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EDITORIAL

The challenging task of gatekeeping
Ng CJ
Editor in Chief
In this issue of MFP, Ang AT et al looks at the important role of a Family Physician as a gatekeeper.1 The study was conducted in
28 public primary care clinics across four states in Malaysia. They found that out of 100 clinical encounters, there was an average
of about 2 referrals (1.76%). It is reassuring to know that most of the referrals were appropriate. The authors have also identified
several predictors of referral: complexity of the disease, prior consultations with senior doctors, and availability of the facilities to
confirm a diagnosis. However, it is important to note that the study excluded referrals for neonates and from maternal child health
clinic. In addition, the appropriateness of the referrals was assessed by Family Medicine Specialists who might have assessment bias.
In general practice, patients often present at an early stage of the illness, which makes diagnosis and treatment challenging. Family
Physicians, therefore, run the risk of missing a serious condition or not picking it up early enough for intervention. On the other
hand, some of the referrals from primary care to the hospitals are considered by specialists to be unnecessary as it is easier to
make a diagnosis in hindsight. This is the challenge of working as a Family Physician in the primary care. Factors such as doctors’
training and experience, support from hospital colleagues and availability of laboratory services influence doctors’ decision and
threshold to refer.
A good example is how difficult it can be for the Family Physician to decide whether or not to refer a patient with suspected
dengue fever to the hospital. Despite clear guidelines,2 the management of dengue infection remains challenging due its variable
clinical presentations and unpredictable course of illness. Should the doctor refer a patient who looks dehydrated and tired but
whose blood investigations are only mildly deranged? Or should the doctor monitor the patient closely in his clinic and run the
risk of the patient deteriorating? The decision becomes even more difficult when the patient is not keen to repeat the blood test or
return for follow up. As much as the Family Physician want to be a good gatekeeper, the fear of missing a serious diagnosis and its
repercussion is a real one.
Recently, the Family Medicine Specialist Association and the Academy of Family Physicians of Malaysia, together with the
Ministry of Health, published the ‘Primary Care Referral Guidelines’, which contains practical information on what, how, when,
where and who to refer.3 It can serve as a practical guide for busy Family Physicians who need to make a quick decision about
referral. The next step is to put in place a system to provide training for doctors to fill the gaps in their clinical knowledge and
skills, to improve the communication between primary and secondary care, and to allow doctors to communicate effectively to
patients and their family about the uncertainty of the diagnosis and treatment, and your decision to refer (or not to refer).
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Abstract
Primary care providers play an important gatekeeping role in ensuring appropriate referrals to
secondary care facilities. This cross-sectional study aimed to determine the level, pattern and rate
of referrals from health clinics to hospitals in the public sector, and whether the placement of
resident family medicine specialist (FMS) had made a significant difference.
The study was carried out between March and April in 2012, involving 28 public primary
care clinics. It showed that the average referral rate was 1.56% for clinics with resident FMS
and 1.94% for those without resident FMS, but it was not statistically significant. Majority of
referred cases were considered appropriate (96.1%). Results of the multivariate analysis showed
that no prior consultation with senior healthcare provider and illnesses that were not severe
and complex were independently associated with inappropriate referrals. Severity, complexity
or uncertain diagnosis of patients’ illness or injury significantly contributed to unavoidable
referrals. Adequate facilities or having more experienced doctors could have avoided 14.5%
of the referrals. The low referral rate and very high level of appropriate referrals could indicate
that primary care providers in the public sector played an effective role as gatekeepers in the
Malaysian public healthcare system.

Introduction
Primary care providers (PCP) play an important
role as gatekeepers in the healthcare system
to ensure appropriate utilisation of expensive
hospital and specialist services.1 Franks2 defined
gatekeeping as a process of matching patients’
needs and preferences with the judicious use of
medical services as primary care physicians possess
more knowledge and information than patients
to make the choices. Gatekeeping also ensures
equity of access where resources are limited.3
Referral patterns have significant impact
on cost in a country’s healthcare system.
Countries with gatekeeping systems were
reported to spend less on healthcare4 while
the rising cost of healthcare in the US was
postulated to be partly contributed by a near
double increase in physician referrals between
1999 and 2009.5 While cost is an important
factor for instituting gatekeeping, it was also
argued that gatekeeping is to protect patients
from overtreatment, as the intensity of care
and use of expensive technology in hospitals
and specialty centres tend to be higher with
their easy availability and this exposes patients
to potential risks.2
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Malaysia has long practiced a gatekeeping
system in the public healthcare sector
where the government is a major healthcare
provider.6 Access to a specialist care in
hospitals is through a referral system based
on needs,7 with clear guidelines on interfacility referrals and transfer of patients.8
Specialist resources in Malaysia is still very
limited, especially in the public sector with
0.9 specialist per 1000 population compared
to 3–5 specialists per 1000 for some developed
countries.9 Thus, there is always a concern that
limited specialist resources in hospitals should
be optimally utilised by appropriate referrals.
FMS were placed in the government health
clinics (primary care clinics) in 1997 with the
first batch of FMS coming on stream.10 With
that, specialist care has been brought down to
the primary care level. However, they are only
available in the bigger clinics and currently,
only slightly more than 20% of health clinics
in the country have FMS. This additional
resource should help to strengthen the
gatekeeping role of primary care clinics and
reduce referrals to the hospitals.

ORIGINAL ARTICLE
This study aimed to determine the level,
pattern and rate of referrals from health clinics
to hospitals in the public sector, and whether
the placement of resident FMS had made a
significant difference.

Methods
Setting
Malaysia has a well structured and
comprehensive network of public sector
health facilities ranging from primary care
clinics (health clinics) to tertiary care referral
hospitals. Health clinics provide maternal
and child-health service, general outpatient
service and other expanded scope of primary
care. The largest clinic may have up to 1000
outpatient attendances in a day, while the
smallest clinic may have less than 50 patients
a day. The outpatient section are managed by
primary healthcare providers consisting of
non-specialist doctors (medical officers) and
assisted by assistant medical officers (AMOs).
Bigger clinics have FMS and are better
equipped with basic laboratory and radiology
facilities.
Private healthcare is very active in Malaysia
with private hospitals providing slightly more
than a quarter of hospital beds in the country6
and a very well distributed general practitioner
clinics, especially in the urban areas. Access to
private healthcare is mostly through a fee-forservice system and to a lesser extent, through
third party payment system.
In 2010, there were 20.586 million outpatient
attendances in 553 health clinics in Peninsular
Malaysia. Referrals from health clinics to
Ministry of Health (MOH) hospitals totaled
586,292 giving a referral rate of 2.85% based
on computation from the MOH annual
report.10 This constituted 65.3% of total
referrals from public primary care providers
for the year, with the balance of 34.7% from
private general practitioners (GPs).
Study Design
This was a cross-sectional study involving
28 health clinics in Peninsular Malaysia,
comprising equal proportions of clinics with
resident or visiting (non-resident) FMS
randomly selected by multi-stage sampling
and stratified by four geographical regions.
The regions were the Northern region
(Perlis, Kedah and Pulau Pinang), Central
region (Perak, Selangor and Kuala Lumpur),
Southern region (Negeri Sembilan, Melaka
and Johor) and East Coast region (Pahang,
Terengganu and Kelantan). One state from

each of these regions was randomly selected.
The selected states were Pulau Pinang,
Perak, Johor and Terengganu. A total of
14 public health clinics with resident FMS
and 14 public health clinics with visiting
FMS were further randomly selected from
each of these states. Study population were
all outpatient referrals (universal sampling)
made by primary healthcare providers in the
selected public health clinics during the study
period in 1 month between March and April
2012. Neonates and referrals from maternal
and child-health section of the clinics were
excluded as there were clear guidelines on their
referrals. A minimum of 1140 respondents
were needed using Dupont and Plummer’s
Power and Sample size calculator,12 with an
estimated referral rate of 2 and 4% for clinics
with and without resident FMS (estimated
based on national referral rate of 2.8%) at
95% confidence level with a power of 80%
accuracy.
Medical officers-in-charge (MOic) of the
clinics were briefed centrally on the study
and the process of data collection. They were
responsible for data collection in the clinics.
There was no selection of favourable referrals
by the MOic as all referrals were sampled
(universal sampling), so there was no selection
bias. Referrals were not screened by the MOic.
The primary healthcare provider who made
the referrals completed the forms before the
MOic collected the completed forms. Answers
were taken at face value, and missing data were
retrieved by contacting the MOic of the clinic
where the referral was made.
Details of all the referrals made during the
study period were transcribed into a pretested structured format by the referring
doctor or AMO. In addition, profile of each
participating clinics was obtained separately.
Two forms were used. Survey Form A collected
information on the clinic profile such as name
of clinic, location, state, presence of resident
or visiting FMS, availability of laboratory and
imaging support, total number of outpatients
during the study period, and details of the
contact person in the clinic. Survey Form B
collected information on the referral details
such as date and time when the referral was
made, diagnosis, co-morbidity, type of cases
being referred (e.g., medical/surgical/paediatric/
orthopaedic/psychiatry/ENT/ophtalmology/
rehabilitation), job designation of the person
who referred, availability of FMS on day of
referral, reason for referral (nature of illness:
complexity, severity of illness requiring
admission, uncertain diagnosis requiring
further investigation, special circumstances like
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disease outbreak, accident, multiple casualties,
and on request by patient or family).
The referring personnel was also asked: if they
had consulted a senior health provider; if they
would still make a referral if they were able to
consult the specialist directly or by telephonic
communication; and if they were able to
manage the patient at the clinic if support
services/facility/drug were available.
Years of service of MOs and AMOs was
obtained from the participating clinics
directly based on the list of MOs and AMOs
working in the clinic during the study period.
For MOs, it was from the time they become
medical officers, after housemanship training.
For AMOs, it was the year of service after
training.
FMS must be physically present at the clinic.
Any consultations through phone calls when
the FMS was not physically present at the
clinic was considered as ‘FMS not available’.
The assessment of severity and complexity of
illness were made according to the capability
of the attending healthcare provider, that is,
either doctor or AMO, and therefore there
was no standardised definition of severity and
complexity of illness.
Laboratory facilities like haematology
machine, chemistry analyser, in addition
to basic laboratory tests such as glucostix,
urine dipstick and stool full examination,
microscopic examination (FEME) were
available. Unavailability of plain X-Ray was
considered as not having imaging facility.
A pilot study was done on April 11, 2011 at
Kelana Jaya Health Clinic in which 7 referrals
were made out of 684 patients and the referral
rate was 1.02%. The questionnaire was revised
and retested on 26–28 July 2011 at Kelana
Jaya Health Clinic and the findings were 27
referrals made out of 2773 patients and the
referral rate was 0.97%. The survey forms
were compiled at the clinic by the MOic and
sent to the principal investigator where it was
coded and anonymised. All the data were then
transcribed and sent to individual FMS for
independent assessment of appropriateness
and avoidance of the referrals. Data with
differences in assessment were corrected by
consensus through face-to-face meeting. Data
quality was checked by using Kappa’s Measure
of Inter-rater Agreement.
After deciding on the appropriateness of
referrals, additional information was sought
for 103 cases where a clear decision could not
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be made due to inadequate information. The
necessary information needed for each of these
cases were sought from the clinic concerned
as the patient’s name, IC number and date of
referral were available.
The demographic and clinical profile of all the
referrals were tabulated including the profiles
of officers who made the referral, reasons for
referral, presence of FMS on day of referral,
and whether there was prior consultation
before a referral. The tabulations were printed
out and reviewed by a panel of three senior
FMS. These three senior FMSs act as the
reviewers to determine whether a referral was
appropriate or inappropriate, and whether it
was avoidable or not avoidable using a broad
definition. The senior FMSs had 20–25 years
of working experience and worked in primary
care for 17–22 years including 12–15 years as
a FMS. They qualified as FMS after obtaining
postgraduate degrees in MMed (Fam Med)
and further received training in various subspecialities. The FMSs were blinded for the
type of clinics and the name of the referring
personnel. However, the years in service of
the referring doctors/primary care providers
were known to the FMSs assessing the
appropriateness of referrals.
A referral was Appropriate if the referral was
reasonable and necessary based on the overall
patient’s condition, reason for referral and
the capacity of the person making the referral
or the facilities available in the clinic to
manage such patients. It was Not Appropriate
if the referral was deemed not reasonable or
necessary.
Avoidable referral meant that there was a
potential to remove the obstacle(s) hindering
patient’s management at the clinic. This could
be by having more senior/experienced officer,
accessible consultation support from a more
senior officer/specialist either from the clinic
or the intended referring hospital, or access
to necessary laboratory/imaging service/
drugs/treatment facilities without having to
transfer the care of the patient to the hospital.
Indeterminate was when it was not possible to
determine the appropriateness or avoidance
of a referral from the data gathered in the
questionnaire.
Data analysis
Initially assessment was done independently
and differences were corrected by consensus
in a face-to-face meeting subsequently.
Additional information was sought via e-mail
to the relevant clinic, where possible. If there
was still a lack of clinical information to make
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decision after the additional information
was obtained, the case was classified as
indeterminate.
Obtaining agreement between the three
reviewers in determining appropriateness of
referral and whether a referral was avoidable or
not, proved most problematic. Initial attempt
with independent assessment showed a very
low degree of agreement (kappa’s coefficient
< 0.200). However, after several rounds
of clarifications and examples of various
possible scenario as a guide, it lead to better
agreement with kappa value increasing to
between 0.400 and 0.662 for Appropriateness
and 0.393–0.701 on Avoidance between the
three panel reviewers based on a sample study
of 10% of the cases (140 cases). Thereafter,
assessment was conducted together through
consensus using the new understanding with
the majority view as the outcome.
Average referral rates were based on referral
rates of each of the clinics, and not based on
total number of referrals against total number
of outpatients. Hence, n = number of clinics,
while Average means = (sum of rates of each
clinic in the group)/n.

Data collected were analysed using IBM SPSS
Statistics version 20.0. Referral characteristics
were analysed, while referral rates were
compared against various clinic characteristics
using non-parametric Mann–Whitney U-test.
Reasons for referral were compared between
clinics with and without resident FMS using
Pearson’s Chi Square test. Avoidable and
inappropriate referrals were further analysed
and compared to determine significant factors
influencing such differences. This study had
the approval of the Ministry of Health’s
Medical Ethics Committee.

Results
A total of 1,380 referrals from 28 health
clinics were analysed with an overall average
referral rate of 1.76% for all clinics. It was
1.56% for clinics with resident FMS and
1.94% for clinics with visiting FMS but the
difference was not statistically significant.
The average referral rates for clinics without
imaging facilities and laboratory facilities were
also higher (1.34% and 1.46% versus 1.87%
and 1.93%, respectively), but not statistically
significant (Table 1).

Table 1. Average referral rates by clinic characteristics

Referral Rate

Type of clinic

No. of
Referrals

89698

1380

Northern Region

27680

342

Central Region

21379

415

Southern Region

21498

237

East Coast Region

19141

386

53187

765

36511

615

Description
All Clinics

Resident FMS
Visiting FMS

Availability of
Imaging Facility

Yes
No

Availability of
Lab. Facility
(biochemistry tests)

No.
Clinics
(%)

No. of
Patients

Variable

Yes

No

28
(100)

14
(50)
14
(50)
6
(21.4)
22
(78.6)
10
(35.7)
18
(64.3)

Mean
Referral
p-value*
Rate(%/SD)
1.76
(0.86)
1.40
(0.60)
2.02
(0.63)
1.34
(0.89)
2.28
(1.03)
1.56
(0.75)
1.94
(0.94)
1.34

-

0.289

0.208

1.87
1.46

0.221

1.93

n=28; * Mann-Whitney U test
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There was no significant difference in the
reasons for referrals between clinics with
resident FMS and visiting FMS under
patients’ medical conditions, except for
requests by patients and their families, which
was higher in clinics without resident FMS
(67.1% versus 32.9%, p < 0.001). Under
limitation of facilities, referrals were higher

in clinics without resident FMS for nonavailability of diagnostic imaging facilities
(55.9% versus 44.1%, p = 0.001) while nonavailability of treatment facilities was a factor
contributing to higher referrals for clinics
with resident FMS (79.3% versus 20.7%, p <
0.001, Table 2).

Table 2. Reasons for referrals among health clinics with resident and visiting Family Medicine
Specialists (FMS) (N=1380)
No. of
cases

Reason for Referral*

I. Nature of Illness
a) Severity of illness
b) Complexity of illness
c) Uncertain diagnosis
d) Request by patient/ family
II. Non-Availability of Support
Facilities or Services
a) Test not available
b) Imaging facility not available
c) Drug not available
d) Treatment facilities not
available

Proportion of
all referrals

Health Clinics

P-value**

Resident
FMS

Visiting
FMS

461
619
342
79

33.4%
44.9%
24.8%
5.7%

59.0%
54.1%
53.5%
32.9%

41.0%
45.9%
46.5%
67.1%

0.059
0.375
0.409
< 0.001

50
195
45

3.6%
14.1%
3.3%

52.0%
44.1%
62.2%

48.0%
55.9%
37.8%

0.619
0.001
0.352

145

10.5%

79.3%

20.7%

< 0.001

*Reason for referral could be more than one; ** Chi-square test

Almost all cases referred were deemed
appropriate (96.1%) for the level and
capability of personnel who made the referral
and resources available at the clinics to support
patient care. Only 14.5% (200 cases) could
have been avoided if there were adequate
100.0%

facilities or more experienced medical officers
at the clinics. A small proportion of the
cases, were indeterminate from the available
information captured in the questionnaire
(Figure 1).

96.1%

90.0%

84.1%

80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%

14.5%

10.0%
0.0%

Yes

3.0%

0.9%

No

Indeterminate

Appropriate Referral

Figure 1. Appropriateness and avoidability of referrals
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Yes

No

Indeterminate

Avoidable Referral
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Avoidable referrals were not significantly
influenced by the status of whether a clinic
had resident or visiting FMS, or whether
FMS was present when the referral was made.
There was also no significant difference in
avoidable referrals made either by a medical
officer or an AMO. However, referrals were
more likely to be avoidable if there had been
prior consultation before referral (p < 0.001);
while more avoidable referrals were made by
junior health care providers with less than

1 year experience (Table 3). Condition of
patients’ illness or injury (severity, 93.2%;
complexity, 88.5% and uncertain diagnosis,
80.5%) significantly contributed to referrals
being unavoidable (p < 0.001; p = 0.003 and
p = 0.004, respectively). Requests for referral
by patients and their families, unavailability
of imaging facilities and drugs were also
significant in contributing to avoidable
referrals (p = 0.032, p < 0.001 and p < 0.002,
respectively, Table 3).

Table 3. Avoidable and non-avoidable cases referrals according to variables
Variable

Health Clinic
FMS available during referral
Consulted senior health care
provider before referral

Circumstances

Complexity of illness
Diagnosis
Request by patient/family
Laboratory facility
Imaging facility
Drug facility
Treatment facility

P-value*

Avoidable
(%)

Not Avoidable (%)

With Resident FMS (754)

15.6

84.4

With Visiting FMS(606)

13.5

86.5

Available (304)

15.1

84.9

Not available (1042)

14.4

85.6

Consulted (306)

7.2

92.8

Not consulted (1047)

16.9

83.1

Years in service (MOs and AMOs) < 1 year (49)

Severity of illness

Referral

20.4

79.6

1-2 years (216)

14.4

85.6

3-5 years (435)

14.9

85.1

6-10 years (246)

16.7

83.3

> 10 years (211)

7.6

92.4

Severe (455)

6.8

93.2

Not severe (905)

18.7

81.3

Complex (608)

11.5

88.5

Not complex (752)

17.3

82.7

Certain diagnosis (338)

19.5

80.5

Uncertain diagnosis(1022)

13.1

86.9

Yes (78)

23.1

76.9

No (1282)

14.2

85.8

Available(1310)

14.4

85.6

Not available (50)

24.0

76.0

Available (1166)

13.4

86.6

Not available (194)

22.7

77.3

Available (1315)

14.1

85.9

Not available (45)

31.1

68.9

Available (1216)

14.1

85.9

Not available (144)

19.4

80.6

0.273
0.749
< 0.001

0.031

< 0.001
0.003
0.004
0.032
0.059
<0.001
0.002
0.090

* Chi-square test
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Table 4. Inappropriateness of referral cases according to variables
Variable

Circumstances

Inappropriateness
AOR

Health Clinic
FMS available during referral

With Resident FMS (757)

1

With Visiting FMS (610)

0.46

Available (304)

Consulted senior health care
provider before referral

Consulted (307)

0.055
0.21-1.02

0.80

0.639
0.32-2.00

1

Not consulted (1053)
Years in service (MOs and AMOs) < 1 year (49)

Severity of illness

CI

1

Not available (1049)

8.87

0.033
1.2065.88

1

1-2 years (221)

0.91

0.15-5.53

0.917

3-5 years (436)

0.77

0.13-4.47

0.770

6-10 years (246)

0.65

0.11-3.92

0.635

> 10 years (211)

0.45

0.07-3.05

0.415

Severe (458)

1

0.002

Not severe (909)

6.89

Complexity of illness

Complex (614)

1

Diagnosis

Uncertain diagnosis(339)

1

Certain diagnosis (1028)

1.25

0.44-3.61

Request by patient/family

Yes (78)

1

1

0.93

0.23-3.75

Not complex (753)

No (1289)
Laboratory facility
Imaging facility

1

Available (1317)

0.46

Not available (194)

Not available (45)

Available (1222)

0.023
1.13-5.13
0.674

0.352
0.076
0.8716.57
0.998
0.00

1
1.09

0.922

0.09-2.36

1
5.267

Not available (145)

1.9923.87

1
3.80

Available (1322)
Treatment facility

2.40

Not available(50)

Available (1173)
Drug facility

P-value*

0.876
0.37-3.21

AOR Adjusted Odds Ratio; CI Confidence interval

Results of the multivariate analysis are detailed
in Table 4. Absence of consultation with senior
health care provider and illness which was
not severe and complex was independently
associated with inappropriate referrals.

Discussion
Many studies have shown wide variations
in referral rates which are contributed by
various factors.13–17 Literature reviews by
O’Donnell13 on variations in GP referral
rates ranged from a mean of 24 to 66 per
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1000 consultations for 13 of the studies
quoted. The variations were attributed to four
factors—patient characteristics, practitioner,
practice characteristics as well as case mix.
Forrest18 found that patient determinants,
which include clinical conditions, as the main
deciding factor, while other contributing
factors include physician behavior and
healthcare system determinants like practice
size, payment mechanism and degree of
managed care in the system.
Compared to most studies quoted, referral
rate in this study was relatively low at 17.6
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per 1000 outpatient attendances. Unlike
GP practice, health clinics in Malaysia are
polyclinics providing comprehensive services
and are equipped with basic diagnostic
facilities. However, this was still lower than
the national referral rate of 28.5 per 1000,
which included maternal and neonatal referrals
(excluded in this study). The referral rate could
be higher as there was a possibility that some
referrals might not have been reported in the
survey. Although clinics with resident FMS
had lower referral rates, the lack of statistical
difference in the findings could be due to
sample size constraint for the small difference
encountered.
Nevertheless, the low referral rate could be a
reflection of an effective public sector primary
care system and its gatekeeping role through a
referral system, which need to be investigated
further. However, this does not prevent
patients from using other alternative ways
to access hospital care like getting referrals
through private GPs who are not bound by
the Ministry’s referral policy. Some by-pass
the system and self-refer through the hospital
emergency department. For the private sector,
there is no gatekeeping and patients go direct
to specialists in a fee-for-service system.
In this study, appropriateness was based
on clinical necessity from the referrer’s
perspective, and did not take into
consideration outcome. This definition was
rather subjective as every case had to be
weighed against three perspectives—patient’s
condition and clinical need, referring doctor’s
capacity by the level of formal training
received, as well as the capacity of the clinic
in terms of resources available to manage
patients.
Donohoe’s study used an equally broad and
subjective definition for Appropriateness
under the conditions of (i) patient’s problem
definitely requires the skills and knowledge
of a specialist, (ii) failure to refer might
be construed as malpractice using a Likert
scale of 1–9.19 Thom et al. developed an
appropriateness measuring tool (APCSS—
Appropriateness of 14 Primary Care Service
Scale) for referral, and found that inter-rater
agreement was only fair, with kappa coefficient
ranging from 0.15 to 0.38 for the individual
criteria and overall agreement of 0.40–0.41.
The study used three criteria to measure
appropriateness, namely clinically indicated,
to the correct specialist timely, and considering
risk to benefit.20
It appears that there is a lack of consensus
on what constitutes an appropriate referral.
Decisions on referral were said to be complex

and the result of many interacting factors,
making it difficult to reach consensus on
what is appropriate. Its interpretation is
context dependent, and also varies depending
on the perspective of the referring doctor,
receiving doctor or patients’21. Blundell
(2010)22 derived three attributes of referral
appropriateness from interviews with senior
staff of clinical and non-clinical backgrounds.
These were clinical necessity, appropriateness
of destination and quality of cases referred;
one of which was having all necessary tests and
investigations carried out before a referral was
made.
This study found that only 3% of the referrals
were inappropriate. This could be either
because the referring doctors or AMOs were
discerning, or more likely, it was because
the criteria for appropriateness were too
encompassing. However, avoidable referrals
were much higher at 14.5% and could have
been averted if the clinics had better support
facilities or services. Prior consultation with
FMS or senior colleagues could have further
reduced 16.9% of avoidable referrals and was
an effective strategy to improve referrals. A
high level of appropriate referrals was also seen
in two studies which reported an appropriate
referral rates of 90.4% and 90.6% respectively,
based on receiving specialists’ evaluation of
referrals.23,24
However, Elwyn and Scott25 found a much
lower level of appropriate level at 65% with a
third of the referrals considered theoretically
avoidable if adequate resources were available.
Referral rates between clinics with resident and
with visiting FMS were not statistical different.
It was likely that availability of FMS alone
might not be adequate to prevent referrals to
the hospitals as they require support facilities
to diagnose and manage more complex
conditions in the clinics. The majority of
referrals made were due to the severity and
complexity of illness or injury which could
not be managed in the clinic and hence, not
avoidable. Referrals can further be avoided
if the primary healthcare providers are better
trained to diagnose and manage more severe
and complex diseases. The effect of current
health promotion and prevention activities
may minimise the severity of disease at first
presentation, but whether it contribute to the
reduction of referrals in the future is yet to be
ascertained. Referrals can also be potentially
be reduced by improving diagnostic and
treatment facilities in the clinics. Basic eye
and ENT equipment would allow some eye
and ENT cases being managed in the clinics.
A dedicated multi-purpose and properly
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equipped procedure room would enable
small surgical procedures to be carried out
under local anaesthesia. This would certainly
enhance accessibility to better and more timely
healthcare for patients.
While gatekeeping may be good to ensure
judicious use of limited resources, it is also
equally important to ensure patients who need
higher level of care are not being deprived. The
level of referral on request by patient or family
was low at 5.7% in this study compared to
13.6% by Forrest et al. in the US26 and 19.2%
by Rosemann et al. in Germany.24 This could
be due to the fact that patients in Malaysia,
in particular those using public healthcare
facilities, are not as assertive or demanding.
Deciding whether to refer or not to refer, and
hence gatekeeping, is a complex balance of
priorities—from the health system, physician
and patient’s perspective.
A Cochrane review on interventions to
improve patient referrals found that among the
various strategies adopted in different studies,
the most likely effective strategy was having
clear referral guideline and a standard format
for referral, in addition to having senior
healthcare professionals involved in teaching
about appropriate referrals.27
The limitations of this study are having only
FMSs to judge the referrals. The involvement
of hospital specialists to assess the referrals
may provide another perspective as they are
at the receiving end and may have different
views of the referrals. Objective reports of the
nature of illness and verification of pertinent
information in the Survey Form B by another
person such as the MOic may further improve
the validity of the study finding.

This study’s finding of a low referral rate
with very high level of appropriate referrals
from health clinics to hospitals in Malaysia as
judged from the perspective of the FMSs as
the main clinical stakeholders of the public
health clinics, could indicate that primary care
providers in the public sector have been able
to play their gatekeeping role in controlling
referrals to hospitals.
Further study is needed to determine the
reason for this study’s finding of no significant
difference between clinics with resident FMS
and clinics with visiting FMS. Provision
of appropriate diagnostic and treatment
facilities, especially minor procedure room in
bigger clinics could further reduce referrals to
hospitals.
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Abstract
Diabetes mellitus is an important cardiovascular risk factor. The objective of this study was to
provide population-based estimates on the prevalence, awareness, treatment and control rate of
diabetes among the older persons in Malaysia. Analysis of secondary data from a cross-sectional
national population-based survey was done, which was conducted in 2011 throughout Malaysia.
A total of 2764 respondents (15.5%) were older persons. The overall prevalence of diabetes
among older persons was 34.4% in which 65.2% were aware of their diabetes status. Out of
those who were aware, 87.5% had been treated. Only 21.8% of those treated had their diabetes
controlled. The results of multiple logistic regression showed that the factors associated with
higher awareness rates were women, Indians and higher income groups; factors associated with
higher treatment rates were urban residents and those who were married and widow/widower/
divorcee. There was a high overall prevalence, awareness and treatment rate of diabetes among
older persons in Malaysia but with suboptimal control rate.
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Introduction
Diabetes mellitus (DM) is a metabolic disorder
characterised by chronic high blood glucose levels
with disturbance of carbohydrate, fat and protein
metabolism resulting from defects in insulin
secretion, insulin resistance or both. Diabetes
is a chronic disease associated with significant
morbidity and mortality due to specific
diabetes-related complications, for examples,
microvascular complications (such as retinopathy,
nephropathy and neuropathy), macrovascular
complications (such as ischemic heart disease,
stroke and peripheral vascular disease) and
impaired quality of life.1
Diabetes is a major public health problem
worldwide. According to World Health
Organization, DM is one of the main risk
factors for cardiovascular disease worldwide.2 The
number of people with diabetes is increasing as
evident from the findings of a series of global
estimates of current and predicted future
prevalence of diabetes.2–4 International Diabetes
Federation (IDF) Diabetes Atlas showed that
in 2011, there were 366 million people with
diabetes; this was expected to rise to 552 million
by 2030. Most people with diabetes live in low
and middle-income countries.4
Shaw et al.3 also estimated that the global
prevalence of DM among adults aged 20–79
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years would increase from 6.4% (affecting 285
million adults) in 2010 to 7.7% (439 million
adults) by 2030. From year 2010 to 2030,
there would be a 69% increase in numbers
of adults with DM in developing countries
and a 20% increase in developed countries.
Recent epidemiologic study from South East
Asia by Gupta et al.5 also suggested that the
prevalence of DM has increased exponentially
in these areas. Similarly, in Malaysia, there is
a clear trend of increasing prevalence of DM
among the adult aged 30 years and older, from
8.3% in 1996 to 14.9% in 2006 and 20.8% in
2011.6–8
This rising trend is due to many factors such
as population growth, population aging,
urbanisation and increasing prevalence of
obesity and physical inactivity.2 In fact,
diabetes is a common illness in the older
persons as the prevalence increases with age.
Studies by Porapakkham et al.9 and Margaret
et al.10 revealed that the proportions of
population affected by DM were increasing in
the countries, which have higher proportion
of ageing societies. In Malaysia, the older
population aged ≥60 years has also been
rapidly increasing from a total of 1.40 million
(6.3% of total population) in 2000 to an
estimation of 2.13 million (7.4%) in 2010.
This is expected to increase to 3.44 million
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(9.9%) in 2020.11 Recent study in Malaysia by
Rampal et al.12 also showed that the prevalence
of diabetes was lowest (8.5%) in the 30–39
age group and increased steadily with age
to 22.7% for those who were more than 60
years old. Therefore, the burden due to DM
is likely to rise steadily in Malaysia because of
population ageing.9,13
Diabetes is amongst the leading causes of
death worldwide. Roglic et al.14 estimated that
in the year 2010, the total number of excess
deaths attributable to diabetes worldwide was
3.96 million in the age group 20–79 years or
6.8% of global (all ages) mortality. Diabetes
accounted for 6% of deaths in adults in
the African region and 15.7% in the North
American region. Therefore, diabetes is a
considerable cause of premature mortality,
a situation that is likely to worsen especially
in low and middle income countries as the
diabetes prevalence increases. As diabetes is
an important risk factor for cardiovascular
diseases (CVD),2,15–17 therefore, awareness,
treatment and effective control of DM are
essential for the overall reduction of diabetic
complications and to prevent premature CVD
morbidity and mortality.18–22
Despite the importance and benefits of
diabetic control, the control rates of the
diabetes patients is still suboptimal.7,9,23 In
Malaysia, there are few population based
studies, which have been conducted to assess
the prevalence, level of awareness, treatment
and control of DM among the general adult
population.6–8,12 However, these studies have
not focused on the older persons aged 60
years and older in Malaysia. This information
is important for public education, disease
management, rational planning and overall
health care resource allocation especially
among older diabetic population.2,18
Purpose of this study
The objective of this study was to provide
population based estimates on the prevalence,
awareness, treatment and control of DM
among the older persons aged 60 years and
older in Malaysia and also to determine the
socio-demographic factors associated with
rates of awareness, treatment and control of
DM among the older persons.

Methods
Selection of study participants
National Health and Morbidity Survey
(NHMS) 2011 was conducted by the Institute
for Public Health, National Institutes of
Health and sponsored by Ministry of Health,

Malaysia. The study was approved by the
Ministry of Health ethical committee and the
detail description of the sampling methods
was described in NHMS 2011 protocol.8
Briefly, the study design was a cross-sectional
national population-based survey, using twostage stratified random sampling conducted
from April to July 2011 throughout Malaysia.
The estimated sample size at the national
level was based on the respondents stratified
by urban/rural and states. To ensure national
representativeness,
two-stage
stratified
random sampling was used. The two strata
were primary stratum, which were made up
of the states of Malaysia, including federal
territories; and secondary stratum, which were
made up of urban and rural stratum formed
within the primary stratum. The allocation
of sample to the state, urban and rural was
done proportionally to the population size. A
bigger number of samples were allocated to
the states with a bigger population size such as
Selangor, Johor and Sabah, and fewer number
of samples were allocated to the states with a
smaller population size such as Perlis, Melaka
and Putrajaya.
We managed to analyse the sample of older
persons (60 years of age or older) participating
in NHMS 2011 survey and a total of 2764
older persons were included. Out of this, a
total of 2708 respondents agreed to participate
in the DM module and had their blood
glucose level tested, giving a response rate of
98.0%.
Questionnaire and biochemical measurements
Socio-demographic
characteristics
were
obtained via face-to-face interview using a
structured questionnaire (DM Module). DM
Module consisted of four main questions:
“Have you ever done any blood glucose
level testing in past 12 months?”, “Have you
been told by any doctor or medical assistant
that you have diabetes?”, “What type of
treatment or advice is given to control your
diabetes?” and “Where did you usually get
as your treatment for diabetes?”. This pretested questionnaire was bilingual (Malay and
English) with a questionnaire manual prepared
as a guide to the data collectors, which
consisted of different races to avoid language
barrier.
Respondents were asked to fast overnight.
Capillary blood glucose test was performed
at respondent’s house on a pre-arranged date
based on the convenience of the household.
Finger-prick fasting capillary blood glucose
test was performed by using CardioCheck
meter, which had been validated and calibrated
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by the supplier before the study. The test
was performed by the nurses who had been
trained on the techniques of using the meter
and they were also briefed on the criteria for
referral of respondents with health problems.
Respondents with high fasting blood glucose
level were referred to the nearest health facility
using a structured referral letter for further
evaluation and management.
Definitions and diagnostic criteria
The definition of “known diabetes” was
defined as a self-report by a respondent who
had been told by a doctor or medical assistant
that they have diabetes. The diagnosis was
further verified by asking them if they were
on any kind of treatments or advice for their
diabetes and where did they usually seek
treatment for diabetes. A respondent was
classified as having “undiagnosed diabetes”
when the respondent was not known to have
diabetes and had a fasting capillary blood
glucose (FBG) level of 6.1 mmol/L or more.24
Overall DM included known and undiagnosed
diabetes patients. Awareness of diabetes was
defined as having been told to have diabetes by
medical personnel (known diabetes). Known
diabetes was further inquired about their
treatment status. Currently on drug treatment
for diabetes was defined as a self-report of
respondents currently taking any form of
treatment (not including traditional medicine)
for the condition. Controlled diabetes was
defined as having a desirable blood glucose
level (with FBG of lower than 6.1 mmol/L)
among respondents who had known diabetes
and being treated.
Statistical analysis
Statistical analysis was performed using
SPSS for windows version 16.0 (SPSS Inc.
Chicago, USA). Data were weighted on
the basis of complex sample design. The
baseline demographic characteristics of the
respondents, prevalence, awareness, treatment
and control rates of diabetes mellitus were
analysed using descriptive statistics. To
estimate independent association factors,
binary logistic regression analyses were
used to determine the association between
socio-demographic characteristics and the
awareness, treatment and control of diabetes
mellitus among the older persons. Adjusted
odds ratios were calculated with adjustment
of various covariates, including sex, age,
ethnicity, education level, strata, marital status,
occupation and household income. The oddratios (ORs) and 95% confidence intervals
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(CIs) were calculated. A value of p < 0.05 on
the two-tailed test was considered statistically
significant.

Results
Characteristics of the participants
A total of 2764 respondents (15.5%) were
older persons aged 60 years or more out
of the 17,783 respondents aged 18 years
or older for the DM module in NHMS
2011. Table 1 shows the baseline sociodemographic characteristics of the study
population. The mean age of the study
respondents was 68.7 ± 7.2 years. The
majority of the older persons (79.9%) was
in the 60–74 years age group, 79.0% had
primary education or less and more than half
(66.1%) of all older persons were married.
The majority of the study respondents
(72.4%) was unemployed or retired. The total
household income per month of the majority
of respondents (61.6%) was below RM 2000.
Table 2 shows the overall prevalence, awareness,
treatment and control of diabetes among older
persons aged 60 years and more in NHMS
2011. The overall prevalence of diabetes
(known and undiagnosed) among older persons
was 34.4% (95% CI: 31.9–36.9). More than
half of them [65.2% (95% CI: 60.3–69.9)]
were aware of their diabetes status. Out of
those who were aware, 87.5% (95% CI:
83.8–90.5) were currently treated. However,
only 21.8% (95% CI: 17.8–26.5) have their
diabetes controlled on treatment. There was no
difference in terms of prevalence, awareness,
treatment and control rate by gender.
Factors associated with diabetic awareness,
treatment and control
For older person with diabetes, the results
of multiple logistic regression (Table 3)
showed that factors associated with higher
awareness rates were women (aOR = 1.63;
95% CI: 1.21–2.19), Indians ethnic group
(aOR = 2.67; 95% CI: 1.50–4.76) and those
from higher income groups (aOR = 1.79;
95% CI: 1.20–2.67) as compared to their
counterparts. Factors associated with higher
treatment rates were urban residents (aOR =
1.63; 95% CI: 1.02–2.62), those who were
married (aOR = 7.58; 95% CI: 1.82–31.6)
and widow/widower/divorcee (aOR = 6.63;
95% CI: 1.54–28.54). For those who were on
diabetic treatment, there was no determinant
significantly associated with controlled of
fasting blood glucose level.
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Table 1. Socio-demographic characteristics of respondents for diabetes module among older
persons aged 60 years and more in NHMS 2011 (N = 2764)
Variables

N

%

Men

1286

46.5

Women

1478

53.3

60–74

2208

79.9

> 75

556

20.1

Malays

1516

54.8

Chinese

796

28.8

Indians

203

7.3

Other Bumiputras

205

7.4

Others

44

1.6

Primary or less

2183

79

Secondary or more

581

21

Urban

1386

50.1

Rural

1378

49.9

51

1.8

Married

1825

66.1

Widow/ Widower /divorcee

887

32.1

Employed

686

27.6

Unemployed/ retiree

1800

72.4

< 1,000

1151

41.6

1001–2000

551

20.0

> 2001

1062

38.4

Sex

Age groups (years)

Ethnicity

Education

Strata

Marital status
Single

Occupation

Household income (RM)

Table 2. Prevalence, awareness, treatment and control rate of diabetes mellitus among older
persons aged 60 years and more in NHMS 2011
Variables

Men

Women

Total

% (CI)

% (CI)

% (CI)

Prevalence (n = 2708)

36.4 (32.6–40.4)

32.4 (29.3–35.6)

34.4 (31.9–36.9)

Awareness (n = 949)

60.6 (53.6–67.3)

70.1 (64.1–75.5)

65.2 (60.3–69.9)

Treatment (n = 618)

90.5 (85.8–93.8)

84.7 (78.9–9.2)

87.5 (83.8–90.5)

Control among treated (n = 473)

19.9 (14.5–26.6)

23.6 (18.1–30.3)

21.8 (17.8–26.5)

Notes: Awareness of diabetes was defined as having been told to have diabetes by medical personnel (known
diabetes). CI, confidence interval. Treatment for diabetes was defined as a self-report of the respondents
currently taking any form of diabetes treatment (not including traditional medicine) for the condition.
Control among treated was defined as respondents who were known diabetes and being treated with a
desirable blood glucose level (FBG of lower than 6.1 mmol/L).
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Table 3. Factors associated with awareness and treatment of diabetes among older persons aged
60 and more in NHMS 2011
Variables

Sex
Men
Women
Age (years)
60–74 > 75

Ethnicity
Malays
Chinese
Indians
Other
Bumiputras
Others
Education
Primary or
less
Secondary or
more
Strata
Urban
Rural
Marital status
Single
Married

Awareness (N = 949)

Treatment (N = 618)

Crude OR
(95%CI)

Adj.OR
(95%CI)

Crude OR
(95% CI)

Adj. OR
(95% CI)

Control among treated
(N = 473)
Crude OR
Adj. OR
(95% CI)
(95% CI)

1.00
1.61 (1.23–
2.11)**

1.00
1.63 (1.21–
2.19)**

1.00
0.75
(0.47–1.21)

1.00
0.65
(0.38–1.12)

1.00
0.93
(0.61–1.42)

1.00
0.73
(0.41–1.31)

1.06
(0.74–1.51)
1.00

1.03
(0.68–1.56)
1.00

1.63
(0.93–2.86)
1.00

1.40
(0.72–2.72)
1.00

1.04
(0.59–1.85)
1.00

0.87
(0.44–1.70)
1.00

1.00
1.26
(0.92–1.74)
2.84 (1.66–
4.86)**
0.94
(0.52–1.71)
0.59
(0.17–2.08)

1.00
1.21
(0.86–1.71)
2.67 (1.50–
4.76)**
0.82
(0.41–1.65)
0.57
(0.14–2.35)

1.00
1.44
(0.80–2.59)
1.28
(0.62–2.64)
1.09
(0.36–3.26)
0.25
(0.04–1.55)

1.00
1.40
(0.71–2.75)
1.07
(0.49–2.36)
0.81
(0.25–2.56)
0.26
(0.03–2.28)

1.00
0.88
(0.54–1.44)
0.52
(0.26–1.06)
0.97
(0.37–2.57)
0.00 (0.00)

1.00
0.87
(0.48–1.56)
0.49
(0.22–1.10)
1.06
(0.31–3.56)
1.07
(0.60–1.92)

1.00

1.00

1.00

1.00

1.00

1.00

1.27
(0.92–1.76)

1.30
(0.90–1.89)

1.22
(0.70–2.14)

1.08
(0.56–2.06)

1.07
(0.66–1.72)

1.07
(0.60–1.92)

1.44 (1.10–
1.89)*
1.00

1.16
(0.84–1.60)
1.00

1.61 (1.01–
2.57)*
1.00

1.63 (1.02–
2.62)*
1.00

0.82
(0.53–1.24)
1.00

0.95
(0.55–1.62)
1.00

1.00
1.18
(0.38–3.66)
1.31
(0.42–4.13)

1.00
2.25
(0.65–7.74)
1.79
(0.51–6.26)

1.00
7.23 (1.75–
29.79)*
6.28 (1.47–
26.74)*

1.00
7.58 (1.82–
31.60)*
6.63 (1.54–
28.54)*

1.00
0.90
(0.09–8.82)
1.11 (0.11–
10.97)

1.00
3.188
(0.00)
5.248
(0.00)

1.00
1.40
(0.98–2.00)

1.00
1.15
(0.65–2.03)

1.00
1.36
(0.70–2.62)

1.00
0.84
(0.48–1.45)

1.00
0.95
(0.50–1.80)

1.00
1.79 (1.20–
2.67)*
1.71 (1.23–
2.37)*

1.00
0.68
(0.36–1.28)
0.76
(0.44–1.32)

1.00
0.70
(0.36–1.37)
0.63
(0.35–1.14)

1.00
1.70
(0.96–2.99)
1.54
(0.94–2.53)

1.00
1.45
(0.75–2.81)
1.73
(0.97–3.08)

Widow/
Widower/
divorcee
Occupation
Employed
1.00
Unemployed/ 1.60 (1.16–
retiree
2.21)*
Household income (RM)
<1000
1.00
1001–2000
1.79 (1.24–
2.58)*
>2001
1.88 (1.38–
2.55)**

OR, odds ratio; CI, confidence interval.
*p < 0.05
**p < 0.001
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Discussion
This study demonstrated that the prevalence of
DM in Malaysian older persons aged 60 years
and older was high. The overall prevalence
of DM among older persons was 34.4% as
compared with 20.8% for adult population
aged 30 years and more in Malaysia in 2011.8
Our prevalence of diabetes in older population
was higher than other recent surveys among
older respondents in Thailand (14.8%),9
United States (21.2%),10 Europe (24%)25 and
Monastir City, Tunisia (27.4%).26 Danaei
et al.27 had reported that diabetes was rising
globally, driven by both population growth
and ageing with increasing age-specific
prevalence. Therefore, effective preventive
interventions are needed and health systems
should prepare to detect and manage diabetes
and its sequelae.
In this study, the overall awareness and
treatment rate among older diabetic patients
in Malaysia were high, that is, 65.2%
and 87.5%, respectively. The proportion
of awareness and treatment rate among
older persons was much higher than those
of adults population in Malaysia in 2011
(i.e., 51.4% and 79.9%, respectively)8 and
older population in Thailand in 2004 (i.e.,
58.8% and 53.1% respectively).9 However,
the study by Margaret et al.10 revealed that
older person from United States in 2009 had
higher awareness rate (71.4%) but with lower
treatment rate (50.9%) as compared with the
older population in Malaysia.
In Malaysia, the higher awareness was mainly
among the older women, Indian ethnic
groups and those from higher income groups.
Previous study conducted by Margaret et
al.10 also found that older women with
diabetes were significantly more likely to be
aware of their condition than men. Similarly,
Porapakkham et al.9 reported that among
the older population, men were more likely
to be unaware of their diabetes mellitus than
women. In Malaysia, more effort should be
focused to increase the awareness of diabetes
among the older men, Malay and Chinese
ethnic groups and those from lower income
groups in order to ensure early treatment,
effective diabetic control and prevention of
diabetic complications.
As for diabetes treatment among older
population, the higher treatment rates were
among urban residents, those who were
married and widow/widower/divorcee. A
previous study conducted among older persons
in Thailand by Porapakkham et al.9 also
found that those who lived in rural areas and

peripheral regions were less likely to be treated.
This finding might reflect the problem of
accessibility and the quality of care among this
disadvantaged group.
The overall control rates for DM in this study
was low, that is, only 21.8% of all older persons
treated for diabetes achieved good blood glucose
level control (based on the fasting capillary
blood glucose lower than 6.1 mmol/L). Our
control rate of diabetes among older persons
was lower than the finding by Porapakkham
et al.9 from Thailand; 26.4% of their older
population had good blood glucose level
control (based on the fasting plasma glucose of
lower than 7.8 mmol/L). Moreover, Margaret et
al.10 from United States reported that 50.4% of
their older population had good blood glucose
level control (based on the level of glycosylated
haemoglobin of lower than 7%) as compared to
Malaysian older persons.
The poor control rate of diabetes among
older persons could be due to various reasons
such as lack of self-ability to take prescribed
medications, lack of caregiver’s supervision
in taking medications and the complexity
of treatment regime, which can affect the
older persons’ compliance to treatment and
subsequently lead to poor diabetic control.
Many studies in various clinical settings
also have documented poor diabetes control
among the older populaion.28,29 These studies
provided the evidence that better quality
of diabetic care is needed to ensure better
diabetic control especially among older
population. The quality of care in older DM
needs to be improved further in order to
achieve target diabetic control among the
older persons and subsequently to reduce the
overall cardiovascular risk.15,16 Even though
good glycaemic control is important to prevent
overall diabetic complications, physician has
to be extra cautious in treating older person
with diabetes in order to prevent unwanted
side effect such as severe hypoglycaemia, which
could lead to severe morbidity and mortality.
However, there was no socio-demographic
determinant significantly associated with
controlled of fasting blood glucose level.
This finding is consistent with recent study
by Margaret et al. from United States
who showed that there were no significant
associations between socio-demographics
characteristics and control of diabetes among
older persons aged 65 and older.
In our study, the overall awareness and
treatment rate for older persons with DM
were high but the control rates were still
suboptimal. More efforts are needed to
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motivate physician to improve diabetic control
rates. The improvement can be achieved by
more intensive physician education especially
on the importance of tight diabetic control
based on the latest DM guidelines.24 In
addition, the diabetes control can further be
improved by empowering the patient with the
self-care ability such as better dietary control
and physical activity, self-monitoring of blood
glucose level and more simpler drugs regime
such as fixed drugs combination.
The strength of this study was the NHMS
2011 data; the analyses of secondary data
could provide more precise estimates of
prevalence, awareness, treatment and control
of DM among older persons in Malaysia.
Such information may be helpful to the health
care policy maker to strengthen the existing
diabetic control programme and to encourage
interventions to improve the awareness,
treatment rate and reduce the prevalence of
sub-optimal diabetes control especially among
the older persons. Moreover, by understanding
the factors affecting awareness and treatment
may lead to improvement in these aspects.
One of the limitations of this study was that
we might overestimate or underestimate the
overall prevalence of DM because of the selfreported data (for known DM). Another
limitation for this population-based study was
that only single fasting capillary blood glucose
(FBG) level was measured because of limited
operational budget and logistics reasons.
The use of FBG with the cut-off point of 6.1
mmol/L instead of fasting plasma glucose level
to suggest the possibility of diabetes (according
to the 2009 guideline on management of type
2 diabetes)24 may lead to misclassification of
diabetes.
The other limitation in this study was that
the control of diabetes was reliant solely on
the capillary blood glucose level (instead of
glycosylated haemoglobin levels), which was
not reflective of the true control of diabetes,
again due to the limited operational budget
and logistics reasons.
In view of rapid growth in this older
population in Malaysia,11 more efficient
patients’ and physicians’ education and efforts
are required to improve the overall diabetes
patients management. As compared to the
younger patients, the older diabetes patients
may suffer from more complications and
have poorer quality of life. Therefore, more
efforts and resources should be allocated to
manage these groups of patients to ensure
more quality care can be provided. Moreover,
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all these efforts must be accompanied by
primary preventive strategies in modifying
lifestyle, for example, adopting healthy
dietary habits, increasing physical activity
and reducing obesity in order to reduce the
overall prevalence rate of diabetes among
older persons.26,30 Contribution of nongovernmental organization in diabetic
control programme should be enhanced to
complement that of the Ministry of Health
to implement various strategies to reduce the
diabetic prevalence, to increase the awareness
and treatment rates among diabetes patients.

Conclusions
There was a high overall prevalence, awareness
and treatment rate of diabetes among the
older persons in Malaysia but with suboptimal
control rate. There is an urgent need for more
holistic public health interventions to reduce
the overall prevalence and unawareness of
diabetes especially among older persons and
to improve the overall rates of treatment and
control.
This study can serve as an important
benchmark for further efforts towards the
better management of older diabetes patients
in Malaysia. More research on diabetes in
older persons must be directed in light of these
findings in order to confirm the reasons for the
lower awareness rate among the Malay men of
the lowest income group and lower treatment
rate among the rural unmarried/single diabetes
patients.
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Abstract
Background: The Ministry of Health is committed to achieve Millenium Development Goal
(MDG) MDG 4 and 5 by 2015 and include pre-pregnancy care as a strategy. This study
evaluates the risk factors detected during the pre-pregnancy screening at selected public primary
care clinics in Selangor.
Objectives: The objectives of this study were to determine the proportion of women with risk
factors receiving pre-pregnancy care in selected clinics in Selangor, their socio demographic
features, the types of risk factors detected and their significance.
Methods: A retrospective review using secondary data was carried out from the month of March
until June 2013 in four public primary care clinics in Klang and Petaling districts of Selangor.
Data were obtained through non-probability sampling, using the pre-pregnancy screening form
utilised in 2012, which is a standard questionnaire to determine the presence of risk factors.
Women with at least one defined risk factor were considered as being at risk of an adverse
obstetric outcome. Data were analysed using SPSS version 16.
Results: A total of 840 pre-pregnancy screening forms were collected. However only 614
(73.1%) were analysed and studied. The proportion of women with at least one risk factor was
68.8% (95% CI: 65.1, 72.5). The majority was Malays who had tertiary education and earned
more than RM 1000. Most were in the reproductive age group of 18–35 years old (350, 82.9%).
The mean age was 28.68 + 5.78 years. Most of the women were parous (259, 65.1%) and did
not practice any form of contraception (308, 80.8%) despite having risks. The percentage of
those not receiving any form of immunisation was small i.e. 9.8% but it was of importance
and needed to be addressed prior to the conception. This study did not reveal any person with
mental disorder or those who endured domestic abuse. Additionally, 3% (12) of them had
unhealthy lifestyle habits, which include smoking, alcohol and substance abuse. Approximately
one-third (212, 35.2%) of the women screened were overweight and obese, putting them at
risk of developing gestational diabetes mellitus, pregnancy induced hypertension or deep vein
thrombosis. The mean body mass index (BMI) for those at risk was 25.36 + 5.94 compared to
21.06 ± 1.46 for those with no risk. This study also found a small percentage of women with
raised blood pressure (3.9%), abnormal physical examination (1.5%) and anaemia (14.4%),
which need to be investigated and treated prior to conception.
Conclusion: More than half of the women who attended the pre-pregnancy screening were
found to have at least one risk factor.

Introduction
Every pregnancy should be planned, wanted
and safe. A healthy baby and a healthy
mother are the valued hopes and dreams of
families of all cultural heritages. Although
there have been significant breakthroughs in
medical technology and its application, yet the
improvements in maternal and infant health
outcomes have slowed down significantly and
in some cases even deteriorated.1 One of the
reasons is failure to intervene before pregnancy
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to detect, manage, modify and control
maternal behaviors, health conditions and risk
factors that contribute to adverse maternal and
infant outcomes.1
Pre-pregnancy care ensures a healthy mother
and baby through a planned parenthood.
It aims to recognise and modify life style,
medical, social, and behavioural risk to a
woman’s health and pregnancy outcome.2
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Interventions delivered prior to conception
could improve pregnancy outcomes, and
further reduce maternal and prenatal perinatal
mortality and morbidity.1,3

the reproductive age group (15–44 years of
age, WHO definition on Women’s Health
Fact Sheet 334, Nov 2009) with any of the
following criteria:

Recognising its importance, Malaysia has
introduced pre-pregnancy care through its
Perinatal Care Manual in the year 2002. Since
then it has undergone several revisions, the
latest being the third edition in 2013.4 It is
one of the strategies employed by the Ministry
of Health to achieve the MDG 4 and 5 goals
by 2015.5 Pre-pregnancy care is now available
in all government health clinics and hospitals
throughout the country.

i)
ii)
iii)
iv)

This research was undertaken to study the
proportion of risk factors among women who
were screened during their attendees to the
clinics before conception in four of the busiest
public primary care clinics in Selangor. The
information can be applied to improve prepregnancy care and further enhance pregnancy
outcomes.

Methodology
This was a retrospective review conducted in
four public primary care clinics in Selangor.
The clinics selected were Klinik Kesihatan
Shah Alam and Kelana Jaya from the district
of Petaling; and Klinik Kesihatan Bukit Kuda
and Kapar from the district of Klang. A total
of 840 patients who attended pre-pregnancy
screening in these clinics between the months
of June and December 2012 were included in
the review.
These patients’ points of entry were either
from the outpatient clinic or the maternal and
child health clinic as follows:
1. Outpatient clinic
• Wellness clinic
• Premarital HIV screening program
• Thalassemia screening program
• Adolescent clinic
• Non-communicable disease clinic

v)
vi)
vii)
viii)
ix)

Those who agreed were screened using a
standardised pre-pregnancy screening form
prepared by the Ministry of Health, Malaysia.
Secondary data were obtained from these prepregnancy screening forms. Data collection
and analysis were carried out from the months
of March until June 2013.
Women at risk was defined as those having any
one of the following risk factors:6,7
•
•
•
•
•
•
•
•
•
•
•
•

2. Maternal and child health clinic
• Family planning services
• Child health services
• Postnatal services
In this screening program, women were
offered pre-pregnancy screening when they
were either a prospective couple intending
to get married or married couples planning
for a pregnancy. Others included those in

35 years old or older
Obesity
Medical illness
Previous
miscarriages/stillbirths/early
neonatal death
Inherited abnormalities
Babies who have inherited abnormalities
Congenital structural abnormalities
Babies with congenital structural
abnormalities
History of genetic disorders

Age: < 18 years old or > 35 years old
Parity: > 5
Lifestyle habits, e.g. smoking, alcoholism
and substance abuse
High risk sexual behavior
Overweight/Obesity
Past obstetric history, e.g. recurrent
miscarriages (≥ 3), instrumental delivery
etc.
Medical history, e.g. hypertension, diabetes
mellitus, bronchial asthma, anemia etc.
Surgical history, e.g. caesarean section,
uterine surgery, pelvic surgery etc.
Family history, e.g. genetic disorders and
congenital structural abnormalities
Social history, e.g. psychosocial, stress at
work and in relationship
Medications,
e.g.
anticonvulsants,
warfarin, benzodiazepenes and certain
antibiotics
Vaccination, e.g. absence of rubella,
hepatitis B or tetanus immunisation

Women with at least one defined risk factor
were considered as being at risk for an adverse
obstetric outcome.
Data on socio-demographic characteristics and
risk factors were entered into the SPSS version
16.
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Results
Out of the 840 patients screened, only 614
(73.1%) were included in the review. The
remaining 226 patients had to be excluded
due to utilisation of different screening forms.
Some of the clinics used the 1st edition version
while some used the 2nd edition version,
which deferred in some of the risks screened.
For example in the section for obstetrics and
gynaecology history the latest edition had
a section on baby weight >4 kg, symptoms
of vaginal discharge and perimenopausal

symptoms. This section was not present in the
older version.
Socio-demographic characteristics
Referring to table 1, the majority of the
women with risk factors were Malays
(296, 70.1%). Most of them were in the
reproductive age group of 18–35 years old
(350, 82.9%). The mean age was 28.68 ± 5.78
years. About half of them were married (216,
53.7%) and had attained tertiary education
(200, 48.0%). Most of them earned more
than RM1000 a month (313, 82.8%).

Table 1. Socio-demographic profile
With risk factor
frequency (%)

Without risk factor
frequency (%)

Total frequency (%)

Race

(n = 422)

(n = 192)

(n = 614)

Malay

296 (70.1)

153 (79.7)

449 (73.1)

Chinese

61 (14.5)

14 (7.3)

75 (12.2)

Indian

38 (9.0)

13 (6.8)

51 (8.3)

Others

27 (6.4)

12 (6.3)

39 (6.4)

Age (years)

(n = 422)

(n = 192)

(n = 614)

17 and below

5 (1.2)

0 (0.0)

5 (0.8)

18–35

350 (82.9)

192 (100.0)

542 (88.3)

36 and above

67 (15.9)

0 (0.0)

67 (10.9)

Age (Mean ± SD)

28.68 ± 5.78

26.71 ± 3.62

28.06 ± 5.28

Marital status

(n = 402)

(n = 186)

(n = 588)

Not married

166 (41.3)

111 (59.7)

277 (47.1)

Married

216 (53.7)

72 (38.7)

288 (49.0)

Divorced/widowed

20 (5.0)

3 (1.6)

23 (3.9)

Education

(n = 417)

(n = 191)

(n = 608)

No formal education

7 (1.7)

4 (2.1)

11 (1.8)

Primary

21 (5.0)

6 (3.1)

27 (4.4)

Secondary

189 (45.3)

70 (36.6)

259(42.6)

College/University

200 (48.0)

111 (58.1)

311 (51.2)

Income

(n = 378)

(n = 176)

(n = 554)

No income

22 (5.8)

11 (6.3)

33 (6.0)

Less than 500

7 (1.9)

1 (0.6)

8 (1.4)

501–999

36 (9.5)

10 (5.7)

46 (8.3)

More than RM 1000

313 (82.8)

154 (87.5)

467 (84.3)

Risks and associated factors
From this review, the prevalence of women with
at least one risk factor was 68.8% (95% CI:
65.1, 72.5).
Table 2 showed that the majority of women
screened did not practice any form of
contraception despite having risks (308, 80.8%).

22

Malaysian Family Physician 2014; Volume 9, Number 3

More than half were parous (259, 65.1%). This
demonstrated unmet needs and emphasis
should be given to initiate contraception
in this group of women. Approximately
one-third (212, 35.2%) of them were
overweight and obese, putting them at risk
of developing gestational diabetes mellitus,
pregnancy induced hypertension or deep vein
thrombosis. The mean body mass index (BMI)
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for those at risk was 25.36 ± 5.94 compared to
21.06 ± 1.46 for those with no risk.

history while 1.2% (5) had positive genetic
family history.

Physical examination revealed that 14.4%
(51) of these women had anaemia, 3.9% (16)
had raised blood pressure and 1.5% (6) had
abnormal physical examination. These findings
need to be investigated and treated prior to
conception.

Although, the percentage of those not
receiving any form of immunisation and
those on medication was small, i.e. 9.8%
and 3.9% respectively, these factors were still
important and needed to be addressed prior
to conception. Attention should also be given
to those with unhealthy lifestyle habits, which
include smoking, alcohol and substance abuse
(12, 3%). This study did not reveal any person
with mental disorder or those who endured
domestic abuse.

In terms of previous history, 13.9% (52) of
women with risk factors had previous medical
history, 13.0% (52) had significant past
obstetric history, 12.1% (48) had surgical
history, 3.2% (13) had past gynaecology

Table 2. Risk and associated factors among women screened
With risk factor
frequency (%)

Without risk factor
frequency (%)

Total frequency (%)

Parity

(n = 398)

(n = 185)

(n = 583)

Nulliparous

139 (34.9)

79 (42.2)

217 (37.2)

1–5

250 (62.8)

107 (57.8)

357 (61.2)

6 and more

9 (2.3)

0 (0.0)

9 (1.5)

Contraception

(n = 381)

(n = 173)

(n = 554)

No

308 (80.8)

155 (89.6)

463 (83.6)

Yes

73 (19.2)

18 (10.4)

91 (16.4)

Immunization

(n = 407)

(n = 178)

(n = 585)

Yes

367 (90.2)

166 (93.3)

533 (91.1)

No

40 (9.8)

12 (6.7)

52 (8.9)

Medication

(n = 363)

(n = 174)

(n = 537)

Nil

349 (96.1)

172 (98.9)

521 (97.0)

On medication

14 (3.9)

2 (1.1)

16 (3.0)

Medical History

(n = 375)

(n = 176)

(n = 551)

No

323 (86.1)

164 (93.2)

487 (88.4)

Yes

52 (13.9)

12 (6.8)

64 (11.6)

Surgical History

(n = 397)

(n = 188)

(n = 585)

Yes

48 (12.1)

3 (1.6)

51 (8.7)

No

49 (87.9)

185 (98.4)

534 (91.3)

Obstetric History

(n = 401)

(n = 190)

(n = 591)

No

349 (87.0)

187 (98.4)

536 (90.7)

Yes

52 (13.0)

3 (1.6)

55 (9.3)

Gynaecology history

(n = 401)

(n = 191)

(n = 592)

No

388 (96.8)

180 (94.2)

568 (95.9)

Yes

13 (3.2)

11 (5.8)

24 (4.1)

Genetic Family history

(n = 402)

(n = 191)

(n = 593)

No

397 (98.8)

190 (99.5)

587 (99.0)

Yes

5 (1.2)

1 (0.5)

6 (1.0)
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With risk factor
frequency (%)

Without risk factor
frequency (%)

Total frequency (%)

Bad Habit

(n = 400)

(n = 189)

(n = 589)

None

388 (97.0)

185 (97.9)

573 (97.2)

Others

12 (3.0)

4 (2.1)

16 (2.8)

206 (100.0)

103 (100.0)

309 (100.0)

Mental disorder
Normal
Domestic abuse
No

284 (100.0)

134 (100.0)

418 (100.0)

Body Mass Index (BMI)

(n = 414)

(n = 189)

(n = 603)

Under weight

70 (16.9)

3 (1.6)

73 (12.1)

Normal

132 (31.9)

186 (98.4)

318 (52.7)

Over weight

133 (32.1)

0 (0.0)

133 (22.1)

Obese

79 (19.1)

0 (0.0)

79 (13.1)

BMI (kg/m2) (Mean ± SD)

25.36 ± 5.94

21.06 ± 1.46

24.00 ± 5.37

Blood Pressure

(n = 412)

(n = 190 )

(n = 602)

Normal

396 (96.1)

188 (98.9)

584 (97.0)

Abnormal

16 (3.9)

2 (1.1)

18 (3.0)

Systemic Examination

(n = 397)

(n = 182)

(n = 579)

Normal

391 (98.5)

180 (98.9)

571 (98.6)

Abnormal

6 (1.5)

2 (1.1)

8 (1.4)

Haemoglobin

(n = 355)

(n = 166)

(n = 521)

Normal

304 (85.6)

164 (98.8)

468 (89.8)

Abnormal

51 (14.4)

2 (1.2)

53 (10.2)

Discussion
Women from both the outpatient unit as
well as the maternal child health unit in
the health clinics were eligible for the prepregnancy screening. This was in keeping with
recommendations from several papers that
primary care providers take advantage of every
health encounter to provide preconception
care and risk reduction before and between
conceptions—the time when it really can
make a difference.8,9
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factor.10 However, one needs to keep in mind
that there is selection bias in this review in
regard to patient recruitment. Some of these
women were recruited having known that
they already have pre-existing risk factors. This
could have contributed to the high prevalence
of risk factors seen.

In this review, the majority of the women with
risk factors were Malays. This probably reflects
the demographic patient attendance of the
clinics involved. As expected, most of them
were in the reproductive age group of 18–35
years old and were parous. Almost all were
educated with half of them attaining tertiary
level education.

Women of child bearing age suffer from
a variety of chronic conditions that could
potentially contribute to the adverse
pregnancy outcomes. From this review, 11.6%
of the women screened had significant medical
history, 8.7% had surgical history, 9.3% had
obstetric history and 4.1% had gynaecologic
history, which may affect the outcome of their
future pregnancy. Women who were informed
about these risks during pre-conception
counselling had an opportunity to optimise
their medical condition or take preventive
measures before conceiving.6,10

The prevalence of women with at least one
risk factor was found to be 68.8%. This high
percentage correlates with another study
that found 98% of all couples in a general
population sample, has at least one risk

A total of 3% women screened were found
to engage in unhealthy lifestyle habits like
smoking, alcohol and substance abuse. The
American College of Obstetricians and
Gynaecologists recommend that all health
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encounters during a woman’s reproductive
years, particularly those that are a part of
preconception care, should include counselling
on appropriate health behaviors to optimise
pregnancy outcomes and prevent maternal
mortality.1 Patients should be informed
that prenatal alcohol and drug abuse is a
preventable cause of birth defects including
mental retardation and neuro-developmental
defects and counselled pre-conceptionally
about these effects.11,12
Obesity is defined as having a body mass
index (BMI) of 30 kg/m2 or greater.13 The
findings of 35.1% overweight and obese
patients concur with another local study,
which found 39.7% of primigravida with
raised BMI.14–16 Raised BMI is associated with
significantly higher incidence of gestational
diabetes mellitus, postpartum haemorrhage,
gestational hypertension, impending eclampsia
and caesarean rate, bigger babies and wound
breakdown.14–16 Opportunity should be
provided for pre-conception counselling and
education about the possible complications.
Obese patients should be encouraged to
undertake a weight reduction program before
attempting pregnancy.17 During pregnancy,
weight reduction is not advisable but
counselling concerning appropriate weight
gain is advisable.18

Limitations

have screening done as their attendance to the
pre-pregnancy clinic was dependent on their
willingness to accept screening and further
referral. Some of the forms had illegible
writing making it hard to decipher and others
were incompletely filled up with missing
information.

Conclusion
This study found that more than half of the
women screened had at least one risk factor.
The time has come to move forward and make
pre-conception care an essential part of the
primary and preventive care by strengthening
our existing services and screening more
women. The recommended mechanisms
include the risk assessment (screening), health
promotion (education and counselling) and
intervention or referral. Primary care providers
should incorporate these strategies into their
practices to improve pre-conception health
and further improve pregnancy outcomes.
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Abstract
Aim: Work-related ocular injuries and illnesses were among the major causes of job absenteeism.
This study was conducted to determine if low vision rehabilitation was provided following
work-related ocular problems among industrial workers in a developing country. This was a
retrospective analysis of case records.
Method: Randomly selected records of all employees from the Social Security Organization
(SOCSO) Medical Board for 2004 who suffered from ocular injuries and illnesses were selected.
Rates of ocular injuries and illnesses according to age, gender, races, types of injuries, types of
industries, visual rehabilitation and types of medical interventions were tabulated and analysed.
Results: A total of 26 cases of ocular injuries and illnesses were identified where 46.2% suffered
from ocular injuries. The remaining 53.8% had ocular and/or systemic diseases. The 40–49-yearold age group suffered the greatest number of injuries (26.92%). Ocular perforating injuries
(66.67%) and ocular contusions (33.33%) were the most common types of ocular injury
among industrial workers in Kuala Lumpur. Most injuries occurred among workers in the
service industry (50%). Almost 60% of these injured workers did not receive any low vision
rehabilitation after medical intervention while 25% were given contact lenses or spectacles as
rehabilitation and remaining had surgery.
Conclusion: The low vision rehabilitation is still unexplored in the management of ocular
injuries and illnesses among industrial workers. Introducing low vision rehabilitation can benefit
both workers and employers as it provides care beyond spectacles or contact lens prescriptions.

Introduction
Work-related ocular injuries and illnesses can
cause job absenteeism.1,2 These ocular problems
can be avoided with proper management and
suitable preventive measures.3–6 However, when
ocular problems happen, the individual may
suffer from permanent visual impairment or even
blindness.7 As a result of these ocular problems,
the workers will be absent from work and have
an impact not only on the individual but also on
the industry, healthcare system and community
as a whole.6,8 The individual will be affected in
terms of being not able to perform effectively
because of the ocular injury. For the industry,
the productivity of the industry can be affected
while for the healthcare system more resources
have to be allocated such as rehabilitation to
injured worker. Large amounts of money have
been allocated to provide compensation to the
injured worker.4 Previous studies have shown
that medical, functional and socio-economic
aspects of eye injuries pose a large burden on
the patient and the country.4,9–11 There are many
ways to describe the severity of a worker’s vision
impairment. In Malaysia, we follow the World
Health Organization: International Statistical

Classification of Diseases and Related Health
Problems—ICD-10 where “Low vision” is defined
as visual acuity worse than 6/18 but equal to or
better than 3/60, with the best possible correction
being used or a visual field of 20° or less. While
“Blindness” is defined as a visual acuity that is
worse than 3/60, with the best possible correction
being used, or a visual field of 10° or less.12
Malaysia, as a developing country, relies on
industries for its economic growth. Hence,
getting the injured workers return to work as
early as possible is very important. Studies had
shown that the length of stay, type of injury,
level of education and intensive care unit
admission are predictors of absence duration
and return to work.13 A comprehensive
multidisciplinary approach of rehabilitation
had been shown to be effective in getting
the worker back on his feet. However, most
of these studies looked into non-visual
rehabilitation. Low vision is a collective term
for vision loss that cannot be reversed by
spectacles, medication or surgery. Through
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a low vision rehabilitation plan, the patients
learn to build compensatory visual skills,
develop new ways to perform daily living
activities, use low vision aids and adjust
psychologically to their new circumstances.
As such, low vision rehabilitation should be
offered to the workers after suffering ocular
injuries or illnesses. Low vision rehabilitation
was able to improve the quality of life by
improving the ability of the workers to see
and do work by using optical and nonoptical devices. The objective of this study
was to determine if low vision rehabilitation
was provided following work-related ocular
problems among industrial workers in a
developing country.

Methods
This was a retrospective analysis of case records
of ocular injuries and illnesses among the
industrial workers. Permission to conduct
this research was granted by the Medical
Division of SOCSO headquarters. A total
of 265 cases of ocular injuries, illnesses and
systemic diseases related to ocular disease
records were obtained from the SOCSO
records department, which were referred
to SOCSO board for permanent disability
assessment between January and December
2004. Out of these records, only 26 cases that
had completed their medical board review
for permanent disability assessment were
randomly selected. All personal identification

details of each worker record selected for this
study was kept confidential and anonymous.
The information extracted was demographic
data such as date of first consultation, age and
gender, cause of the ocular problem, location
of the ocular injury, level of vision and low
vision rehabilitation prescribed. The data
were analysed using SPSS version 19. This
research project was approved by the Universiti
Kebangsaan Malaysia (UKM) Human Subject
Ethics Committee and followed the tenets of
the Declaration of Helsinki.

Results
Twenty-six cases of industrial workers had
ocular injuries or illnesses. The mean age of
the industrial workers was 44.8±10.3 years
(ranging from 20 to 59 years). The workrelated ocular problems were classified as
ocular injuries, ocular diseases or systemic
diseases (related to ocular diseases) and were
46.2%, 34.6% and 19.2%, respectively (Table
1). Most of the workers did not report wearing
any protective devices at the time of injury.
The highest percentage (26.9%) of ocular
injuries was found in the 40–49-year-old age
group, followed by the 20–29-year-old age
group (15.4%) and no injuries were found
in the 50–59-year-old age group. However,
50–59-year-old age group had the highest
percentage of ocular diseases (26.9%) and
40–49-year-old age group had the highest
percentage of systemic diseases (11.5%).

Table 1. Classification of ocular injuries, ocular illnesses and systemic diseases among industrial
workers according to age
Category
Ocular injuries (n = 12, 46.2%)

Ocular diseases (n = 9, 34.6%)

Systemic diseases (related to ocular
diseases) (n = 5, 19.2%)
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Age (years)

No.

Percentage (%)

20–29

4

15.4

30–39

1

3.9

40–49

7

26.9

50–59

–

–

20–29

–

–

30–39

–

–

40–49

2

7.7

50–59

7

26.9

20–29

–

–

30–39

2

7.7

40–49

3

11.5

50–59

–

–
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The analysis also showed that the majority of
work-related ocular injuries or ocular illnesses
was found in male workers [23 cases (88.5%)]
compared to female workers [3 cases (11.5%)].
Indians (23%) were noted to have the lowest
percentage of ocular injuries compared to Malays
(38.5%) and Chinese (38.5%) workers (Figure 1).
50

Ocular Injury (%)

40

38.5%

Table 2. Anatomical sites involved in the ocular
injuries among industrial workers

38.5%

30

Anatomical sites
involved in ocular
injuries

23.0%

20

No.
(n = 12)

Percentage
(%)

1

8.3

Orbit

10
0

injuries while 33.3% involved contusion injuries.
When the work-related ocular injury or accident
happened on the eye, it can involve either a single
anatomical site/structure or multiple anatomical
sites/structures. In this study, it was found that
50% of the workers had multiple anatomical site/
structure injuries. Other single anatomical site/
structure injuries involved the orbit, choroids and
eyelids (Table 2).

Chinese

Malay

Indian

Figure 1. Ocular injuries among industrial
workers according to ethnicity
The ocular injuries can be divided either into
contusion or perforating injuries. From the
analysis, it was found that all the ocular injuries
(n =12) occurred among male workers. A total of
66.7% of the ocular injuries involved perforating

Choroids

1

8.3

Eye lids

2

16.8

Cornea

2

16.8

Multiple injuries

6

50.0

All the workers were recorded having received
medical and surgical treatment as reported by
the treating physician after the work-related
ocular injuries or accidents. However, almost
40% of the workers were not provided any
form of low vision rehabilitation. Table 3
describes the treatment and rehabilitation
provided to the workers according to the type
of ocular injuries and disorders sustained at
work.

Table 3. Medical treatment and vision rehabilitation received by the industrial workers according to the
type of ocular injures and disorders sustained at work
Contusion
injury

Perforating
injury

(%)

Ocular illness

(%)

Total

(%)

(%)

Medical treatment
Surgery

–

–

2

7.7

1

3.8

3

11.5

Medication

–

–

–

–

2

7.7

2

7.7

Follow-up treatment

–

–

–

–

7

26.9

7

26.9

Spectacles/contact lenses

1

3.8

2

7.7

–

–

3

11.5

Low vision aids

–

–

–

–

1

3.8

1

3.8

No rehabilitation

3

11.5

4

15.4

3

11.5

10

38.6

Vision rehabilitation
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Figure 2 describes the types of industries where work-related ocular injuries occurred among the
SOCSO workers in 2004. These industries were the services and construction industries (50%),
manufacturing industries (25%), financial and insurance industries (16.7%) and commercial
industries (8.3%).
Services and
Constructions

50.0%

Manufacturing

25.0%

n=12

16.7%

Financial and Insurance

Trading

8.3%
0

2

4

6

8

Number of Casess
Figure 2. Types of ocular injuries according to industries

Discussion
Out of 26 cases reviewed, 46.2% of the cases
involved ocular injuries and the gender of all
cases was male. It was due to the relatively
higher tendency for risk-taking behaviour.
Apart from that, there is a significant male
predominance in the industrial sector.5 Other
studies have also noted that most of the workrelated ocular injuries were reported among
male workers5,6 with percentages ranging
from 70% to 87% of all ocular injuries. The
risk of male workers sustaining ocular injuries
was as much as 3.0–5.3 times than that of
female workers.6,13 Recent studies have also
found that male workers were more prone to
ocular injuries.14,15 The current study reported
that 100% of the injured were male workers.
However, due to selection of small number
of case records, more data is needed to look
at the risk of male workers sustaining ocular
injuries compared to female workers. The type
of industries found at SOCSO headquarters
is not representative of industrial distribution
in Malaysia and therefore not representative
of the situation nationally. A more
comprehensive study is required in the future
for better planning in the management of
ocular injuries and illnesses among industrial
workers. The mean age of the injured workers
in this study was 44.8±10.3 years. However,
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most of the studies reported that the mean
age of the ocular injured workers was about
30 years.14 This was probably due to the small
sample size in the study. The 40–49-year-old
age group suffered the greatest number of
injuries (26.9%), followed by 20–29-year-old
age group (15.4%) and the 30–39-year-old age
group (3.9%). Since majority of the injured
workers were young healthy males, who still
have a long professional, social and family life
ahead of them, it is important to determine
and consider the management of visual
impairment in order to mitigate the effect of
permanent disability on their quality of life.
Ethnic variation in eye injuries has been
well documented.6,16–19 In our study, Malays
(38.5%) and Chinese (38.5%) showed the
highest percentage of work-related eye injuries
followed by the Indians (23%). This was
in contrast with the findings of Wong and
Tielsch20 where Indian workers had twice the
risk of ocular injuries when compared to either
Chinese or Malays. However, a study by Woo
and Sundar6 in Singapore found that 47.4% of
the subjects were Chinese, followed by Indians
and Malays. Hence, it can be suggested that
there may be demographic-specific differences
in exposure to high risk injury settings among
the industrial workers registered with SOCSO
headquarters.
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This study also showed that work-related
ocular injuries, that is, perforating injury
and contusion were the most common types
of ocular injuries suffered by the industrial
workers registered with SOCSO headquarters.
Past studies have shown that most eye injuries
happened at work place.5,14,15,21 The anatomical
site/structure of the ocular injury among these
workers was noted as multiple anatomical site/
structure injuries (50%) followed by corneal
injury (16.7%) and injuries of the eyelid,
orbit, choroids and epiretinal membrane,
each involving 8.3% of the workers. However,
Woo and Sundar6 in their study found that
the most common anatomical site of injury
was the cornea (33.1%, n = 81), followed
by the eyelids (13.1%, n = 32). Multiple
anatomical site/structure injuries were not
reported by them. Thevi et al.15 in a study on
ocular trauma injuries reported that corneal
laceration (61.5% n = 32) was the most
common cause of ocular injuries. In an earlier
study by Ligette et al.22, it was found that
contusion was the most common cause of
ocular injury.
In this study, we found that most of these
injuries occurred among workers in the
service and construction industry (50%)
such as building, repair and maintenance
work, followed by the manufacturing
industry (25%), financial and insurance
industry (16.67%) and the trading industry
(8.33%). Most of the workers did not
use any eye protection when the accident
occurred. A previous study by Baker et al.23
in a population-based survey of severe workrelated ocular injury, conducted using hospital
discharge data, reported that the annual
incidence of severe work-related ocular injury
was 1.76 per 100,000 employed persons when
ocular trauma was the principal diagnosis.
Another study reported that in a hospitalbased study of 3184 patients, 48% of the
ocular injuries were work-related, out of which
62% could be attributed to the construction
industries.19 In another study, Schein et al.24
also found that 66% of all patients injured at
work were provided with protective eyewear.
Only 10% of patients reported that they had
been wearing protective eyewear at the time of
injury, though none were severely injured. Past
studies also showed that the majority of workrelated ocular injuries occurred among workers
in the services and construction industry.
Workers were supplied with eye protection but
it was found that the majority did not use the
devices when the accident occurred.6,14,15 The
common sources of eye trauma include the use
of high-powered tools (30.8%), motor vehicle
accident (23.1%) and domestic accidents
(17.7%). Only six patients (2.5%) reported

having used eye protective device at time of
their work-related injuries. These findings
suggested that workers must not only be issued
with proper eye protection when carrying
out potentially hazardous tasks but also made
to use them while performing their job.
While the devices may not prevent an injury
from occurring, these devices would reduce
the severity of injuries resulting from the
accidents. Despite the continuing occurrence
of work-related eye injuries locally, there are an
increasing number of studies among western
populations showing that work-related injuries
are becoming less common and significant21,24
because of better education in the workplace
and effective preventive strategies reinforced by
legislation.
This study showed that all the workers
registered with SOCSO headquarters in
2004 received medical treatment when the
work-related ocular injuries or ocular diseases
occurred. However, only 46.1% of the workers
received further medical treatment such as
surgery, medication and follow-up. A total
of 11.5% of the injured workers were given
contact lens and/or spectacles as rehabilitation
and the remaining 3.8% of injured workers
were prescribed low vision aids (magnifier).
However, almost 40% of these workers did
not receive any form of visual rehabilitation
(Table 3). The impact of ocular injuries extends
beyond the afflicted individual to a societal level
comprising the loss of productivity and added
costs to the healthcare system. Furthermore, the
realisation of the trauma a patient bears has an
immense effect on his personal life; not only the
quality of life of patient but also his/her family
and friends’, is also affected. It is perhaps a
worthy reminder that the serious consequences
of the eye injuries, such as visual impairment
and physical disfiguration, can also alienate
the patient by imposing a barrier to social
interaction, both physically and psychologically.
These repercussions have particularly serious
consequences among young people. Hence, low
vision rehabilitation can be offered to reduce
the visual disability.
Low vision rehabilitation would involve
training the visually impaired (low vision
and blind) patient to mobilise safely in their
daily environment. The training also involves
adapting to the use of visual low vision
devices, such as special lenses for reading,
Fresnel prisms etc., not only to read but to
perform other visual tasks, which are work
related. Low vision rehabilitation also involves
assessment industrial retraining in jobs that
matches the visual dysfunction. Proper
advices are provided to each patient regarding
their ability to do work with the use of low
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vision devices. Low vision rehabilitation can
maximise the residual vision using optical and
non-optical devices, environmental changes,
additive technologies etc. Optical devices such
as magnifiers, telescopes have been shown
to be able to assist patients with reading and
looking at distance respectively. Additive
technologies such as CCTV, computers with
voice synthesiser and screen enlargement
effect will be able to assist the workers with
their activities of daily life. Contact lenses
and tinted sunglasses with different tone of
darkness or filters can be used as alternative
to reduce the visual impairment and glare
problems respectively. Iris printed contact
lenses can be used to reduce the physical
disfiguration of injured eyes so that the
eyes will look normal. Modification of
environment can be suggested so that the
worker can continue with their daily routine.
Non-visual
rehabilitation
‘return
to
work’ programmes such as the back pain
management programme has demonstrated
that rehabilitation can benefit injured
workers and the number of days absent
from work can be reduced. Hence, it is also
important to introduce vision rehabilitation
as part of ‘return to work’ programme. The
rehabilitation undergone by all the injured
workers in this study was rather limited and
in certain cases earlier low vision intervention
or rehabilitation could have been useful to
reduce the magnitude of visual loss or to allow
the worker to continue to be employed in
suitable occupations. Most of these workers
were not referred for vision rehabilitation
post injury and by the time they presented
at the medical board, their ocular disabilities
had matured and become permanent. With
the availability of low vision services in
Malaysia, these injured workers should be
assessed for visual rehabilitation while they
are undergoing medical management of their

ocular injury and a suitable rehabilitation plan
be implemented with the involvement of all
members of the visual care team.

Conclusion
From this study, we can conclude that visual
disabilities were identified among industrial
workers suffering from ocular injury or illness.
The findings also showed that perforating and
contusion injuries were the most common
type of ocular injury seen in industrial workers
studied. The low vision rehabilitation is still
unexplored in the management of ocular
injury and illness among industrial workers.
Introducing low vision rehabilitation can
benefit both workers and employers as low
vision rehabilitation provides care beyond
spectacles or contact lens prescriptions. There
is a need for greater collaboration between
healthcare professionals such as occupational
health doctors, ophthalmologists, optometrists
and occupational therapists to ensure that
injured industrial workers are managed not
just to heal the injury but also for them to
return to gainful employment and to remain as
an active member of society.
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Abstract
Tuberculosis (TB) in Malaysia is rising due to multiple factors and issues related to its management
are addressed in the updated evidence-based clinical practice guidelines. Screening for active TB
should be considered in high risk groups. Light emitting diode-based fluorescence microscopy and
nucleic acid amplification tests are recommended investigations. Health education and standardised
6-month daily antituberculosis (antiTB) regimen are among important elements for successful
treatment. Latent TB infection screening should only be performed on high risk individuals.
AntiTB regimen offered to HIV-positive adults should be the same as for HIV-negative adults and
timing to initiate highly active antiretroviral therapy in patients with TB is based on CD4 count.
All patients on antiTB treatment should be monitored to assess their response to treatment and to
identify problems associated with it.

Introduction
The number of tuberculosis (TB) cases in
Malaysia is continuously rising unabated,
leading to high morbidity and mortality
rates. This problem has been compounded by
the human immunodeficiency virus (HIV)
pandemic, complacency, negligence towards
the disease and international travel. Although
the incidence of multidrug-resistant TB
(MDR-TB) is still under control, extensively
drug-resistant TB has been detected.
Delayed presentation, inaccurate diagnosis,
inappropriate empirical treatment, high
treatment default rates in some settings, newer
diagnostic tools and latent TB are just some
of the issues in the management of TB in the
local context. The management of TB needs to
be standardised to improve patient outcomes,
assist monitoring and evaluation efforts and to
prevent the emergence of MDR-TB.
Locally, the number of new TB cases has
increased from 15,000 per annum in 2005 to
19,251 per annum in 2011. While pulmonary
TB (PTB) is the most common form of TB,
extrapulmonary TB (EPTB) still poses a
threat. The majority of patients are in the
21–60 years age group (69.5%) with a male
predominance of 65%. Foreigners accounted
for 13.9% of cases. The smear positive rate
among new patients suffering from PTB is
72%.
Patients with active PTB typically present with
a history of chest symptoms and nonspecific
constitutional symptoms. Those presenting
with unexplained cough lasting more than
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2 weeks with or without constitutional
symptoms should be investigated for PTB.
Typical symptoms may be absent in the
immunocompromised or elderly patients.
Symptoms and signs due to EPTB vary
according to the organs involved and may be
nonspecific.

Screening
Early detection and treatment of active PTB
prevent its spread and improve outcomes.
Active screening is therefore an important
strategy in controlling TB. Those high risk
groups that should be considered to be
screened for active TB are:
a. Close TB contacts (both household and
non-household contacts)
b. Immunocompromised patients such as
those suffering from diabetes mellitus and
HIV infection
c. Substance abusers and cigarette smokers
d. People
living
in
overcrowded
conditions such as incarceration and
institutionalisation
In addition, HIV screening should be offered
to all patients with TB.

Investigations
The diagnosis of TB is confirmed by isolating
Mycobacterium tuberculosis from clinical
samples. In situations where clinical samples
are difficult to obtain and in EPTB, certain
procedures such as sputum induction, gastric
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lavage, bronchoscopy and tissue biopsy should
be performed to establish the diagnosis.
All patients suspected of having PTB should
submit at least two sputum specimens for
microscopic examination in a quality-assured
laboratory. If possible, at least one specimen
should be obtained early in the morning, as
sputum collected at this time has the highest
yield. Light emitting diode-based fluorescence
microscopy should be used as the preferred
method over the conventional Ziehl–Neelsen
light microscopy in diagnosing PTB in both
high and low volume laboratories.
Nucleic acid amplification tests (molecular
methods endorsed by World Health
Organization) can be performed for detection
of Mycobacterium tuberculosis in clinical
specimens. Currently available commercial
serological assay should not be used to
diagnose TB. In EPTB, the usage of adenosine
deaminase in pleural TB and TB meningitis
may aid diagnosis.
The radiologic features of TB may mimic those
of many other diseases; thus, a high degree of
clinical suspicion is required when interpreting
the imaging manifestations. Chest radiography
should be used as the primary imaging
modality to aid diagnosis and management of
PTB and EPTB. Computerised tomography
maybe considered in cases of normal chest
radiography but with high clinical suspicion or
in the management of PTB complications.

Treatment of PTB in adults
The aims of TB treatment are to cure the
disease and to reduce its transmission. In
general, individuals with pulmonary and
laryngeal TB are infectious, whereas those
with EPTB are regarded as non-infectious.
The infectiousness increases when the sputum
smear is positive or multiple pulmonary
cavities are seen on the chest radiograph.
The chances of infection also increase in
immunocompromised individuals and if the
contact has been in a close proximity and
spent a longer time together with the index
case.
Health education must be provided to patients
and family members/carers at the time of
starting the treatment.
The

information

should

include:

a. Nature of the disease
b. Necessity of strict adherence to the
prolonged treatment

c. Risks of defaulting treatment
d. Side effects of medications
e. Risks of transmission and need for
respiratory hygiene as well as cough/sneeze
etiquette
A standardised TB treatment regimen is of
utmost importance in controlling PTB (refer
to Table 1). Presently, a 6-month regimen
consisting of 2 months of daily (intensive
regimen) EHRZ (2EHRZ) followed by 4
months of daily (maintenance regimen) HR
(4HR) is the recommended and preferred
treatment for patients with newly diagnosed
PTB. The regimen should contain 6 months of
rifampicin, which should be rounded to higher
recommended dose if tolerated. If ethambutol
is contraindicated, streptomycin can be
substituted.
Table 1. Dosages of first-line antituberculosis
(AntiTB) drugs
Drug

Isoniazid (H)

Recommended daily dose
Dose (range)
(mg/kg body
weight)

Maximum
(mg)

5 (4–6)

300

Rifampicin (R)

10 (8–12)

600

Pyrazinamide (Z)

25 (20–30)

2000

Ethambutol (E)

15 (15–20)

1600

Streptomycin (S)

15 (12–18)

1000

Pyridoxine 10–50 mg daily needs to be added if
isoniazid is prescribed.

In previously treated TB patients including
those treated as new cases who have taken
treatment for more than 1 month and are
currently smear- or culture-positive again
(i.e. failure, relapse or return after default),
physicians with experience in TB management
should be consulted for retreatment of TB.
Fixed-dose
combinations
(FDC)
are
preferred to separate-drug combination for
the treatment of TB to help patients adhere
to treatment. This is done by incorporating
two or more drugs in a single tablet. In
patients who develop toxicity, intolerance or
contraindication to specific drug component,
FDCs can be substituted with separate-drug
regimens.
Direct observed therapy, short course (DOTS)
combines drug treatment with political
commitment, sputum smear microscopy
for diagnosis and directly observed therapy
(DOT) to ensure adherence and good
management practice. When possible, DOT,
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either by healthcare worker or family member,
should be adopted to improve compliance in
TB management. It should be patient-centred
and incorporate negotiations, considering
patient’s characteristics and preferences.
Prompt reminders should be sent to TB
patients who default treatment. Failing that,
home visit by healthcare workers should be
carried out.
All EPTB cases should be treated with antiTB
for a minimum of 6 months except for bone
(including spine) and joint tuberculosis,
which require 6–9 months, and tuberculous
meningitis, which require 9–12 months.
Streptomycin should be used instead of
ethambutol in adult TB meningitis.

Latent TB infection
Latent TB infection (LTBI) is defined as an
infection with Mycobacterium tuberculosis
complex, where the bacteria may be alive but
in the state of dormancy and not currently
causing any active diseases/symptoms. The
lifetime risk of developing TB reactivation
among those with LTBI is about 5–10%.
This reactivation tends to occur within
the first 2 years after exposure. However,
the risk of reactivation is much higher in
immunocompromised individuals.
LTBI should be diagnosed based on the
absence of symptoms, normal/static chest
X-ray findings and positive tuberculin skin
test (TST)/interferon-gamma release assays
(IGRA). However, the interpretation of the
TST result is compounded by the crossreactivity of the reagent (tuberculin) with
BCG and nontuberculous mycobacteria,
giving rise to false positive results. TST of
≥10 mm should be considered as a positive
test for LTBI for most individuals investigated
in this country except for categories listed in
Table 2.
Table 2. Positive TST for LTBI
Positive TST reaction
(measurement)

Type of individual

TST reaction of ≥5 mm

HIV-infected persons

LTBI screening should only be performed
on high risk individuals. If LTBI testing
is inconclusive, the patient should be
referred to a specialist with experience in TB
management. Patients with LTBI may be
offered treatment.

TB–HIV co-infection
TB and HIV infections have a bidirectional
interaction, resulting in an accelerated
development of both diseases. HIV infection
accelerates the development of TB from
infection to advanced disease. In turn, TB
depletes the CD4 T-lymphocyte count and
intensifies the immunodepressant effect of
HIV.
At least one-third of HIV-positive persons
worldwide are infected with Mycobacterium
tuberculosis and 8–10% of them develop
clinical disease every year. For the past 3 years,
the local registry showed that HIV–TB coinfections in Malaysia have stabilised. PTB
is still the major type of presenting disease in
HIV–TB co-infections. TB rates are higher in
individuals who are highly active antiretroviral
therapy (HAART)-naïve compared to those
who are on HAART. Risk of mortality is 2.6
times higher in HIV-positive patients who
develop TB compared to those who do not. In
view of these, active TB should be ruled out in
all HIV-positive patients. In all HIV-positive
patients suspected of PTB, sputum TB culture
should be done regardless of smear AFB status.
AntiTB regimen offered to HIV-positive
adults should be the same as for HIV-negative
adults. Daily treatment should be offered
in the maintenance phase. The minimum
duration of antiTB treatment to be considered
in HIV-infected adults is 6 months for PTB.
Co-administration of rifampicin and protease
inhibitors should not be used in HIV–TB coinfections. Isoniazid prophylaxis therapy for 6
months should be offered to all HIV patients
with LTBI after ruling out active TB. In terms
of timing to initiate HAART in patients with
TB and HIV:
•

If CD4 <50 cells/µL, initiate HAART
2 weeks after starting intensive phase of
antiTB treatment.

•

If CD4 >50 cells/µL, defer initiating
HAART until completion of intensive
phase of antiTB treatment.

•

If CD4 >350 cells/µL, complete antiTB
treatment and consider HAART if CD4
drops below 350 cells/µL.

Organ transplant
recipients
Persons who are
immunosuppressed for
other reasons
TST reaction of ≥15 mm Individuals from
countries with low
incidence of TB
TST reaction of ≥10 mm All other individuals
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Immune
reconstitution
inflammatory
syndrome (IRIS) should be suspected if
there is paradoxical worsening of symptoms
especially in patients with CD4 <50 cells/µL,
anaemia or EPTB, who have recently started
on HAART. Co-trimoxazole prophylaxis
should be given to patients with TB-HIV coinfection.

If smear AFB remains positive at 2 months, refer to
specialists with experience in TB management, and
repeat sputum AFB and sputum MTB C&S at 3
months.

Follow-up

Prevention

All patients on antiTB treatment should be
monitored to assess their response to treatment
and to identify problems associated with it.
All patients should be aware of symptoms
indicative of PTB and adverse drug reactions.
At each clinic visit, patients taking ethambutol
should be questioned regarding possible
visual disturbances. Patients should be wellinformed on symptoms of TB recurrence. The
following table provides recommendations on
investigations during PTB treatment (Table 3).

All TB cases must be notified by written
notification within a week after diagnosis
made using the standard notification forms.
Failure to comply is liable to be compounded
under the Prevention and Control of
Infectious Disease Act 1988 (Act 342). All
healthcare facilities should have administrative,
engineering and personal protective measures
in place to reduce tuberculosis occupational
risk of healthcare workers.

Table 3. The recommended 6-month daily
treatment of PTB
Visit
duration

Regimen

Investigations

0 month

EHRZ/SHRZ

FBC, RBS, RP,
LFT, HIV, Sputum
AFB direct smear,
Sputum MTB
C&S, CXR

2–4 weeks

EHRZ/SHRZ

LFT

2 months

HR

LFT if necessary,
CXR, Sputum
AFB direct smeara,
Sputum MTB
C&S if smear
remains positive

4 months

6 months

HR

Completion
of 6 months
treatment

Sputum AFB
direct smear and
CXR only if there
is no clinical
improvement
Sputum AFB
direct smear, CXR

S, streptomycin; RBS, random blood sugar; E,
ethambutol; FBC, full blood count; AFB, acid fast
bacilli; H, isoniazid; RP, renal profile; MTB C&S,
Mycobacterium tuberculosis culture and sensitivity;
R, rifampicin; LFT, liver function test; CXR, chest
X-ray; Z, pyrazinamide; HIV, HIV screening test.
Patients with initial negative sputum smear should
repeat sputum smear after 2 months of antiTB
treatment. If still negative, no further sputum
sample is required.

MDR-TB is defined as Mycobacterium tuberculosis
infection resistant to both isoniazid and rifampicin
with or without resistance to other drugs.

Referral criteria
The following conditions should be referred to
specialists with experience in TB management:
•

Unsure of TB diagnosis

•

Retreatment of TB

•

Adverse events following antiTB drugs

•

Multidrug-resistant and extremely drugresistant TB

•

EPTB except for tuberculous
lymphadenitis

•

Renal and/or liver impairment with TB

•

HIV-TB co-infection

•

Smear negative TB

•

Smear positive after 2 months of
treatment

•

All children diagnosed with TB

•

Maternal TB

•

Complex TB cases requiring surgical
intervention

Details of the evidence supporting these recommendations
can be found in the CPG on Management of Tuberculosis
(3rd Edition), available on the following websites:
Ministry of Health Malaysia: http://www.moh.gov.my
and Academy of Medicine: http://www.acadmed.org.my.
Corresponding organisation: CPG Secretariat, Health
Technology Assessment Section, Medical Development
Division, Ministry of Health Malaysia and contactable at
htamalaysia@moh.gov.my.
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Abstract
Managing chronic cough is diagnostically challenging especially in primary care. This case report
highlights the difficulties experienced in approaching a case of chronic cough from a primary care
perspective. The discussion also involves the clinical significance and treatment dilemma of M.
fortuitum chelonae complex that was isolated from the sputum cultures of an elderly woman who
presented with chronic cough for more than a year.

Introduction
Chronic cough, defined as cough lasting
for more than 8 weeks, is one of the most
common presenting complaints in primary
care.1,2 The impact of this malady on patients
is diverse, ranging from trivial inconveniences
to significantly impairing the sufferers’
wellbeing. In western countries, the pathologic
triad,
asthma,
gastroesophageal
reflux
disease (GERD), and upper airway cough
syndrome (UACS), are prevalent. However,
in Asian countries, virulent infections such as
pulmonary tuberculosis (PTB) should be the
main concern, especially among people who
are immune-compromised, elderly, have close
contact with other PTB patients and living
in overcrowded settlement.2,3 According to
the Malaysian TB clinical practice guideline,
anyone with cough for more than 2 weeks
should be assessed for PTB.4
Apart
from
PTB,
nontuberculous
mycobacteria (NTM) such as Mycobacterium
avium complex (MAC), M. kansaii, and M.
fortuitum affecting the lungs may present as
chronic cough.5 The aim of this case report is
to highlight the management dilemma after
isolating NTM from the sputum cultures of an
elderly woman investigated for chronic cough.

Case Summary
An 82-year-old Chinese lady, a nursing home
resident, came to a primary care clinic for her
follow-up appointment. She had multiple
underlying co-morbidities including type 2
diabetes mellitus, hypertension, ischaemic
heart disease, complete heart block and
heart failure with preserved ejection fraction
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(HFPEF). During this visit, the patient
complained of persistent mild cough with
whitish sputum for the past 1 year. There were
no diurnal variations or triggering factors.
She denied having fever, night sweats, loss of
appetite, haemoptysis and symptoms of UACS
and GERD. There was no history of contacts
with TB patients. She had never smoked
before.
Previously, she had her angiotensin-converting
enzyme inhibitor (ACE-I) for her hypertension
substituted with an angiotensin receptor blocker
(ARB). She also had 1-month trial of proton
pump inhibitors. Despite these interventions,
her cough persisted.
Clinically, she was not in respiratory distress.
She had no pallor or lymphadenopathy. Her
body mass index was 25 kg/m2. Her blood
pressure was 122/66 mm–Hg and pulse rate
was 68 beats/min. A BCG scar was present
on her left deltoid. Apart from bilateral mild
pedal oedema, examinations of other systems
were unremarkable.
Investigations showed an ESR of 63 mm/h,
WBC count 7.4 × 109/L, lymphocytes
31.7%, monocytes 4.3%, granulocytes 64%,
haemoglobin 13.3 g/dL and platelet count 285
× 109/L. Chest radiograph showed evidence
of cardiomegaly with a pace maker in-situ.
Other abnormalities were noted (Figure 1).
Tests for TB were carried out during her
subsequent visits. However, all the three
samples for direct sputum acid-fast bacilli
(AFB) were negative.

CASE REPORT
tuberculosis treatment at that stage. The
patient was put on close monitoring and was
advised to return for the consultation if she
develops new symptoms.

Discussion

Figure 1. Chest radiograph of the patient
After 4 weeks, the culture grew atypical
mycobacterium belonging to Runyon
group IV (M. fortuitum chelonae complex).
Subsequently, two more sputum samples were
sent for culture and one of the cultures grew
the same organism. A respiratory physician
was consulted. He advised conservative
treatment and not to commence anti-

Managing chronic cough in primary care begins
with diagnosing the common causes, which
allows the initiation of an effective treatment.
(Figure 2). This also entails excluding significant
diseases such as malignancy, lymphoma,
PTB, bronchiectasis and sarcoidosis.1,6 In
the absence of clinical red flags such as fever,
respiratory distress, significant weight loss and
hemoptysis, the pathologic triad is high on the
diagnostic list.1–3,6 However, ACE-I induced
cough should be suspected among users and
its discontinuation is the initial consideration
in chronic cough management.1,3,6 The cough
usually resolves after withdrawal within 1–4
weeks, but can be delayed up to 3 months.1 If
the cough persists, other causes of cough should
be investigated.1,3,6 It is important to note in
the Malaysian setting, exclusion of PTB must
be pursued (Figure 2).4

Cough >2 weeks

History, Examination &
Chest X-Ray

Presence of Red Flag Features:
Haemoptysis
Constitutional symptoms (e.g. fever, significant loss of weight, night sweats)
Immunocompromised or elderly patients
Chest X-ray findings suggestive of PTB

•
•
•
•

Yes

No
Consider:
Infective causes

Consider:
PTB or Malignancy
Yes
TB workup
Yes
Treat

Consider:
Pneumonia or
Bronchitis

Confirmed PTB
No
Refer to chest
physician urgently

Evaluate and
treat
If unresolved,
re-evaluate for
other causes

GERD: Gastroesophageal reflux
UACS: Upper airway cough syndrome
COPD: Chronic obstructive pulmonary disease
BHR: Bronchial hyper-responsiveness
**Re-evaluate for the presence of red flag features at every review

No
Yes

Use ACE-I

Stop and
substitute to
ARB if indicated

Evaluate after 1
month

If unresolved,
re-evaluate for
other causes
Refer to chest
physician

No
Consider:
Asthma
GERD
UACS
COPD
BHR
Heart failure
Evaluate and
treat
If symptoms
unresolved or
diagnosis is
uncertain

Figure 2. Approach to cough persisting for more than 2 weeks at the Primary Care Clinic, Universiti Kebangsaan
Malaysia Medical Centre (UKMMC)
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Although ARB could cause cough, the
incidence is low and comparable to
hydrochlorothiazide.7 As this patient was
taking aspirin which is a risk factor for
GERD,8 a trial of proton-pump inhibitor was
commenced (‘test of treatment’ approach).6
Persistence of cough after the trial likely
suggests other etiologies.
Isolation of M. fortuitum in two of the three
sputum cultures suggested that this could
possibility be the cause of the patient’s
problem, although M. fortuitum pulmonary
infection is uncommon.5 It is more likely to
cause cutaneous, soft tissue and disseminated
infections.5,9 Nevertheless, lung infections
due to M. fortuitum have been reported
in some studies causing pneumonia, lung
abscess and empyema.10 In Malaysia, M.
fortuitum infection is not that uncommon.
In a study, 26% of the sputum cultures grew
M. fortuitum.11 The prevalence had remained
unchanged even after 2 decades.12 However,
the clinical significance of M. fortuitum
infection was questioned by these studies as it
is widely found in the environment.
Park, et al. (2008) reviewed 182 patients
with positive respiratory specimen culture
for M. fortuitum.13 Only 14.2% had at least
two positive cultures and most of these
patients had significant chest radiographic
abnormalities.13 About one-third of them did
not receive antibiotics because the isolation of
M. fortuitum was considered insignificant.13
This study supported the decision to follow
a conservative approach in our patient
whose chest radiograph did not reveal lung
abnormalities.
The decision to treat still depends on the
significant M. fortuitum growth, other positive
investigation findings such as chest imaging
and the patient’s clinical signs and symptoms.
According to the American Thoracic Society/
Infectious Disease Society of America (ATS/

IDSA), NTM lung disease can be diagnosed
if M. fortutium is isolated in two out of
three sputum cultures, accompanying with
pulmonary symptoms and abnormalities in the
chest radiograph or high resolution computed
tomography scan of thorax, together with
appropriate exclusion of other diagnoses.5
Isolation of M. fortuitum in respiratory
specimen is considered clinically significant
if these criteria are met or when it occurs in
immunocompromised patients where treatment
is warranted as the infection can cause severe
complication such as disseminated disease.14
Various antibiotics, including macrolides,
quinolones and doxycycline, can be used under
expert guidance.5

Conclusion
Managing chronic cough in primary care
should be approached systematically as
aetiology is diverse. A holistic approach is
crucial so as not to miss any significant cause.
If M. fortuitum has been isolated from sputum
specimens, treatment decision should be based
on clinical symptoms and signs supported by
significant investigation results. Referral to an
experienced respiratory physician is required
when management is in a doubt.
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Full thickness macular hole is an eye disease, which can cause permanent visual impairment.
Current advancement in vitreoretinal surgery has high success rates in repairing them, leading
to a significant visual improvement, especially if patient presents early. In this article, three cases
of idiopathic full thickness macular hole with different visual outcomes have been presented. All
cases were referred by the primary care practitioners and had undergone macular hole surgery with
the same vitreoretinal surgeon. The visual outcome was best in the patient who had the earliest
presentation and referral. Early detection and referral of these patients is vital so that early surgical
intervention can be carried out to improve their vision.
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Introduction
Full thickness macular hole (FTMH) is
a common maculopathy, which causes
debilitating central vision loss and impairment
of the quality of life of patients. It is usually
idiopathic, but may be associated with trauma,
high myopia and solar retinopathy. Prevalence
of macular hole is 0.09%1 with 7.8 persons
per 100,000 populations per year.2 It usually
occurs in the 6th decades of life.3 Patients may
initially seek advice from local primary care
physician with symptoms of central scotoma,
distorted images and reduced vision. Scott et
al.4 reported that patients presenting macular
hole symptoms between 12 and 36 months
had a reasonable chance of both anatomical
and functional success from surgery. Therefore,
high index of suspicion with early detection
and referral to a vitreoretinal surgeon improves
the visual prognosis and vision-related quality
of life of patients. Tognetto et al.5 reported that
surgery done in less than 6 months of duration
have better outcome in anatomic closure as
well as visual acuity improvement. We have
reported a case series of three patients with
idiopathic FTMH of different duration of
presentations and their visual outcomes after
macular hole surgery.

There was no floater or flashes of light. She
was not on any traditional or over the counter
medication. She was initially not aware of
her eye problem until 2 years back. However,
she didn’t seek further treatment then due to
logistic problem and poor family support.
Her best corrected visual acuity (BCVA) on
presentation was 5/60. Her refractive error
was +2.00DS/−3.00DC × 100 for right eye
and +2.00DS/−0.50DC × 900 (BCVA of
6/9) for left eye. Optic nerve function tests
were unremarkable. Amsler charting showed
central scotoma on right eye. Anterior segment
examination was unremarkable and intraocular
pressure (IOP) was normal. There was mild
nuclear sclerosis cataract (NS2+) in both eyes.
Dilated fundus examination revealed FTMH
stage 3 with hole size of 534 μm as shown in
Figure 1. Optic disc was pink, well-defined
margin with cup-to-disc ratio (CDR) of
0.4. No hypertensive retinopathy or diabetic
retinopathy (DR) changes were seen. Left eye
fundoscopy was unremarkable. She underwent
an uneventful combined cataract and
macular hole surgery. Post-operative BCVA
at 6 months was 6/60. Fundus examination
showed that the macular hole was not closed
and patient subsequently defaulted follow-up.

Case presentations
Case 1
A 61-year-old woman was referred to us
for right eye blurring of vision and central
scotoma for 10 years. She was under district
health clinic follow-up for hypertension and
dyslipidemia, but no diabetes mellitus (DM).
She complained of painless, progressive
blurring of vision of right eye. She denied any
history of trauma, ocular injury and red eye.
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Figure 1. FTMH with hole size of 534 μm
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Case 2

Case 3

A 63-year-old man was referred to us with
a history of reduced vision of right eye and
distorted images for 2 years. He was under
health clinic follow-up for hypertension and
dyslipidemia but no DM. He complained of
painless and progressive blurring of vision of
right eye, which was worsening 1 year ago. He
also complained of distorted images 3 months
later. There was no central scotoma. He denied
any history of trauma, red eye, ocular injury,
floater, flashes of light, diplopia and headache.
He initially thought that it was due to the aging
condition and cataract only and didn’t relate
his visual complaint to the primary health care
provider. After that, he was about to refer to
us but was not keen for surgical intervention
then. His BCVA on presentation was 4/60 and
refractive error +1.50DS/−0.75DC × 900 for
right eye. Left eye refractive error was +2.25DS
(BCVA of 6/9). Optic nerve function tests
were unremarkable. Amsler charting showed
distorted lines on right eye. Anterior segment
examination was unremarkable and IOP
was normal. There was mild nuclear sclerosis
cataract (NS+) in both eyes. Dilated fundus
examination revealed a FTMH stage 3 with a
hole size of 732 μm on right eye as shown in
Figure 2. Optic disc was pink having welldefined margin with a cup-to-disc ratio (CDR)
of 0.5. There was no hypertensive retinopathy
seen. Left eye fundoscopy was unremarkable.
He had an uneventful combined cataract and
macular hole surgery. Post-operative review
showed a successful closure of the macular hole
with improvement of BCVA to 6/36.

A 60-year-old man was referred for left eye
blurring of vision and distorted images for 2
months. He was under health clinic follow-up
for hypertension and stroke. He complained
of sudden onset of painless blurring of
vision. It was followed by distorted images a
month later. He denied any history of ocular
trauma or surgery, red eye, flashes of light,
diplopia and headache. He was worried
about his eye condition and was referred to
us straight away. His BCVA at presentation
for left eye was 1/60 and refractive error
was +0.50DS/−0.50DC × 900. Refractive
error for right eye was −0.50DS/−0.50DC
× 100 (BCVA 6/9). Optic nerve function
tests were unremarkable. Amsler charting
showed central scotoma and distorted line on
left eye. Anterior segment examination was
unremarkable and IOP was normal. There
was mild nuclear sclerosis cataract (NS+)
in both eyes. Dilated fundus examination
revealed FTMH stage 3 with a hole size of 549
μm in the left eye as shown in Figure 3. He
underwent an uneventful macular hole surgery
together with cataract extraction in the same
setting. During his follow-up, the macular
hole was closed and BCVA improved to 6/21
after 6 months of surgery.

Figure 3. FTMH with a hole size of 549 μm

Figure 2. FTMH with hole size of 732 μm
Table 1 summarises the pre-operative data and post-operative outcome in all three cases.
Anatomical success was defined as the closure of the macular holes. Visual success was defined as
the improvement of two Snellen lines from pre-operative BCVA.
Table 1. Duration of symptoms of each case and its surgery success
Cases Durations
of symptom
(months)
1
120

Hole
size
(μm)
534

Pre-operative
BCVA (Snellen
chart)
5/60

Post-operative Anatomical
BCVA (Snellen success
chart)
6/60
No

Visual
success
No

2

24

732

4/60

6/36

Yes

Yes

3

2

549

1/60

6/21

Yes

Yes
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Discussion
Macular hole definition
Macular hole is a full thickness defect of foveal
retina from internal limiting membrane (ILM)
to outer segment of photoreceptor layer.
Epidemiology
It peaks at 7th decade of life. Women are more
commonly affected than men. There is no
racial predilection for idiopathic macular hole.

Direct ophthalmoscopy shows well-defined
round/oval lesion in macula with yellow-white
deposits at the base. Slit lamp examinations
may show a round excavation with welldefined borders interrupting the beam of the
slit lamp. Watzke–Allen test will be positive in
FTMH patient (detects a break in the bar of
light that they perceive).
Differential diagnosis
•

Aetiology

•

Macular hole can be divided into idiopathic
macular hole and one in association with
secondary causes like previous history of ocular
trauma, high myopia and preceding history of
rhegmatogenous retinal detachment (RRD)
surgery.

•

Pathophysiology
Idiopathic macular hole formation was
believed to be due to presence of anteroposterior and tangential vitreous traction on
fovea. Shrinkage of prefoveal cortical vitreous
with persistence adherence of vitreous to
the foveal region leads to the traction and
formation of hole.
Staging of macular hole
Staging of macular hole is based on Gass
classification:
Stage 0:

Persistent traction on fovea prior to
anatomic changes to the fovea

Stage 1a: Foveal detachment, clinically visible
orange pigment on the fovea
Stage 1b: Foveal elevated to the perifoveal
level, clinically visible yellow ring
on the fovea
Stage 2:

FTMH of size < 400 μm

Stage 3:

FTMH of size > 400 μm, presence
partial vitreomacular adhesion

Stage 4:

FTMH of size > 400 μm, presence
of posterior vitreous detachment

Epiretinal membrane: Look for the classic
fine, glistening epiretinal membrane on
examination.
Solar retinopathy: History of eclipsewatching or sun-gazing.
Cystoid macular oedema: History of recent
ocular surgery, inflammation or diabetes.

Investigations
Investigations for macular hole include optical
coherence tomography (OCT), Amsler grid
test, fundus fluorescein angiography (FFA)
and ocular ultrasound B-scan.
Amsler grid may show bowing of the lines,
micropsia and central scotoma due to macular
hole. This test is sensitive for macular lesions,
but not specific for macular holes.
FFA may be useful in differentiating macular
holes from cystoid macular oedema. However,
this is not routinely done in cases of macular
hole.
B-scan ultrasonography may be useful in
detecting vitreous macular adhesion and
can be helpful in staging, but is not sensitive
enough to distinguish a true macular hole
from other lesions, therefore not routinely
done in cases of macular hole also.
Optical coherence tomography (OCT)
Optical coherence tomography (OCT) uses
high-resolution scan to get cross-sectional
imaging of the retina. It can detect the presence
and staging of a macular hole as well as
measurement of hole size as shown in Figure 4.

Clinical presentation
Patient complains of blurred central vision or
metamorphopsia, which is usually mild and
gradually progressing. Patient may not initially
realise it until he/she covers one eye and
notices the problem. When the hole becomes
larger, patient experiences central scotoma.
Visual acuity can range from 6/12 to 3/60
depending on the stage and size of the hole.
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Figure 4. OCT machine

CASE REPORT
The investigation is painless, non-contact, safe
and fast. Firstly, patient sits in front of the
machine with his/her head positioned on a
chinrest. Patient is asked to look straight ahead
at a green star-like crosshair in the machine.
Patient needs to open the eye still until the
retinal scanning finish. The procedure takes
less than 1 min per eye. Results can be printed
out immediately as shown in Figure 5.

surgical management of choice includes pars
plana vitrectomy (introduction of vitreoretinal
micro-instruments into the vitreous cavity
via the sclera to remove the vitreous gel),
internal limiting membrane (ILM) peeling
and gas endotamponade followed by postoperative posturing to close the macular hole.
Most surgeries performed are sutureless and
therefore improve the comfort and postoperative visual rehabilitation. Common
post-operative complications include cataract,
retinal break, retinal detachment and raised
IOP.
Outcome of surgery

Figure 5. Report print out of the OCT
Macular hole surgery
Advancement in vitreoretinal surgery has
significantly improved the success rate and
consequently the visual outcomes of macular
hole surgery. Today, majority of cases are
operated under regional anaesthesia. Current

From the literature review, anatomical success
ranges from 62.5% to 96.0% whereas visual
success ranges from 58.3% to 85.0% as shown
in Table 2.4-7 Nonetheless, the outcomes
depend on multiple factors such as age of
patient, duration, size, shape and stage of the
macular hole and pre-operative visual acuity.
Jaycock et al.,8 Tognetto et al.,9 Willis and
Garcia-Cosio10 had reported that duration
of symptoms was the factor that has the
statistically significant correlation with the
surgical success rate of P-value of 0.03, <0.05
and 0.001, respectively. Table 3 shows some of
the factors that are associated with the surgical
outcome of macular hole surgery.

Table 2. Literature review: Anatomical and visual success rate of macular holes surgery
Author

Year

No of surgery
(No. of eyes)
24

Scott et al.4

2000

Mester and
Kuhn6

2000

47

Sanisoglu et
al.7
Jackson et al.8

2011

50

2013

1078

Technique
Vitrectomy, fluid-gas
exchange, autologous
serum application
Vitrectomy, ILM
maculorhexis, and fluidgas exchange
Vitrectomy, ILM peeling,
and fluid-gas exchange
Include vitrectomy, ILM
peel, cataract surgery and
gas tamponade

Macular hole causes absence of retinal tissue
at the fovea. The disruption of normal
anatomical structure with time would lead to
photoreceptor atrophy. Thus, surgical option
after 6 months might help in anatomical
repair, but functional status is varied due to
atrophy of photoreceptor neural tissue.
All the three patients were in their 6th decade
of life with underlying history of hypertension
under primary care follow-up. All of them had
idiopathic FTMH with different presentations

Anatomical
success rate
62.5%

Visual success
rate
66.7%

96.0%

85.0%

92.0%

82.0%

-

58.3%

and underwent similar surgeries. Case 1
had the longest duration of symptoms (10
years) showing non-closure of the macular
hole following surgery whereas case 3 which
was presented early at 2 months, showed
marked visual improvement after surgery as
summarized in Table 1. Reasons behind the
late presentation include lack of awareness,
late referral to a vitreoretinal surgeon,
misconception regarding the surgery leading
to reluctance for referral and operation, logistic
problem and poor family support.
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Table 3. Factors associated with success rate of macular hole surgery
Authors

Year

Factors associated with success rate (Anatomical
closure)

P-value

Jaycock et al.9

2005

Duration of symptoms

0.030

Stage

0.001

Preoperative visual acuity (per unit increase)

0.004

Age

<0.01

Stage

<0.01

Duration of symptoms

<0.05

Tognetto et al.

5

2006

Preoperative visual acuity
Willis and Garcia-Cosio10*

1996

NS

Age

0.0146

Duration of symptoms

0.0001

Presence of complication

0.0065

Hole closure

0.0354

*Success rate measured in term of visual acuity improvement in distance vision NS: Not significant

Follow-up
Patients will be following-up regularly after
surgery at 1 week, 1 month and then 3
months to re-check again the visual acuity
and fundus examination for the closure of
macular hole. Examination of fellow eye is also
warranted to detect early changes in macular
hole. Patient should be advised to seek medical
advice immediately if similar complaint occurs
in the fellow eye.
Challenges faced by primary health care
provider
There are few issues, which are frequently
faced by primary health care providers
including both patient’s factor and doctor’s
factor. Occasionally, patient presented with
blurring of vision may be unable to provide
more detail regarding one symptom. They
may not remember or realize the onset of the
symptoms as its inadequacy is covered by the
fellow good eye. Some patients do not realise
the importance of their visual symptoms,
and most of the time attributes their visual
complaint to the developing senile cataract,
which is reversible with cataract surgery.
However, this is not the case always as many
other possible causes that can lead to the
visual complaint. Inadequate equipment in
certain primary health setting may dampen
the effort of primary health provider to do
thorough eye examination. Fundus camera
is available in some of the health clinic, but
those without it need to dilate both eyes for
direct fundoscopy examination. Some patients
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may not be comfortable with this procedure
and primary health care provider may need to
spend extra time in an extremely busy primary
health clinic. Some patients may not be keen
for referral to an ophthalmology centre due to
distance or financial problem.
Importance of primary health care provider
Primary healthcare providers such as
primary care doctors, physicians, opticians
and optometrists are the initial contact
point for most of the patients who are
presented with visual symptoms. Middleaged patients with complaints of reduced
vision with central scotoma and distorted
image should raise a high index of suspicion
of a macular disease as such symptoms
are uncommon in patients with cataracts.
Initial assessment with Snellen visual acuity
chart can determine initial severity of visual
impairment. Amsler’s charting can be done
in office settings as a screening tool as shown
in Figure 6. Direct fundoscopy in a dilated
eye is capable of detecting a macular hole. If
the fundus camera is available in the primary
care setting, fundoscopy image would easily
detect a FTMH as shown in Figure 7. Early
detection of macular hole should be referred
immediately to an ophthalmology and
vitreoretinal surgeon for an early assessment
and surgery for a better visual outcome. We
have outlined a flowchart for examination and
referral for the patients presenting with central
scotoma and metamorphopsia as shown in
Figure 8.
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Figure 6. Amsler chart for the assessment of
macular function

Central scotoma/
metamorphopsia

Visual acuity (Snellen)

Optic nerve function test:
•
•
•
•
•

+ve

Red desaturation
Light brightness
Colour vision
Confrontation visual field
Relative afferent pupillary defect

Examine anterior segment of eye
especially central cornea for any
opacity

Figure 7. Fundus photo showing full thickness
macular hole of right eye (black arrow)

Central scotoma/
metamorphopsia

Yes
Underlying DM

No
No

Traumatic /Toxic optic
neuropathy*
Optic neuritis*

Yes
Ischemic optic neuropathy*

+ve

Conjunctival
inflammation

Yes

Corneal ulcer/ keratitis*

No
Check for cataract opacity and any
reduced in red reflex using direct
ophthalmoscope

Amsler’s chart testing & dilate for
fundus examination with direct
ophthalmoscope**If fundus camera is
available, to take fundusphoto

Corneal scar

+ve

+ve

Not urgent referral

Cataract

Diabetic retinopathy
changes at macular Eg DH,
BH, HE

Early#/ urgent*
referral

Yes

DME/ CSME#

No
DH-dot hemorrhage
BH-blot hemorrhage
HE-hard exudates
RD-retinal detachment
MH-macular hole
DME-diabetic macular oedema
CSME-clinically significant macular
oedema
ARMD-age related macular
degeneration
*Urgent referral
#Early referral

Drusen or yellow-greenish
submacular bleed

No
RD or retinal break

No
MH changes

Yes

Yes

Yes

ARMD (wet)#

RD*

Macular hole#

Figure 8. Flowchart for examination and referral for patients presented with central scotoma/ metaporphopsia
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Conclusion
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referral of patients with FTMH. FTMH is a
complicated condition and its visual prognosis
depends on multiple factors. However, early
surgical intervention has been documented
to have high success rate and therefore
better visual outcome when compared to
late intervention. Delay in detection and
referral may lead to visual disability and thus
impairment of the patient’s quality of life.
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How does this paper make a difference in general practice?
•

General practitioners are the first line of medical care to whom patients see for their visual
complaints.

•

To create awareness that the general practitioners can play an important role in early
detection and, hence early referral to ophthalmology team.

•

To disseminate the knowledge that the studies have clearly shown that early intervention
improves visual outcome, thus early detection by first line of medical care (general
practitioners) is utmost important.
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A 43-year-old man with a history of intravenous drug abuse for 2 years presented with progressive
and painless swellings in the left side of the neck for a duration of 1 month. He also complained of
intermittent fever for 2 weeks with reduced appetite and night sweats. There was no nasal, ear or other
constitutional symptoms elicited.

Lymph nodes, neck, HIV,
tuberculosis
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Physical examination showed a comfortable best cachectic-looking middle-aged man. A slightly tender
and fluctuant level II swelling on the left side of the neck, measuring 4 × 5 cm was noted (Figure 1).
Another firm and non-tender swelling measuring 4 × 4 cm was noted at the left supraclavicular neck
region. Other ENT and abdominal examinations were normal.
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Figure 1. Level II swelling on the left side of the neck measuring 4 × 5 cm and inflammation over the skin
(orange arrow). Left supraclavicular swelling measuring 4 × 4 cm with normal overlying skin (blue arrow)

2.

Deep neck infection or abscess and
metastatic tumour to the lymph node.

3.

TB screening is required. This includes
sputum for acid-fast bacilli (AFB),
tuberculin skin test, chest radiograph
(CXR) and erythrocyte sedimentation rate
(ESR). As the patient also presented with
neck mass, a fine needle aspirate for AFB
test, cytology, culture and sensitivity are
necessary.

Questions
1. What is the most likely diagnosis of the
neck mass?
2. What are the differential diagnoses?
3. What are the required investigations?
4. What is the complication of the
treatment?

Answers
1.

The most likely diagnosis is tuberculous
(TB) lymphadenitis, also known as
scrofula.1 It was found that there is a
statistically significant increase in the
incidence of TB lymphadenitis in the HIVinfected male patients.2 Among 1,548
TB patients in Penang General Hospital
during 2006–2008, more than 7% had
TB lymphadenitis. The most common comorbid condition was HIV infection, of
which 80% were men.

In this case, the CXR was normal and
the ESR was 113 mm/h. A fine needle
aspiration was performed yielding a
purulent discharge. The culture was AFBpositive for M. tuberculosis, (the result
shown 3+ growth). The culture was sensitive
to streptomycin, isoniazide, rifampicin and
ethambutol. However, the sputum smear
was negative for AFB. The patient was
started on an antituberculosis treatment.
He was also confirmed to have hepatitis C
infection during this admission. Retroviral
status was positive.
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4.

Anti-TB treatment, especially streptomycin,
is ototoxic. It can lead to sensorineural
hearing loss (SNHL). Before SNHL sets in,
the earliest symptoms include tinnitus and
vertigo. Once the symptom is detected, an
alternative regime should be considered.
Distortion product otoacoustic emission is
more sensitive to detect early ototoxic effect
of streptomycin, as compared to pure tone
audiometry.3

As for the HIV infection, the treatment
should be commenced once viral load and
CD4 count are established. Even though
the fatality rate during treatment is high in
co-infected (TB/HIV) patients, initiation
of antiretroviral therapy can improve the
immune system thus reducing the risk of
opportunistic infections.4
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