, 
life-threatening, unpredictable progression of MG.6 
Fatigue and breathlessness are common symptoms in 
both diseases. MG has been misdiagnosed as psychiatric 
disorders.4 Conversely diagnosis of depression in MG 
patients has been missed as Asians present with somatic 
symptoms rather than mood changes for affective 
disorders.6 Undiagnosed psychopathologies exacerbate 
and interfere with optimal MG management.6 

Could our patient be diagnosed a year earlier? It is 
possible if the doctor in the specialist clinic is aware of 
the fluctuating nature of MG and ordered AChR-Ab test.  
But this gold-standard test is expensive and relatively 
inaccessible. It is positive in 80-96% of generalised 
MG but only up to 50% in pure ocular disease.2

Conclusion

Diagnosis in late-onset MG can be delayed or 
misdiagnosed due to MG’s fluctuating nature, non-
classical presentation, concomitant comorbidities and 
overlapping symptoms in the elderly. Better physician 
awareness of disease heterogeneity and cheaper specific 
tests might hasten diagnosis. 
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