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Screening: A double-edged sword
ng CJ

editor-in-Chief

There has been much debate about the role of screening in primary care. Evidence-based screening for diseases, such as hypertension, 
diabetes and depression, has been found to improve health outcomes and reduce burden of disease.1 On the other hand, screening, 
particularly using inaccurate tests, may lead to over-investigations, over-diagnosis and over-treatment, causing more harm than good.2 
Moreover, the recommendations for screening keep changing; prostate specific antigen, which has been recommended as part of routine 
screening in the USA for decades, is now considered as a grade D evidence according to the US Preventive Service Task Force.3 

For the public, screening can be a double-edged sword. While some are keen to find out as early as possible whether they suffer from 
a disease so that action can be taken to cure it, others would rather let nature takes its course and believe that ‘what I don’t know won’t 
hurt’. In Malaysia, this is complicated by attractive but indiscriminate screening packages offered by the health industries, as well as free 
screening offered for commercial reasons, such as to justify the use of health supplements. Using foreign questionnaires as a screening tool 
in Malaysia can be problematic too  because of language and cultural differences; questionnaires must be translated and validated to suit the 
local context before it can be used in clinical practice or for research. 

In this issue of MFP, four original articles touch on screening and monitoring for common health conditions encountered in general 
practice i.e. overactive bladder, hypertension, and mental health problems in diabetes. Ahmad SM et al found that nearly one in five women 
attending a gynaecology clinic had symptoms of overactive bladder, of which more than half did not seek help because they did not feel 
that the urinary symptoms were a problem, felt ashamed to admit or thought that the symptoms would be temporary.4 Tan KC et al and 
Chew BH et al used generic (DASS) and disease-specific (Diabetes Distress Scale) questionnaires to screen for depression, anxiety, stress and 
distress in patients with diabetes, respectively.5,6 Both found high prevalence of depression (1 in 4) and distress (1 in 10) in patients with 
diabetes attending primary care clinics in both the public and private sectors. 

Tong et al validated the Malay version of the Hills-Bone compliance to high blood pressure therapy scale (HBTS), which assesses patients’ 
compliance to medication, appointment and salt intake.7 They found the Malay version of the HBTS questionnaire to be invalid in the 
local primary care setting. This highlights the importance of validation; researchers and clinicians must resist the temptation to translate and 
use a foreign questionnaire without proper validation. This might lead to erroneous conclusions.

When making a decision whether or not to screen, besides considering the Wilson’s screening criteria,8 primary care doctors should keep 
abreast of the latest clinical evidence on screening, inform patients the pros and cons of screening, and guide them to make an informed 
decision what is best for their health.
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Abstract

Objective: The objective of this paper was to determine the prevalence of overactive bladder syndrome 
(OABS) and its risk factors among patients with other gynaecological problems.

Methods: This study was conducted on women aged more than 18 years who attended the 
gynaecology clinic for various diagnoses other than urinary problems at a tertiary hospital in Negeri 
Sembilan, Malaysia, for a period of 6 months. Data on patient’s profile, symptoms and risk factors 
for overactive bladder (OAB) were prospectively collected using a structured questionnaire adapted 
from ICIQ (international consultation on incontinence questionnaire). Exclusion criteria included 
patients with confirmed diagnosis of stress incontinence or OAB, neurological impairment, 
gynaecological malignancy and those with a previous history of pelvic radiation. Chi-square test and 
logistic regression test were used in the statistical analysis. We presented the odds ratio (OR) and 95% 
confidence interval for each of the OAB symptoms with p-value of 0.05.

Results: The prevalence of OAB among the patients (n = 573) in this study was 19.1%. History of 
giving births to macrosomic babies and presence of utero-vaginal prolapse (UVP) were shown to be 
significantly associated with OAB in the multivariate analysis. Other factors were advanced age, high 
parity and menopausal for more than 5 years. More than half of the patients with the symptoms of 
OAB did not seek treatment, as they did not think it is necessary.

Conclusion: It is found that the prevalence of OAB is similar with many other studies conducted 
elsewhere. It was found to be multifactorial, but was highly significantly related with the presence of 
UVP, especially cystocoele and history of giving births to macrosomic babies.

Introduction

Overactive bladder (OAB) is defined as frequent 
urination with or without urge incontinence 
and is usually associated with frequency and 
nocturia in the absence of an infection or other 
pathological conditions.1 It is a common and 
distressing medical condition that can severely 
affect patient’s quality of life.2

The prevalence of OAB varies among 
populations, as the number of women who seek 
help and report the symptoms depends on the 

social acceptance of incontinence. As a result 
of ignorance, embarrassment and sometimes 
believing that incontinence is somewhat ‘normal’ 
due to birth and ageing, many women suffer for 
years before seeking medical treatment.3 OAB 
generally accounts for 11%–19% of overall 
incidence of incontinence worldwide.4 However, 
a study in the United States found that the 
incidence of OAB was high: 48.3% in women 
and 60.5% in men.5 Studies in Asia also quoted 
almost similar prevalence of OAB, though only 
one out of five patients would usually seek 
treatment due to reasons mentioned earlier.6
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The symptoms of OAB are primarily due to the 
involuntary contractions of the detrusor muscle 
during the filling phase of the micturition cycle. 
It is also termed detrusor overactivity and is 
mediated by acetylcholine‐induced stimulation of 
bladder muscarinic receptors.8

There are many risk factors associated with 
OAB, such as obesity, history of pelvic 
organ prolapse, multiparity, advanced age 
and menopause.9 Other conditions that can 
stimulate involuntary contractions of bladder 
muscles must also be considered, such as 
neurological conditions, medication use, urinary 
infection, abnormalities in the bladder, etc.10

The principle management of OAB includes 
conservative, medical and surgical options. 
Studies have shown that conservative 
management that includes behavioural 
modification (bladder training, avoidance 
of bladder irritants and management of 
fluid intake) with pelvic floor exercise 
plays significant roles in managing OAB.11 
Medical therapy is helpful in patients who 
are resistant to conservative management. 
The anti-cholinergic drug is a well-accepted 
pharmacological treatment for OAB, but the 
side effects have resulted in low compliance 
as proven by a study conducted in the United 
States, where 81.8% of women discontinued 
drug treatment after less than 6 months, partly 
due to the side effects of anti-cholinergic 
therapy.12 Other modalities like sacral 
neuromodulation, tibial nerve stimulation 
or intermittent botulinum toxin injection 
into the detrusor muscles are also practised 
in patients with refractory OAB.13 Surgical 
intervention like bladder reconstruction i.e. 
cystourethroplasty or bladder augmentation, 
is usually reserved as the last option, as 
the morbidities are more likely to cause 
unfavourable consequences.14

The objectives of this study were to determine 
the prevalence of OAB in women who 
presented with other gynaecological problems, 
to study its associated risk factors and to 
establish the factors that prevent women from 
volunteering to step forward for therapy.

Methods

A cross-sectional study was conducted among 
the women who attended the gynaecology clinic 
of Tuanku Jaafar Hospital, Negeri Sembilan, 
Malaysia, from December 2011 to May 2012. 
A universal sampling was used where all patients

older than 18 years  who consented were 
recruited in the study. Patients who were 
diagnosed with or already treated for stress 
or OAB, neurological impairment or 
gynaecological malignancy and those with 
a previous history of pelvic radiation were 
excluded from the study.

Symptoms suggestive of OAB were assessed 
using a self-administered OAB-screener 
questionnaire as adapted from the ICIQ 
(international consultation on incontinence 
questionnaire) and the permission for its use 
was granted from Pfizer International.15 The 
questionnaire was also translated into the 
national language.16 Additional questions 
on the factors prohibiting patients with 
OAB symptoms from seeking treatment was 
structured and validated (Cronbach alpha: 0.71) 
for this particular study.

The diagnosis of OAB was then made by 
exclusion after further assessment including 
bedside examination to rule out stress 
incontinence and urinalysis to rule out urinary 
tract infection.

Socio-demographic data of the patients 
including age, race, body mass index (BMI), 
parity, educational background, socio-economic 
status, professions and duration of menopause, 
were documented. The subjects who had 
difficulty in answering any questions were 
assisted by the first author during the survey.

The sample size was calculated using a sample 
size calculator at confidence level of 95% and 
confidence interval of 4. Appropriate statistical 
tests were used where necessary:  chi-square 
test to compare the difference between women 
with or without OAB symptoms and logistic 
regression for the univariate and multivariate 
analysis. We presented the odds ratio (OR) and 
95% confidence interval for each of the OAB 
symptoms. The level of significance was set 
at a p-value of 0.05. All data were entered and 
analysed in an SPSS 20.0 database for Windows 
(SPSS, Inc., Chicago, IL).

Results

A total of 573 patients were included in the 
study, and participants’ mean age was 40.41 ± 
12.05 years. The mean BMI of the participants 
was 27.4 ± 5.9 kg/m2. More than two-thirds 
of the study population had BMI higher than 
the normal range. The characteristics of the 
participants are summarised in Table 1.



4

original article

Malaysian Family Physician 2015; Volume 10, number 2

Table 1. Demographics of participants, n = 573

Variables Frequencies (n) Percentage (%)

Age (years)

18–30 149 26.0

31–40 135 23.6

41–50 174 30.4

51–60 87 15.2

More than 61 28 4.9

BMI (kg/m2)    

Underweight 23 4.0

Normal 113 19.7

Overweight 182 31.8

Obese 255 44.5

Parity    

Nulliparous 163 28.4

Primiparous 76 13.3

Multiparous 168 29.3

Grand multiparous 166 29.0

Mode of delivery    

SVD 357 87.1

Vacuum 1 0.2

Forceps 2 0.4

LSCS 50 12.2

Previous pelvic surgery    

Yes 52 9

No 521 91

Previous delivery to a macrosomic baby

Yes 22 3.8

No 551 96.2

Menopausal state    

Yes 111 18.8

No 465 81.2

Duration of menopause (years)    

<5 77 79.3

>5 33 29.7

Presence of UVP    

Stage 1 and 2 13 2.3

+ Cystocoele 10 77

Co-morbidities    

Yes 102 17.8

Hypertension 65 63.7

Diabetes mellitus 37 36.3
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Table 2. Identified risk factors of OAB among the study population using univariate analysis

Variables OAB Chi-square Odds ratio 
(95% CI; lower–upper)

p-value

No, n (%) Yes, n (%)

Age group 
(years)

<40 245 (52.9) 39 (35.5) 10.841 2.05 (1.33–3.15) 0.001**

>40 218 (47.1) 71 (64.5)

BMI
<30 115 (24.8) 21 (19.1) 1.622 1.40 (0.83–2.36) 0.200

>30 348 (75.2) 89 (80.9)

Parity
≤1 209 (45.1) 30 (27.3) 11.671 2.19 (1.39–3.47) <0.001**

≥2 254 (54.9) 80 (72.7)

Sub-analysis 
of parity

0 143 (30.9) 20 (18.2) 8.006 - 0.046**

1 66 (14.3) 10 (9.1)

2-4 133 (28.7) 35 (31.8)

≥5 121 (26.1) 45 (40.9)

Menopause No 380 (82.1) 85 (77.3) 1.3393 1.35 (0.81–2.23) 0.247

Yes 83 (17.9) 25 (22.7)

Duration of 
menopause

<5 years 40 (47.6) 5 (18.5) 7.1781 4.00 (1.38–11.56) 0.007**

>5 years 44 (52.4) 22 (81.5)

Co-morbidity
No 391 (84.4) 80 (72.7) 8.3466 2.04 (1.25–3.32) 0.004**

Yes 72 (15.6) 30 (27.3)

Previous 
pelvic surgery

No 421 (90.9) 100 (90.9) 0. 1.00 (0.48–2.06) 0.994

Yes 42 (9.1) 10 (9.1)

UVP
No 459 (99.1) 101 (91.8) 21.4669 10.23 (3.09–33.86) < 0.001**

Yes 4 (0.9) 9 (8.2)

Occurrence of 
pregnancy

No 153 (33.0) 21 (19.1) 8.1852 2.09 (1.25–3.50) 0.004**

Yes 310 (67.0) 89 (80.9)

Mode of 
delivery

SVD 272 (87.7) 71 (79.8) 5.1703 - 0.160

Vacuum 0 1 (1.1)

Forceps 1 (.3) 1 (1.1)

LSCS 35 (11.3) 12(13.5)

Previous 
delivery to a 
macrosomic 
baby

Yes 11 (3.6) 11 (12.5) 10.3992. 0.26 (0.11–0.62) 0.001**

No 297 (96.4) 77 (87.5)

**p<0.05

The study population consisted of women 
from different parity, and majority of them 
had delivered vaginally. Almost one-third of 
the population had undergone lower segment 
Caesarean section (LSCS), while a small number 
of women underwent instrumental deliveries, 
i.e. vacuum and forceps. It was also identified 
that approximately a small percentage of the 
subjects had prolonged labours or gave births 
to macrosomic babies. Other factors that were 
analysed for its possible association with OAB 
were pelvic surgery for various benign causes; 
menopause and its duration, presence of co-
morbidities such as hypertension and diabetes 

and utero-vaginal prolapse of stage 1 and 2 of 
which three-quarters were associated with the 
presence of cystocoele. The findings are shown in 
Table 2.

The prevalence of OAB in this study population 
was 19.1%. Univariate analysis showed that 
identified risk factors like advanced age group, 
higher parity, menopausal status of more than 
5 years, presence of co-morbidities, presence of 
utero-vaginal prolapse, occurrence of pregnancy 
and a history of vaginal births to macrosomic 
babies were statistically significant in the 
association with OAB. High body mass index
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(BMI), menopausal status and history of pelvic 
surgery otherwise were not significantly associated 
with OAB. The summary of the chi-square test 
and univariate analysis of the OAB risk factors is 
illustrated in Table 2.

A binary logistic regression stepwise (Wald) 
test was used to identify the most significant 
risk factors associated with OAB. It identified 
the presence of utero-vaginal prolapse (UVP; 
p-value: 0.001, OR: 8.13 [CI: 2.40–27.56]) 
and giving birth to macrosomic baby (p-value: 
0.001, OR: 3.62 [CI: 1.47–8.88]) as the 
most significant associated risk factors for 
OAB. Other factors, i.e. age, higher parity, 
menopausal status, presence of co-morbidities 
and occurrence of pregnancy were found not 
significant.

The other objective of this study was to 
determine the reasons prohibiting women 
from seeking treatment for OAB. Only 95 
out of the 110 patients with positive signs 
of OAB responded to the questions. More 
than half of the respondents did not seek 
treatment for OABs, as they thought that it 
was not a problem. About one-fifth of them 
believed that OAB was temporary and it 
would improve with time. A small number 
of respondents were ashamed to admit to the 
problem and thought OAB was part of ageing, 
thus not worth seeking treatment. Table 3 
illustrates the reasons that prohibit patients 
from seeking advice or treatment for OAB 
symptoms.

Table 3. The factors prohibiting patients from 
seeking advice for OAB symptoms, n = 95

Reasons for not volunteering for 
OAB treatment

n (%)

Don’t think it’s a problem 53 (55.8)

Thought it is temporary and will get better 19 (20.0)

Feel ashamed to admit having the problem 12 (12.6)

Assumed it is part of a natural aging process 11 (11.6)

Discussion

The present study showed that 19.1% of 
the 573 participants included in our study 
experienced OAB. This was similar to 
another study that was conducted earlier 
in the northern part of Malaysia.7 The rates 
of OAB vary between 11.8% and 48.4% 
in the European countries and the United 
States but has lower prevalence in Asian 

countries such as Korea and Taiwan, which 
was between 6.0% and 19.8%.8,9,17,18 The 
use of a standard diagnostic questionnaire 
allows a reliable evaluation of women with 
possible OAB when the risk factors are being 
determined. However, the lower prevalence 
among Asian women elucidates the possibility 
of under-reporting due to various social or 
psychological reasons.

Many factors have been established as the 
confounding risks to the development of 
OAB. UVP has been identified as the most 
significant factor associated with OAB by 
many community-based studies including 
ours.9,19 The pathophysiology; however, 
remains unclear. It has been postulated that 
bladder outlet obstruction by the herniating 
organs in UVP exerts pressure onto the 
bladder wall and stimulates the bladder 
stretch receptors inducing OAB symptoms. 
Treatment of UVP thus has resulted in the 
improvement of symptoms of OAB.9

Parity has also been reflected in many 
observational studies to have a relation 
with OAB. Higher parity described as more 
than two seemed to have more significant 
relationship with its incidence.10,20 It has been 
demonstrated that 72% of women who were 
pregnant with high parity (more than two) 
had higher incidence of OAB (p = 0.001). 
A hypothetical explanation describing the 
possible neuropathic changes increasing 
the sensitivity of the detrusor muscles of 
the bladder during its filling sensation in 
pregnancy can thus be stipulated.21

It has also been reported that women who had 
vaginal births show stronger association with 
the incidence of OAB, which is consistent 
with many other studies elsewhere.22 Repeated 
vaginal deliveries is believed to cause damage 
to the integrity of pelvic organ-supporting 
structures, weakening its tensile strength 
and thus increasing the chance of UVP, 
which has been significantly associated 
with OABs.23 This seems to be much more 
affected by deliveries of macrosomic babies. 
The postulation of disequilibrium in tissue 
remodelling, patterning and repair of the 
supporting structures due to repeated and 
severe injuries should be considered.

Advanced age has been consistently 
identified as a risk factor of OAB in many 
studies conducted in various geographical 
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locations.6,7,24 This may also be true in 
this study, as there was a suggestion of its 
association, but further research is required to 
ascertain the finding.

Another commonly associated risk to OAB is 
menopausal status.24,25 Our study; however, 
does not show its significant association with 
menopausal status of the women unless the 
occurrence of menopause is more than 5 years 
(OR: 4.00 (CI: 1.38–11.56) and p-value: 
0.01).

Presence of co-morbidities such as 
hypertension and diabetes mellitus has also 
been shown to affect the incidence of OAB, 
though the risk ratio varies i.e. diabetes 
mellitus has greater impact on the condition 
as compared with hypertension.21,23 This 
explicates the hypothesis of autonomic 
neuropathy as a result of diabetic 
complication affecting function of the 
bladder. The association of hypertension 
with OAB is however uncertain though it 
has been reported that the use of diuretics 
or complication like stroke could be the 
triggers for the urinary problem. In current 
study, women with co-morbidities showed a 
significant association with OAB symptoms. 
It corresponded with the findings of others, 
but further analysis of possible correlation 
variation to each condition is required.

Obesity has been demonstrated to have an 
effect on OAB, perhaps secondary to increased 
pressure on the bladder and greater urethral 
mobility as well as impairment of blood 
flow and nerve innervations of the bladder.26 
Nevertheless, there is no evidence to support 
that weight loss improves symptoms of OAB, 
and there were contradicting findings in 
other studies in relation to BMI and OAB.26 
This study also did not show an association 
between obesity and OAB.

We also analysed the possibility of under-
reporting leading to lower prevalence among 
women in Malaysia. It was found that none 
of the women volunteered any symptoms 
of OAB to their attending doctors though 
being seen for other health problems. The 
reason was consistent with a possibility of 
lack of awareness about the condition and 
its treatment among Malaysian women. 
Almost half of them did not regard OAB as a 
problem thus felt it was not necessary to seek 
treatment. Another study conducted in the 

northern part of Malaysia found only 23% 
of patients with OAB actually sought help for 
this problem.7 This is similar to what had been 
observed in China, where more than 30% of 
women felt embarrassed to consult doctors 
about the problem and approximately 24% 
perceived it as natural ageing process.27 This 
explains the lower prevalence of OAB reported 
among Asian population as compared with 
European women. The cultural background 
probably influences their perception towards 
the condition, thus affecting the negative 
decision on seeking help or treatment.

As most women would initially approach 
primary care physicians or their ‘family 
doctors’ for health reasons, it is important 
to acknowledge the significant prevalence of 
OAB, which hopefully will encourage early 
screening of the symptoms. Many affected 
women are not well educated about the 
condition and its easily available treatment; 
thus, it is important that the primary 
healthcare givers are trained to be able to 
identify the problems early and increase 
awareness among women. It is more cost 
effective to initiate conservative treatment if 
OAB is suspected before referral to urologists 
for expensive specific assessment and 
specialised treatment.

This study has few limitations, which include 
the selection of subjects who may not be 
representing the true prevalence in the actual 
population. Answers to the survey may also 
be inaccurate, as it depends on the patient’s 
ability to recall. Perhaps a study in a general 
population with an objective assessment 
like cystometry to diagnose OAB should be 
conducted to improve the study outcome. 
Despite the limitation, it may still serve as a 
guideline for healthcare providers to be more 
vigilant in increasing awareness about OAB 
among women, detecting symptoms of OAB 
in the patients attending their clinic and 
administering an appropriate treatment to 
improve their quality of life.

Conclusion

OAB is a highly prevalent condition among 
women with other health conditions, 
including those in the reproductive age. The 
risk factors of OAB in Malaysian women 
appear to be similar to women of other 
continents including advanced age, duration 
of menopause and higher parity. This study 
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showed that vaginal births to macrosomic 
babies and presence of UVP are two strong 
associated factors of OAB, and thus, perhaps, 
could be used as predictors in women. It also 
showed that the majority of women neglect 
to seek treatment due to lack of awareness 
about the condition or feeling of shame. By 
identifying those at risk, help can be offered 
and tailored to their needs even though if the 
symptoms are not volunteered by the patients.
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Abstract

Background: The incidence of diabetes mellitus is ever increasing. Individuals with diabetes mellitus 
may have concurrent mental health disorders and are shown to have poorer disease outcomes. The 
objectives of this study were to determine the prevalence of depression, anxiety and stress (DAS) in 
diabetes patients aged 20 years or more in the primary care setting.

Methods: This was a cross-sectional study involving the use of self-administered questionnaire 
conducted in eight primary care private and government clinics in Pulau Pinang and Melaka, 
Malaysia. The validated DASS-21 questionnaire was used as a screening tool for the symptoms of 
DAS. Prior permission was obtained from the patients and, clearance from ethical committee was 
obtained before the start of the study. Data analysis was done using SPSS statistical software.

Results: A total of 320 patients with diabetes from eight centres were enrolled via convenience 
sampling. Sample size was calculated using the Kish’s formula. The prevalence of DAS among patients 
with diabetes from our study was 26.6%, 40% and 19.4%, respectively. Depression was found to 
be significantly associated with marital status and family history of DAS; anxiety was significantly 
associated with monthly household income, presence of co-morbidities and family history of DAS; 
and stress was significantly associated with occupation and family history of DAS.

Conclusions: The prevalence of DAS was higher in patients with diabetes compared with the 
general community. We recommend to routinely screen all patients with diabetes using the DASS-21 
questionnaire because it is easy to perform and inexpensive.

Background

Diabetes is a common chronic disease worldwide. 
Its prevalence is increasing and expected to be 
366 million by the year 2030.1 According to 
the Malaysian National Health and Morbidity 
Survey III (NHMS), the prevalence of diabetes 
mellitus among individuals aged 18 years or more 
has increased from 11.6% in 2006 to 15.2% in 
2011.2 It is well recognised that many individuals 
with chronic illnesses also have co-morbid 
unrecognised mental health disorders.3 Detecting 
depression in a diabetic patient has important 
significance with regard to mortality, as there was 
a 54% greater mortality in patients with diabetics 
and depression than the non-diabetic ones.4 The 
International Diabetes Federation has stressed the 
importance of integrating psychological care in 
the management of diabetes.5

Depression is a common mental disorder, 
characterised by sadness, loss of interest or 

pleasure, feelings of guilt or low self-worth, 
disturbed sleep or appetite, feelings of tiredness 
and poor concentration. It can be long-lasting 
or recurrent, substantially impairing a person’s 
ability to function at work or school, or cope 
with daily life.6

Anxiety is defined as a feeling of worry, 
nervousness or unease about something with an 
uncertain outcome; whereas stress is a state of 
mental or emotional strain or tension resulting 
from adverse or demanding circumstances.7

Various studies have been done to determine 
the prevalence of depression, anxiety and 
stress (DAS) in patients with diabetes. Those 
with depression and diabetes have been 
shown to have poorer outcomes in the disease 
management.8 This not only poses a great burden 
to the healthcare service and expenditure but also 
directly affects quality of life of patients.

originAl ArtiCle
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In Malaysia, there is a paucity of studies done 
on the prevalence of DAS among patients with 
diabetes presenting to the primary care clinics 
and regarding the various socio-demographic 
factors associated with it.

This study was carried out with the aim to 
determine the prevalence of DAS in patients with 
type 2 diabetes mellitus aged 20 years or more 
in primary care clinic settings, and to determine 
any association between DAS and patients’ socio-
demographic factors.

Methods

Study design

This was a cross-sectional study involving the 
use of a self-administered questionnaire that was 
conducted from January to June, 2014.

Study setting

This multi-centred study was conducted in a 
few selected clinics both in Penang and Melaka 
states of Malaysia. The centres consisted of both 
government and private primary care clinics.

Study population

Adult patients aged more than 20 years who were 
diagnosed with type 2 diabetes mellitus under 
follow-up of the respective clinics were included 
in the study.

Patients with cognitive impairment, end-
stage renal failure, cancers and any major life-
threatening diseases were excluded from the 
study.

Sampling and sample size

A total of 320 patients or 40 patients from each 
of the eight centres were obtained by means of 
convenience sampling. The minimum number of 
samples needed for the study was calculated using 
the Kish’s formula:

Sample size = z2 (p (1-p)/c2)

Where z = 1.96 for 95% confidence interval (CI)
p = prevalence (of depression for diabetes mellitus 

based on Roshana study13: 20.8%), and
c = desired level of precision.

Data collection tools and measurements

A self-administered multi-language questionnaire 
consisting of three sections, (i) socio-demographic 
information (ii) severity of diabetes mellitus and 
(iii) detection of DAS, was given to the patients 
during clinic registration.

The socio-demographic data of the patients 
were recorded, including age, sex, ethnicity, 
religion, marital status, education level, 
occupations and household income. Factors 
that may affect the severity of diabetes mellitus 
were also recorded, such as smoking status, 
HbA1c level, duration of diabetes mellitus, 
presence of co-morbidities, complications and 
family history of diabetes mellitus.

The section on the detection of DAS was done 
using validated DASS-21 questionnaire. It is 
a set of three self-reported scales designed to 
measure the negative emotional states of DAS. 
The DASS-21 questionnaire has 21 items, 
assessing the symptoms of depression, anxiety 
and stress respectively. The patients were asked 
to rate their experience on each symptom on a 
4-point severity scale ranging from ‛0’ (does not 
apply to me), to ‛3’ (applies to me most of the 
time). The DASS-21 questionnaire has been 
translated into multiple languages including 
Mandarin and Malay, which has been validated 
for its use.9

Scores of each scale were later summed up and 
categorised as normal, mild, moderate, severe 
and extremely severe according to the DASS 
manual.

Data collection procedure

Patients were screened for study eligibility 
by trained clinic staff on registration to see 
the doctor. They were given the patient 
information sheet, which was made available 
in multiple languages. Patients who agreed for 
the study were given the questionnaire to fill 
up while awaiting their turn to be seen by the 
doctor.

While inside the consultation room with the 
doctor, the questionnaire was checked for 
completion by the doctor. If needed, further 
details and explanation were given by the 
doctor. The section concerning the severity 
of the diabetes mellitus was completed by the 
doctor.
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Data management and analysis

All questionnaires were checked for 
completeness and entered manually using 
SPSS statistical software version 20. All 
the continuous variables were expressed as 
mean and standard deviation. Frequencies 
and percentages for categorical variables 
were calculated. Pearson chi-square test was 
used to measure the association between the 
variables in the study. Predictors for outcomes 
were identified. Significant associations were 
defined as those with a p-value <0.05.

Application for ethical committee

The study had obtained ethical approval 
from both the Medical Ethics Committee 
of University Malaya Medical Centre and 
the Medical Review & Ethics Committee 
(MREC), Ministry of Health Malaysia.

Results

A total of 320 patients from eight centres 
involving government and private primary 
care clinics were successfully recruited for the 
survey.

Socio-demographic, clinical and other 
characteristics of the subjects

The demographic characteristics of the study 
population are shown in Table 1. The mean 
age of the patients was 57.1 ± 10.84 years. 
Majority of the respondents were 50–59 
years old (35.0%), women (53.1%), Malays 
(49.4%) and married (77.8%). Almost 90% 
of the respondents had received some kind 
of formal education, and 13.1% of them had 
completed university or college education. 
Approximately 45% of respondents were 
employed and 34% of the respondents had 
monthly household income of more than RM 
2000.

Table 1. Frequency distribution of respondents by socio-demographic characteristics and 
selected variables

Demographic characteristics (n = 320) Mean SD n Percentage

Age (years)

<29 5.71 10.84 6 1.9

30–59 173 54.0

≥80 141 441

Sex

Male 150 46.9

Female 170 53.1

Ethnicity

Malay 158 49.4

Chinese 111 34.7

Indian 46 14.4

Others 5 1.6

Religion

Islam 158 49.4

Buddhist 100 31.3

Christian 28 8.8

Hindu 30 9.4

Others 4 1.3

Martial Status

Single 34 10.6

Married 249 77.8

Separated 12 3.8

Widow(er) 25 7.8
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Table 1. Frequency distribution of respondents by socio-demographic characteristics and 
selected variables (Continued)

Education level

No formal education 33 10.3

Primary school 90 28.1

Secondary school 155 48.4

University/college 42 13.1

Occupation

Professional 33 10.3

Non-professional 115 35.9

Unemployed 110 35.4

Retired 62 19.4

Household income (RM)

<1000 118 36.9

1001–2000 93 29.1

>2001 109 34.1

Smoking

Smokers 61 19.1

Non-smokers 259 18.9

HbA1c (%)

≤6.5 7.78 1.697 67 20.9

>6.5 253 79.1

Duration of diabetes (years)

≤1 5.41 5.02 61 19.1

1–4.99 133 41.6

5.0–9.99 90 28.1

10.0–14.99 19 5.9

15.0–19.99 10 3.1

>20 7 2.2

Co-morbidity

Yes 365 25.3

No 55 17.2

Compilation

Yes 81 25.3

No 239 74.7

Family history of DAS 

Yes 16 5..0

No 304 95.0

The mean duration of diabetes mellitus was 
5.41 ± 5.02 years and more than one-third 
(39.3%) of the respondents had been diagnosed 
with diabetes mellitus for more than 5 years. 
Approximately 80% of the respondents had 
HbA1c levels of more than 6.5%. The mean 
HbA1c level of the whole study population 
was 7.78% ± 1.7%. More than 80% of 
the respondents had at least one or more 

concurrent co-morbidities. One-quarter of the 
population had a known diabetic complication. 
Hypertension (68.1%) and dyslipidaemia 
(65.9%) were the top two co-morbidities in the 
study population.

Majority of the patients received only oral 
medication (74.4%) whereas 15% received a 
combination of both oral medication and insulin. 
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Only one subject was on insulin alone (0.3%). 
For follow-up of their conditions, the majority 
(60.9%) consulted their doctors once every 3 
months or more.

Association between depression and socio-
demographic variables

Table 2 shows the association between 
depression and socio-demographic variables 

of the subjects. On analysis using Pearson 
chi-square test, depression was found to be 
significantly associated with marital status 
and family history of DAS. Subjects who 
were married were less likely to be depressed 
(81.7%, p = 0.031). Family history of DAS 
was found to be strongly associated with 
depression (15.3%; p<0.01).

Table 2. Association between depression status and socio-demographic and clinical characteristic 

Variable Depression symptom

Yes (n = 85) Percentage No (n = 235) Percentage p-value

Age (years)

Mean 56.13 57.45 0.338

Sex

Male 33 (22.0) 117 (78.0) 0.083

Female 52 (30.6) 118 (69.4)

Ethnicity

Malay 34 (21.5) 124 (78.5) 0.183

Chinese 32 (28.8) 79 (71.2)

Indian 18 (39.1) 28 (60.9)

Others 1 (20.0) 4 (80.0)

Religion

Islam 35 (22.2) 123 (77.8) 0.297

Buddhist 28 (28.0) 72 (72.0)

Christian 9 (32.1) 19 (67.9)

Hindu 12 (40.0) 18 (60.0)

Others 1 (25.0) 3 (75.0)

Marital status

Single 15 (44.1) 19 (55.9) 0.031

Married 57 (22.9) 192 (77.1)

Separated 5 (41.7) 7 (58.3)

Widow(er) 8 (32.0) 17 (68.0)

Education level

No formal education 7 (21.2) 26 (78.8) 0.385

Primary school 19 (21.1) 71 (78.9)

Secondary school 46 (29.7) 109 (70.3)

University/college 13 (40.0) 29 (69.0)

Occupation

Professional 9 (27.3) 24 (72.7) 0.129

Non-professional 39 (33.9) 76 (66.1)

Unemployed 25 (22.7) 85 (77.3)

Retired 12 (19.4) 50 (80.6)
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Table 2. Association between depression status and socio-demographic and clinical characteristic 
(Continue)

Household income (RM)

<1000 32 (27.1) 86 (72.9) 0.334

1001–2000 29 (31.2) 64 (68.8)

>2001 24 (22.0) 85 (78.0)

Smoking

Smokers 15 (24.6) 46 (75.4) 0.698

Non smokers 70 (27.0) 189 (73.0)

HbA1c (%)

Mean 7.7 7.8 0.624

Duration of diabetes (months)

Mean 59.55 66.88 0.338

Duration of follow-up

2 weeks 3 (42.9) 4 (57.1) 0.890

1 month 24 (25.0) 72 (75.0)

2 months 6 (27.3) 16 (72.7)

3 months 22 (27.5) 58 (72.5)

5 months 30 (19.1) 85 (80.9)

Diabetic treatment

Lifestyle modification 11 (32.4) 23 (67.6) 0.568

Oral medication 59 (24.8) 179 (75.2)

Oral and insulin 15 (31.9) 32 (68.1)

Insulin only 0 (0) 1 (100.0)

Co-morbidity

Yes 69 (26.0) 196 (74.0) 0.641

No 16 (29.1) 39 (70.9)

Complication

Yes 25 (30.9) 56 (69.1) 0.31

No 60 (25.1) 179 (74.9)

Family history of DAS

Yes 13 (81.3) 3 (18.8) <0.001

No 72 (23.7) 232 (76.3)

Association between anxiety and socio-
demographic variables

Table 3 shows the association between anxiety 
and socio-demographic variables of the subjects. 
Monthly household income (MHI), presence 
of co-morbidities and family history of DAS 
were found to be significantly associated with 

anxiety. Subjects with higher MHI (>RM 2001) 
appeared to have less anxiety (39.6%; p = 0.033). 
Of those with concomitant co-morbidities, 
88.3% of the respondents also scored positive for 
anxiety (p = 0.034). Family history of DAS was 
found to be strongly associated with anxiety at 
(10.2%; p<0.001).
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Table 3.  Association between anxiety status and socio-demographic and clinical characteristic 

Variable Anxiety symptom

Yes (n = 128) Percentage No (n = 192) Percentage p-value

Age (years)

Mean 57.27 59.68 0.812

Sex

Male 52 (34.7) 98 (65.3) 0.067

Female 76 (44.7) 94 (55.3)

Ethnicity

Malay 68 (43.0) 90 (57.0) 0.429

Chinese 39 (35.1) 72 (64.9)

Indian 20 (43.5) 26 (56.5)

Others 1 (20.0) 4 (80.0)

Religion

Islam 67 (42.4) 91 (57.6) 0.469

Buddhist 35 (35.0) 65 (65.0)

Christian 9 (32.1) 19 (67.9)

Hindu 15 (50.0) 15 (50.0)

Others 2 (50.0) 2 (50.0) 

Marital status

Single 15 (61.8) 19 (38.2) 0.031

Married 94 (37.8) 155 (62.2)

Separated 4 (33.3) 8 (66.7)

Widow(er) 9 (36.0) 16 (64.0)

Education level

No formal education 17 (51.5) 16 (48.5) 0.404

Primary school 34 (37.8) 56 (62.2)

Secondary school 58 (37.4) 97 (62.6)

University/college 19 (45.2) 23 (54.8)

Occupation

Professional 10 (30.3) 23 (69.7) 0.446

Non-professional 47 (40.9) 68 (59.1)

Unemployed 42 (38.2) 68 (61.8)

Retired 29 (46.8) 33 (53.2)

Household income (RM)

<1000 55 (46.6) 63 (53.4) 0.033

1001–2000 40 (43.0) 53 (57.0)

>2001 33 (30.3) 76 (69.7)

Smoking

Smokers 27 (44.3) 34 (55.7) 0.45

Non-smokers 101 (39.0) 158 (61.0)

HbA1c (%)

Mean 7.75 7.79 0.843

Duration of diabetes (months)

Mean 62.67 66.44 0.584
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Table 3.  Association between anxiety status and socio-demographic and clinical characteristic 
(Continued)

Duration of follow-up

2 weeks 2 (28.6) 5 (71.4) 0.436

1 month 39 (40.6) 57 (59.4)

2 months 12 (54.5) 10 (45.5)

3 months 27 (33.8) 53 (66.3)

5 months 48 (41.7) 67 (58.3)

Diabetic treatment

Lifestyle modification 13 (38.2) 21 (61.8) 0.636

Oral medication 93 (39.1) 145 (60.9)

Oral and insulin 22 (46.8) 25 (53.2)

Insulin only 0 (0) 1 (100.0)

Co-morbidity

Yes 113 (42.6) 152 (57.4) 0.034

No 15 (27.3) 40 (72.7)

Complication

Yes 36 (44.4) 45 (55.6) 0.345

No 92 (38.5) 147 (61.5)

Family history of DAS

Yes 13 (81.3) 3 (18.8) 0.001

No 115 (37.8) 189 (62.2)

Table 4.  Association between anxiety status and socio-demographic characteristic and other 
selected variable

Variable Stress symptom

Yes (n = 62) Percentage No (n = 258) Percentage p-value

Age (years)

Mean 55.53 57.47 0.206

Sex

Male 25 (16.7) 125 (83.3) 0.25

Female 37 (21.8) 133 (78.2)

Ethnicity

Malay 28 (17.7) 130 (82.3) 0.072

Chinese 19 (17.1) 92 (82.9)

Indian 15 (32.6) 31 (67.4)

Others 0 (0) 5 (100.0)

Religion

Muslim 28 (17.7) 130 (82.3) 0.206

Buddhist 42 (17.0) 207 (83.0)

Christian 7 (25.0) 21 (75.0)

Hindu 10 (33.3) 20 (66.7)

Others 0 (0) 4 (100.0)
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Table 4.  Association between anxiety status and socio-demographic characteristic and other 
selected variable (Continued)

Marital status

Single 12 (35.3) 22 (64.7) 0.08

Married 42 (16.9) 207 (83.1)

Separated 3 (25.0) 9 (75.0)

Widow(er) 5 (20.0) 20 (80.0)

Education level

No formal education 7 (21.2) 26 (78.8) 0.495

Primary school 18 (20.0) 72 (80.0)

Secondary school 28 (18.1) 127 (81.9)

University/college 9 (21.4) 33 (78.6)

Occupation

Professional 4 (12.1) 29 (87.9) 0.026

Non-professional 32 (27.8) 83 (72.2)

Unemployed 19 (17.3) 91 (82.7)

Retired 7 (11.3) 55 (88.7)

Household income (RM)

<1000 27 (22.9) 91 (77.1) 0.053

1001–2000 22 (23.7) 71 (76.3)

>2001 13 (11.9) 96 (88.1)

Smoking

Smokers 15 (24.6) 46 (75.4) 0.252

Non-smokers 70 (27.0) 189 (73.0)

HbA1c (%)

Mean 7.7 7.8 0.757

Duration of diabetes (months)

Mean 59.6 66.22 0.438

Duration of follow-up

2 weeks 3 (42.9) 4 (57.1) 0.430

1 month 21 (21.9) 75 (78.1)

2 months 3 (13.6) 19 (86.4)

3 months 13 (16.3) 67 (83.8)

5 months 22 (19.1) 93 (80.9)

Diabetic treatment

Lifestyle modification 10 (29.4) 24 (70.6) 0.058

Oral medication 38 (16.0) 200 (84.0)

Oral and insulin 14 (29.8) 33 (70.2)

Insulin only 0 (0) 1 (100.0)

Co-morbidity

Yes 52 (19.6) 213 (80.4) 0.806

No 10 (18.2) 45 (81.8)

Complication

Yes 18 (22.2) 63 (77.8) 0.453

No 44 (18.4) 195 (81.6)
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Association of stress with socio-demographic 
variables

Table 4 shows the association of stress with 
socio-demographic data of the subjects. Stress 
was found to be significantly associated with 
occupation and family history of DAS. Non-

professional group had higher stress level at 
(51.6%; p = 0.026). Family history of DAS 
was again found to be strongly associated with 
stress at (22.6%; p <0.001). A summary of 
the associations of DAS with the demographic 
variables and the selected ones is presented in 
Table 

Table 5. Summary of the associations between DAS and the demographic variables and selected 
variables

Variable Pearson chi-square (p-value)
Depression Anxiety Stress

Age (years) 3.198 8.253 6.245
(0.784) (0.220) (0.396)

Sex 3.013 3.346 1.326
(0.083) (0.067) (0.250)

Ethnicity 6.188 2.767 6.997
(0.183) (0.429) (0.072)

Religion 4.911 3.559 5.908
(0.297) (0.469) (0.206)

Marital status 8.874 7.264 6.767
(0.031) (0.054) (0.080)

Education level 3.041 2.919 0.378
(0.385) (0.404) (0.495)

Occupation 5.674 2.666 9.275
(0.129) (0.446) (0.026)*

Household income (RM) 8.079 6.909 6.931
(0.044)* (0.075) (0.074)

Smoking 0.150 0.571 1.312
(0.698) (0.450) (0.252)

HbA1c (%) 2.620 0.381 0.125
(0.106) (0.537) (0.723)

Duration of diabetes (months) 4.315 6.824 12.248
(0.505) (0.234) (0.032)*

Duration of follow-up 0.890 0.436 0.438
(1.128) (3.783) (3.823)

Diabetes treatment 0.568 0.636 0.430
(2.020) (1.703) (7.465)

Co-morbidity 0.218 4.483 0.061
(0.641) (0.034)* (0.806)

Complication 1.029 0.893 0.563
(0.310) (0.345) (0.453)

Family history of DAS 25.822 11.941 50.038
(<0.001)* (0.001)* (<0.001)*

*Significant at 5% significant level

Table 4.  Association between anxiety status and socio-demographic characteristic and other 
selected variable (Continued)

Family history of DAS

Yes 14 (87.5) 2 (12.5) 0.001

No 48 (15.8) 256 (84.2)
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Discussion

The prevalence of DAS in our study was 26.6%, 
40% and 19.4%, respectively. These were higher 
compared with a similar study in Klang Valley, 
Malaysia by Gurpreet et al. using DASS-21 
assessment tool where the prevalence of DAS was 
11.5%, 30.5% and 12% respectively.10

The differences in the prevalence rates of our 
study and Gurpreet et al. may be attributed to 
the demographic differences of our populations. 
In particular, our study was limited by a smaller 
number of sample size, a lower proportion 
of married subjects, a lower mean household 
income, a higher rate of unemployment and a 
higher rate of co-morbidity. Our study mirrored 
another large study in Qatar involving 12 
primary healthcare centres using similar DASS-21 
assessment tool,11 where the prevalence of DAS 
was 13.6%, 35.3% and 23.4% respectively.

The prevalence of depression in our study was 
more than two times higher than the prevalence 
of depression in the general population (10%).12 
This was in keeping with a meta-analysis study 
by Anderson et al. with a prevalence of 11% 
in general population and 31% in diabetes 
patients.13 The depressive symptomss rate we 
found was also comparable to a study14 done in 
Bahrain (33%), although in that study, the Beck 
Depression Inventory (BDI) scale was used as the 
study instrument.

However, a study conducted by Roshana et al.15 
on 260 respondents from the Diabetic Centre, 
Hospital USM (HUSM), found the prevalence 
of depression to be 12.3%. The education 
level of the participants and the presence of 
complications were identified as significant risk 
factors. The difference between the findings of 
this study and those of ours may be due to the 
different study instrument used by HUSM. In 
that study, the HADS (Hospital Anxiety and 
Depression Scale) was used. The study done by 
Roshana et al.17 involved all respondents from 
the tertiary care centre as compared with our 
study involving respondents from the primary 
care. Their mean HbA1c was higher (8.5 ± 
1.8% vs 7.78 ± 1.7%). This indicated higher 
prevalence of diabetic complications in their 
study population.

We found the prevalence of DAS among type 2 
diabetes patients at the private general practice 
clinics and the government community clinics 
were similar. The prevalence of DAS in the 

private general practice clinics compared 
with the government community clinics was 
as follows: 26.4% vs 23.8% for depression, 
36.8% vs 41.6% for anxiety and 19.8% vs 
17.3% for stress. This finding is important, 
as there are limited studies involving diabetes 
patients from the private sector in the medical 
literature.

Our study revealed that marital status and 
the family history of DAS were predictors of 
depression. These findings were consistent with 
those from the studies by Martin et al. and 
Agbir et al.16,17 Gurpreet et al.10 also showed 
a family history of psychiatric illness was the 
strongest predictor of DAS among patients 
with diabetes. We found that the respondents 
who were married were less likely to be 
depressed compared with those who were either 
single, separated or widowed.

Although various social factors such as 
age, gender, ethnicity, level of education, 
occupation, HbA1c level, duration of diabetes 
and presence of complications were cited to 
be associated with depression, our study failed 
to prove such an association. A study done 
by Raval et al.18 in India proved that high 
prevalence of depression in patients with type 
2 diabetes mellitus was associated with diabetic 
complications particularly neuropathy and 
diabetic foot disease. This study was conducted 
on patients at a tertiary care centre, whereas 
our study was conducted at the primary care 
setting, where the prevalence of complications 
was likely to be much lower.

We found the prevalence of anxiety to be 
almost double that of depression and stress. 
Our findings concurred with those from other 
studies19,20 that anxiety is common in medical 
illness, supporting the association between 
psychiatric illness and chronic medical 
conditions such as diabetes.

A similar study done in Karachi showed that 
the prevalence of anxiety in adult patients 
with type 2 diabetes was 57.9%.21 This study 
also noted that having co-morbidities such 
as hypertension or ischaemic heart disease 
was significantly associated. The metabolic 
component found to be associated with 
anxiety was raised blood triglycerides levels.21 
A descriptive, cross-sectional study22 done 
in a Malaysian public hospital also showed 
that ischaemic heart disease was significantly 
associated with anxiety.
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Our study also found that occupation 
appears to be a strong predictor for stress 
symptoms. Patients who were working as 
non-professional seems appear more likely to 
be stressed compared with those who were 
working as professionals, unemployed or 
retired. Those who work as non-professionals 
may be probably stressed regarding their job 
stability and work life balance. They may be 
too busy to understand their illness and to 
manage their condition.

Although several factors have been identified 
to be associated with DAS among patients 
with diabetes in our study, in general, 
different studies have shown a vast array of 
factors different from our study contributing 
to DAS. The differences were due to the 
different studies being set in different cultures, 
demography, disease process, duration of 
disease and financial situations.

Our study indicated that a family history of 
DAS was strongly associated with positive 
DAS scores. This shows that taking family 
history of psychiatric illness is important in 
identifying a vulnerable group for screening 
and management of psychiatric illness. The 
high prevalence of DAS and the limited 
number of predictors imply that all patients 
with diabetes should be screened for DAS. 
The Canadian Diabetes Association suggested 
to routinely screen for depression and anxiety 

among patients with diabetes.23 Katon et al. 
and Lichtman et al. acknowledged depression 
as a co-morbidity of chronic diseases, such as 
diabetes mellitus and coronary heart disease, 
and which may often lead to worse clinical 
outcome.24,25 Korsen suggested screening for 
depression in patients with chronic diseases.26

In view of the high prevalence of DAS in 
patients with diabetes mellitus and a family 
history of DAS being a strong predictor, 
we recommend that patients with diabetes 
mellitus be routinely screened for symptoms 
of DAS.

For better representation and associations, we 
also recommend that future studies should 
be done involving a larger number of samples 
from multiple centres and patient selection 
should be done in a more systematic manner.

Conclusion

Our study showed that the prevalence of DAS 
is high in patients with type 2 diabetes mellitus: 
26.6% (depressing), 40% (anxiety) and 19.4% 
(stress), The strongest association was found to 
be a positive family history of DAS. Yet, only 
5% of the study population was found to have 
a family history. Hence, our recommendation 
is to screen all type 2 diabetes patients using 
DASS-21 routinely because it is simple, easy to 
perform and inexpensive.
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Abstract

Introduction: Diabetes-related distress (DRD) refers to patient’s concerns about diabetes 
mellitus, its management, need of support, emotional burden and access to healthcare. The aim 
of this study was to translate and examine the psychometric properties of the Malay version of 
the 17-item Diabetes Distress Scale (MDDS-17) in adult patients with type 2 diabetes mellitus 
(T2D).

Methods: A standard procedure was used to translate the English 17-items Diabetes Distress 
Scale into Malay language. We used exploratory factor analysis (EFA) with principal axis 
factoring and promax rotation to investigate the factor structure. We explored reliability by 
internal consistency and 1-month test-retest reliability. Construct validity was examined 
using the World Health Organization quality of life-brief questionnaire, Morisky Medication 
Adherence Scale, Patient Health Questionnaire and disease-related clinical variables.

Results: A total of 262 patients were included in the analysis with a response rate of 96.7%. A 
total of 66 patients completed the test–retest after 1 month. EFA supported a three-factor model 
resulting from the combination of the regimen distress (RD) and interpersonal distress (IPD) 
subscales; and with a swapping of an item between emotional burden (EB; item 7) and RD 
(item 3) subscales. Cronbach’s α for MDDS-17 was 0.94, the combined RD and IPD subscale 
was 0.925, the EB subscale was 0.855 and the physician-related distress was 0.823. The test–
retest reliability’s correlation coefficient was r = 0.29 (n = 66; p = 0.009). There was a significant 
association between the mean MDDS-17 item score categories (<3 vs ≥3) and HbA1c categories 
(<7.0% vs ≥7.0%), and medication adherence (medium and high vs ≥low). The instrument 
discriminated between those having diabetes-related complication, low quality of life, poor 
medication adherence and depression.

Conclusion: The MDDS-17 has satisfactory psychometric properties. It can be used to map 
diabetes-related emotional distress for diagnostic or clinical use.

Introduction

Diabetes-related distress (DRD) is defined as 
patient’s concerns about diabetes mellitus, its 
management, need of support, emotional burden 
and access to healthcare.1 Measuring DRD 
is important because it is a milder and more 
common emotional disorder that has significant 
effects on self-management and glycaemic 
control.2,3 Therefore, DRD is manageable and 
should be intervened at primary care level and 
identified in a timely manner.3,4

Type 2 diabetes mellitus (T2D) patients with 
emotional distress (DRD and depression)2 might 
not be capable of adequate self-care,5 leading to 

poor glycaemic control and increased morbidity 
and mortality.6–9 A general psychological distress 
was reported to be associated with gastro-
intestinal complaints (bloating, abdominal pain, 
loose stools and urgency) among patients with 
diabetes mellitus.10 Furthermore, untreated 
psychological disorders such as stress and distress, 
may lead to cardiovascular complications, 
depression and cognitive decline, which would 
aggravate the vicious cycles of self-care ability.11–13

Psychosocial problems that are related to 
diabetes, personal relationships and work, might 
begin early from the time of T2D diagnosis. 
Approximately half of the newly diagnosed 
patients with T2D often used negative coping 
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strategies and more frequently expected that 
diabetes would negatively affect their future.14,15 
International and local data have shown 
that many patients with T2D experienced 
psychosocial and emotional burden.16–18 In 
Malaysian hospitals, more than half of these 
patients with diabetes mellitus felt burnt out 
from coping with increasingly difficult diseases.18 
Many patients worried about hypoglycaemia, 
worsening disease and insulin injection.19 
Majority of the patients felt tired of complying 
with their medication and reported that diabetes 
was preventing them from doing what they 
wanted to do.18 Using the Depression, Anxiety 
and Stress Scale (DASS) 21 questionnaire, the 
prevalence of depression, anxiety and stress 
symptoms among patients with T2D in 12 
Malaysian public primary care clinics were 
11.5%, 30.5% and 12.5%, respectively.20 
Primary care patients treated with insulin had 
also been shown to report higher diabetes-
related emotional distress compared to oral- or 
diet-treated patients.21,22 Interestingly, Fisher L 
et al. reported that what has been widely called 
“depression” among patients with T2D in the 
literature may really be either major depressive 
disorder or/and DRD, with the latter displaying 
a more consistent and significant relationships 
with self-management, self-efficacy and 
glycaemic control.2,23

Local data showed increasing prevalence of T2D, 
diabetes-related complications and persistent 
poor disease control and management,19,24–26 
especially affecting the Malays.27–31 Given the 
rising burden of T2D and its associated mood 
disorders in Malaysia, and the availability of 
emotional training program or behavioural 
intervention in these patients,32–34 we translated 
and validated a Malay version of the 17-item 
Diabetes Distress Scale (MDDS-17) hoping that 
DRD could be rightly assessed in the Malay-
literate patients in clinical practice. In this study, 
we analysed the data to address three major 
questions:
1.  What is the reliability and efficiency of the 

MDDS-17 in clinical practice?
2.  What are the operating characteristics of the 

MDDS-17?
3.  What is the construct validity of the MDDS-

17 in relation to glycaemic control, quality 
of life, medication adherence and depressive 
symptoms?

Methods

This cross-sectional study comprised the 
questionnaire translation and validation of 

the MDDS-17. Approval was obtained from 
the original author to use the DDS English 
version. All subjects had provided written 
consent before participation. We reported this 
study according to an international consensus 
on taxonomy, terminology and definitions of 
measurement properties for health-related 
patient-reported outcomes.35,36

Description of the 17-item Diabetes Distress 
Scale (DDS-17)

The original 17-item DDS was tested by 
Polonsky et al. on patients with type 1 and 
T2D at both the primary care and specialist 
settings.1 This instrument assesses problems 
and hassles concerning diabetes for 1 month 
on a Likert scale from 1 (not a problem) to 6 
(a very serious problem).1 Scoring of this scale 
involves summing up the patient’s responses to 
the appropriate items and divide by the number 
of items in that scale. A mean item score of 
≥ 3 is considered a level of distress worthy of 
clinical attention, whereas an overall mean score 
of less than 2.0 indicates little to no distress, a 
score between 2.0 and 2.9 indicates moderate 
distress.37 The DDS-17 yields a total diabetes 
distress scale score plus 4 subscale scores, each 
addressing a different kind of distress: emotional 
burden subscale (EB) (e.g., “feeling overwhelmed 
by the demands of living with diabetes”), 
physician-related distress subscale (PD) (e.g., 
“feeling that my doctor doesn’t take my concerns 
seriously enough”), regimen-related distress 
subscale (RD) (e.g., “feeling that I am not 
sticking closely enough to a good meal plan”), 
and diabetes-related interpersonal distress (IPD) 
subscale (e.g., “feeling that my friends/family 
don’t appreciate how difficult living with diabetes 
can be”). Internal reliability of the DDS and 
the four subscales was adequate (α>0.87), and 
validity coefficients yielded significant linkages 
with the Centre for Epidemiological Studies 
Depression Scale, meal planning, exercise and 
total cholesterol.1

Setting

This study was conducted in a public health 
clinic, Klinik Kesihatan Salak, Selangor, 
Malaysia. Salak Health Clinic is a government 
health clinic that has resident doctors and 
headed by a family medicine specialist. The clinic 
is equipped with complete in-house facilities 
ranging from medical laboratory tests, plain 
x-rays and pharmacy. The clinic provides primary 
medical care services via a multi-disciplinary 
team approach involving nutritionist 
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or dietician, pharmacist, physiotherapist, 
occupational therapist and paramedics who 
have undergone specialised training in diabetes 
education and eye care.38,39

Study samples

A target sample size of 100–150 patients was 
estimated to give a good precision for reliability 
and validity study.40 We doubled the sample 
size to 200–300 to account for missing data 
(incomplete returned questionnaires and 
unavailability of blood test results). A convenient 
sampling of 271 patients with T2D who fulfilled 
the inclusion and exclusion criteria were recruited 
by trained research assistants. Two patients 
declined to participate, and seven did not 
complete the questionnaires (often because there 
was inadequate time or for unknown reason).

Patients were included in the study according 
to following criteria: patients had to be a Malay, 
should be at least 30 years old or more, had 
been diagnosed with T2D for at least 1 year, 
had been on regular follow-up with at least three 
visits in the past 1 year, had recent blood test 
results within the past 3 months at the time of 
recruitment, and should be able to communicate 
in Malay language. Patients who were pregnant 
or breastfeeding an infant, or those with severe 
health problems or psychiatric/psychological 
disorders that caused cognitive impairments and 
could not complete interviews were excluded. 
Severe health problems such as life-threatening 
diseases, recent acute complications or injuries 
and recently discharged from hospital comprised 
the other exclusion criteria. The definition of T2D 
was as when the patient’s case record fulfilled all 
these criteria: (i) either documented diagnosis of 
diabetes mellitus according to the World Health 
Organization criteria or (ii) those whose current 
treatment consisted of life-style modification, on 
oral anti-hyperglycaemic agent or insulin.

Study procedures

Patients self-administered the socio-
demographic and MDDS-17 questionnaires, 
and for those who could not, face-to-face 
interviews were performed by the trained 
research assistants. Additionally, they completed 
the World Health Organization Quality of 
Life-brief version (WHOQOL-BREF),41 the 
eight-item Morisky Medication Adherence 
Scale (MMAS-8)42,43 and the nine-item Patient 
Health Questionnaire (PHQ-9).44,45 Malay 
versions were used for all these questionnaires. 

WHOQOL-BREF has 25 items measuring 
quality of life over the past 4 weeks in four 
domains: (1) physical domain, (2) psychological 
domain, (3) social relationships domain and (4) 
environment domain. It scores from 25 to 100 
and the scores are scaled in a positive direction 
(i.e. higher scores denote higher quality of life).41

The MMAS-8 measures medication adherence 
during the past 2 weeks. It scores from 0 to 8 
and the levels of adherence were considered 
based on the following scores: medication 
adherence (<6), medium adherence (6 to <8) 
and high adherence (8).42,43

PHQ-9 evaluates depressive symptoms and 
grades the depression severity. It scores from 0 
to 27, which can be classified as 0–4 (minimal), 
5–9 (mild), 10–14 (moderate), 15–19 
(moderately severe), and 20–27 (severe).44,45

Almost all the participating patients self-
administered the questionnaires. Medical records 
were reviewed to obtain the latest haemoglobin 
A1c (HbA1c) and fasting lipid profiles within 
the past 3 months. This study received approval 
from the Medical Research Ethics Committee 
(MREC), Malaysia. The study registered ID is 
NMRR-12-1167-14158, the approval date was 
11 March 2013 with the reference number of 
the notice: (2) dlm. KKM/NIHSEC/800-2/2/2/
P13-68.

Instrument translation

Figure 1 shows the translation process of the 
DDS-17 from its original language (English) 
to Malay. It was conducted according to 
standard guidelines for cross-cultural adaption 
of self-report measures.46,47 The translation 
and cultural adaptation process included 10 
steps: (1) preparation, (2) forward translation, 
(3) reconciliation, (4) back translation, (5) 
back translation review, (6) harmonisation, 
(7) cognitive debriefing, (8) review of 
cognitive debriefing results and finalisation (9) 
proofreading and (10) final report.

Forward translation of the original 
questionnaire was undertaken by translation 
from English to the Malay language to 
produce a version that was semantically 
and conceptually as close as possible to 
the original questionnaire. Translation was 
done independently by two people: one 
was a medical officer in practice as a general 
practitioner and the other one was a qualified
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linguistic translator; both were native speakers 
of Malay and proficient in English. Each 
translator produced a forward translation 
of the original questionnaire into the target 
language without any mutual consultation. 
Backward translation from Malay to English 
was carried out by another two translators, 
also consisted of a medical officer in practice 
as a general practitioner and a qualified 
linguistic translator. The principal researcher, 
who is a Malaysian, organised a meeting 
to review the two primary versions and 
compared them with the original. Repeated 
discussion between the four translators and 
researcher were done to resolve inconsistencies 
in the consensus meeting and a final version, 
ready for testing, was generated.

The translated questionnaire was first 
distributed to four experts cum investigators 
in this study. All experts agreed that the 
MDDS-17 was adequately relevant and 
comprehensive in assessing DRD. Later the 
translated questionnaire was also distributed 

to 10 Malay patients of similar inclusion and 
exclusion criteria for comment. These individuals 
were not included in the later validity and 
reliability study. The patients’ comments on 
the MDDS-17 were that the items were easily 
understood and acceptable with regards to their 
cultural background. The final MDDS-17 version 
was accepted without modification and made 
available for the validity and reliability study. 
The MDDS-17 questionnaire took about 5–10 
minutes to complete.

Test–retest reliability

To examine one-month reliability test–retest 
analysis, approximately one-fifth of the initial 
study sample was randomly selected (n = 48), 
and another group of patient was invited 
when they came back for medicine re-supply 
(n = 25). In total, we had 66 (41 + 25) patients 
who completed the test–retest after 1 month. 
Seven patients who participated in the initial 
study and agreed to participate in the 1-month 
reliability test–retest did not turn up.

Original DDS-17

Forward Translation 1
by Medical Professional A

Forward Translation 2
by Professional Linguist A

Backward Translation 1
by Medical Professional B

Backward Translation 2
by Professional Linguist B

DDS-17 Malay 
version 1

DDS-17 Malay 
version 2

Translations review, reconciliation and harmonization 
in a meeting with the four translators

Cognitive debriefing with 10 patients 

Review of cognitive debriefing and finalization of 
DDS-17 Malay version by the principal investigator

Proof-reading by all investigators

DDS-17 Malay was validated on 262 Malay patients 

One-month test -retest reliability was done on 66 patients 

Figure 1. Translation process

harmonisation

finalisation of

Proof reading
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Statistical analyses

The factor structure was investigated by 
exploratory factor analysis (EFA) using principal 
axis factoring and promax oblique rotation, as 
the factors were correlated.48 We determined the 
number of factors from the criterion eigenvalue 
≥1, supplied with judgment based on scree plots. 
We determined the allocation of items to factors 
by rotated factor loadings ≥0.5 in absolute value. 
Items with loadings below 0.5 in absolute value 
were not allocated to any factor.

Descriptive statistics were used to describe 
demographic and disease characteristics of 
the patients and their diabetes distress scores. 
Percentages and frequencies were used for the 
categorical variables, while means and standard 
deviations were calculated for the continuous 
variables. The characteristics of the whole sample 
and of the distress groups were presented. Chi 
square (χ2), Spearman correlation and student 
t-test were carried out for MDDS-17 scores 
and categorical and continuous independent 
variables, appropriately. Mann–Whitney U test 
was used in the analyses of the total MMAS-
8 and total PHQ-9 scores, as the distribution 
for these two variables were not normally 
distributed.

For most of the analyses, the MDDS-17 was 
divided according to the mean item score into 
<3 and ≥3. These categories were chosen based 
on the cut-off scores used by Polonsky for the 
original DDS-17.33 Internal consistency was 
assessed using Cronbach’s α, and Spearman’s 
rank correlation was used to assess test–
retest reliability. A Cronbach α of more than 
0.70 indicates good internal consistency.49 

Correlations were interpreted using the 
following Cohen’s criteria: 0–0.25 = little or 
no correlation, 0.25–0.5 = fair correlation, 
0.5–0.70 = moderate to good correlation and 
>0.70 = very good to excellent correlation.

Construct validity was assessed through the 
association between MDDS-17 categories 

(mean score <3 and ≥3) and HbA1c levels 
(≥7.0% and <7.0%) and medication adherence 
categories (MMAS-8 score <6 vs MMAS-8 score 
= 6–8). These were done by using Chi square 
(χ2) tests, assuming that patients with higher 
levels of distress also report poor diabetes control 
and low medication adherence, respectively. 
Construct validity of the MDDS-17 as a 
measure of distress was assessed by examining 
demographic and disease-related clinical 
variables, quality of life (WHOQOL-BREF), 
medication adherence (MMAS-8), depression 
(PHQ-9), blood pressure, lipid profiles and 
disease duration over the two MDDS-17 
categories. Evidence to suggest the discriminative 
validities were examined by Pearson correlations 
of the relationships between the MDDS-17 scale 
scores and the PHQ-9 and WHOQOL-BREF 
total scores. This was possible considering the 
similarity between DRD and depression, and 
the difference between DRD and quality of 
life.3,50 Criterion validity was not performed as a 
gold standard was absent for this health-related 
patient-reported outcomes.46,47

Statistical analyses were performed using 
Statistical Package for Social Science 21.0 
(SPSS, Chicago, IL). The significance level was 
set at p <0.05.

Results

A total of 262 patients were eligible and 
included in the analysis with a response rate of 
96.7% in which 66 patients had completed the 
test–retest after 1 month. The mean (SD) for 
age was 55.2 (9.74) years, duration of diabetes 
was 4.9 (4.39) years. The socio-demographic 
and clinical characteristics of the distress groups 
are shown in Tables 1 and 2. Of the 262 Malay 
patients with T2D, 26 (9.9%) were having 
significant distress (based on MDDS-17 scores 
of 3 or more). Higher proportion of patients 
with diabetes complications showed significant 
DRD (Table 1). There were no significant 
differences in DRD for the other variables 
tested (Tables 1 and 2).
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Table 1. Proportion of socio-demography according to MDDS-17 score categories

Mean MDDS-17 score
X2 p-value

Total, n (%)a <3, n (%)b ≥3, n (%)b

Gender

Female 136 (51.9) 120 (88.2) 16 (11.8)
1.07 0.41

Male 126 (48.1) 116 (92.1) 10 (7.9)

Total 262 (100) 236 (90.1) 26 (9.9)

Marital status

Married/partner 218 (83.8) 196 (89.9) 22 (10.1)
0.35 0.78

Unmarried 42 (16.2) 39 (92.9) 3 (7.1)

Total 260 (100) 235 (90.4) 25 (9.6)

Educational status

Never 5 (1.9) 5 (100.0) 0
1.57 0.46Primary and 

secondary 205 (78.8) 186 (90.7) 19 (9.3)

Tertiary 50 (19.2) 43 (86.0) 7 (14.0)

Total 260 (100) 234 (90.0) 26 (10.0)

Educational status

Retired/home 
manager 138 (52.7) 124 (89.9) 14 (10.1)

3.71 0.16Employed 122 (46.6) 111 (91.0) 11 (9.0)

Unemployed 2 (0.8) 1 (50.0) 1 (50.0)

Total 262 (100) 236 (90.1) 26 (9.9)

Income (RM)

<1000 95 (37.4) 85 (89.5) 10 (10.5)

0.66 0.721000–2999 135 (53.1) 124 (91.9) 11 (8.1)

≥3000 24 (9.4) 21 (87.5) 3 (12.5)

Total 254 (100) 230 (90.6) 24 (9.4)

Do you exercise?

No 127 (48.5) 112 (88.2) 15 (11.8)

1.69 0.43
I do at most 3 
times in a week 94 (35.9) 85 (90.4) 9 (9.6)

I do more than 3 
times in a week 41 (15.6) 39 (95.1) 2 (4.9)

Total 262 (100) 236 (90.1) 26 (9.9)

Smoking

Never 192 (73.8) 170 (88.5) 22 (11.5)

1.79 0.41Stop >5 years 29 (11.2) 27 (93.1) 2 (6.9)

Stop <5 years and 
active smoker 39 (15.0) 37 (94.9) 2 (5.1)

Total 260 (100) 234 (90.0) 26 (10.0)

Hypertension

No 77 (29.5) 71 (92.2) 6 (7.8) 0.57 0.51

Yes 184 (70.5) 164 (89.1) 20 (10.9)

Total 261 (100) 235 (90.0) 26 (10.0)
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Table 1. Proportion of socio-demography according to MDDS-17 score categories (Continued)

Mean MDDS-17 score
X2 p-value

Total, n (%)a <3, n (%)b ≥3, n (%)b

Dyslipidaemia

No 249 (95.8) 224 (90.0) 25 (10.0)
0.01 1.00

Yes 11 (4.2) 10 (90.9) 1 (9.1)

Total 260 (100) 234 (90.0) 26 (10.0)

Any diabetes complication

No 244 (93.1) 223 (91.4) 21 (8.6)
6.89 0.02

Yes 18 (6.9) 13 (72.2) 5 (27.8)

Total 262 (100) 236 (90.1) 26 (9.9)

Oral hypoglycaemic agent

No 31 (11.8) 28 (90.3) 28 (90.3)
0.002 1.00

Yes 231 (88.2) 208 (90.0) 208 (90.0)

Total 262 (100) 236 (90.1) 236 (90.1)

Insulin

No 163(62.2) 145 (89.0) 18 (11.0)

3.19 0.361 type 55 (21.0) 52 (94.5) 3 (5.5)

≥2 types 44 (16.8) 39 (88.6) 5 (11.4)

Total 262 (100) 236 (90.1) 26 (9.9)

aColumn %, bRow %
MDDS-17, Malay version of the 17-item Diabetes Distress Scale

Table 2. Mean comparison of age, disease biomarkers, quality of life, medication adherence and 
depressive scores according to MDDS-17 score categories

Mean MDDS-17 score

t p- 
valueTotal, n

<3 ≥3

Mean (SD) n (%) Mean (SD) n (%)

Age (year) 262 55.5 (9.77) 236 (90.1) 52.9 (9.51) 26 (9.9) 1.31 0.19

Diabetes duration 
(year)

244 5.1 (4.46) 220 (90.2) 3.4 (3.65) 24 (9.8) 1.74 0.08

HbA1c (%) 228 8.5 (2.15) 205 (89.9) 7.7 (1.87) 23 (10.1) 1.66 0.10

Hypertension 
duration (year)

179 5.5 (5.48) 160 (89.4) 5.5 (6.05) 19 (10.6) 0.05 0.96

SBP (mmHg)
262

140.3 
(18.17)

236 (90.1)
140.5 

(17.77)
26 (9.9) −0.07 0.95

DBP (mmHg)
262

81.9 
(13.20)

236 (90.1)
83.0 

(13.80)
26 (9.9) −0.40 0.69

Dyslipidaemia 
duration (year)

11 5.6 (4.06) 10 (90.9) 4.0 (0) 1 (9.1) 0.38 0.72

LDL-C (mmol/L) 180 3.0 (0.92) 163 (90.6) 3.3 (0.86) 17 (9.4) −1.22 0.22

HDL-C (mmol/L) 180 0.9 (0.28) 163 (90.6) 0.9 (0.26) 17 (9.4) −0.86 0.39

Triglyceride 
(mmol/L)

180 2.1 (1.51) 163 (90.6) 1.8 (1.35) 17 (9.4) 0.70 0.48

Total cholesterol 
(mmol/L)

214 4.8 (1.23) 192 (89.7) 4.7 (1.11) 22 (10.3) 0.34 0.74

Total 
WHOQoL-BREF

262 56.6 (5.62) 236 (90.1) 51.0 (7.47) 26 (9.9) 4.73 < 0.001
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Table 2. Mean comparison of age, disease biomarkers, quality of life, medication adherence and 
depressive scores according to MDDS-17 score categories (Continued)

Mean 
Ranka n (%)

Mean 
Ranka n (%) U

p- 
value

Total MMAS 244 128.8 225 (90.7) 82.9 23 (9.3) 1629.5 0.003

Total PHQ 228 119.8 231 (90.2) 208.5 25 (9.8) 4888.0 <0.001
aMann–Whitney U test

Mean DDS score ≥3 indicates moderate to severe distress DBP, diastolic blood pressure; HDL-C, high-density-
lipoprotein cholesterol; LDL-C, low-density-lipoprotein cholesterol; MDDS-17, Malay version of the 17-item 
Diabetes Distress Scale; MMAS, Morisky Medication Adherence Scale; PHQ, Patient Health Questionnaire; SBP, 
systolic blood pressure; U, Mann–Whitney U test statistic; WHOQoL-BREF, World Health Organization quality of 
life-brief

Exploratory factor analysis

The EFA supported a three-factor model 
instead of the four-factor in the original DDS-
17 (Table 3). Kaiser–Meyer–Olkin (KMO) 
measure of sampling adequacy was 0.925, 
and the Bartlett’s test of sphericity had the 
approximated Chi-Square value of 2915.83 
(df = 136, p<0.0001). Subscales IPD and 
RD were merged as one factor. The other 
two subscales were more or less similar to 
the original subscales. Item 15 “Feeling that 
I don’t have a doctor who I can see regularly 
enough about my diabetes” was allocated 
to this factor instead of PD subscale; item 7 
“Feeling that I will end up with serious long-
term complications, no matter what I do” 
was also allocated to this factor instead of EB 
subscale. Item 3 “Not feeling confident in my 
day-to-day ability to manage diabetes” was 
allocated to EB instead of RD subscale. The 
mean MDDS-17 score was 33.7 (SD 13.01). 
The lowest score was in physician-related 

distress (mean 4.7, SD 2.33) and the highest 
in combined RD and IPD subscale (mean 
17.7; SD 7.67). Few data were missing (96% 
had complete data).

Reliability

High internal consistency was found (Cronbach’s 
α = 0.940) for the 17 items in MDDS-17 version. 
Its item to total correlation coefficient ranged 
from 0.537 to 0.791. According to the original 
subscales, the Cronbach’s α values for the EB, PD, 
RD and IPD subscales were 0.845, 0.856, 0.850 
0.842, respectively. Following the three-model 
from the EFA in this study, the Cronbach’s α for 
the combined RD and IPD subscale was 0.925, 
for EB subscale it was 0.855 and for PD it was 
0.823.

The 1-month test–retest reliability value was 
r = 0.29 (n = 66, p = 0.009) with similar scores 
between the first and second assessment (34.0 SD 
13.86 versus 35.6 SD 13.7).
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Table 3. Factor structure of the MDDS-17

MDDS-17 Subscales Factorsa

1 2 3

2. Feeling that diabetes is taking up too much of 
my mental and physical energy every day

Emotional 
burden

0.41 0.77 0.44

4. Feeling angry, scared and/or depressed when I 
think about living with diabetes

0.53 0.73 0.50

10. Feeling that diabetes controls my life 0.53 0.68 0.36

14. Feeling overwhelmed by the demands of living 
with diabetes

0.64 0.76 0.46

3.  Not feeling confident in my day-to-day ability 
to manage diabetes

0.54 0.73 0.50

16. Not feeling motivated to keep up my diabetes 
self-management

Regimen 
distress (RD)

0.85 0.58 0.59

12. Feeling that I am not sticking closely enough to 
a good meal plan

0.73 0.48 0.44

8. Feeling that I am often failing with my 
diabetes routine

0.79 0.67 0.57

6. Feeling that I am not testing my blood sugars 
frequently enough

0.64 0.49 0.51

7. Feeling that I will end up with serious long-
term complications, no matter what I do

0.72 0.63 0.60

13. Feeling that friends or family don't appreciate 
how difficult living with diabetes can be

Interpersonal 
distress

0.82 0.52 0.50

17. Feeling that friends or family don't give me 
the emotional support that I would like

0.82 0.49 0.56

9. Feeling that friends or family are not supportive 
enough of self-care efforts (e.g. planning 
activities that conflict with my schedule, 
encouraging me to eat the "wrong" foods)

0.72 0.47 0.42

15. Feeling that I don't have a doctor who I can see 
regularly enough about my diabetes

0.79 0.40 0.75

1. Feeling that my doctor doesn't know enough 
about diabetes and diabetes care

Physician-related 
distress

0.43 0.48 0.71

11. Feeling that my doctor doesn't take my 
concerns seriously enough

0.70 0.47 0.81

5.  Feeling that my doctor doesn't give me clear 
enough directions on how to manage my 
diabetes.

0.55 0.50 0.84

DDS, 17-item Diabetes Distress Scale; MDDS-17, Malay version of the 17-items Diabetes Distress Scale

aRotated component matrix. Extraction method: principal axis factoring. Rotation method: promax with Kaiser 
Normalisation. Rotation converged in 6 iterations. 
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Construct validity

The correlation between the total MDDS-17 
scores and the total WHOQOL-BREF scores, 
MMAS scores and PHQ scores were r = −0.41 
(n = 253, p < 0.0001), r = −0.29 (n = 241, 
p<0.0001) and r = 0.56 (n = 247, p<0.0001), 
respectively. The student t-test showed a 
significant relationship between MDDS-17 
categories and WHOQOL-BREF, MMAS and 
PHQ (Table 2). Malay adult patients with T2D 
who were more distress also had lower quality 
of life, less adherent to medication and more 
depressed.

There was a significant association between the 
mean MDDS-17 score categories (<3 vs ≥3) 
and HbA1c categories (≥7.0% and <7.0%) (χ2 
= 4.20; p = 0.048). Using medication adherence 
categories of high and medium adherence 
(MMAS-8 score = 6–8) vs low adherence 
(MMAS-8 score <6; χ2 = 10.37; p = 0.001).

Discussion

The main objective of this paper was to report 
the reliability and validity of the translated 
version of the MDDS-17 in a sample of adult 
Malay patients with T2D. This study was the 
first to systematically translate and validate the 
DDS-17 into the Malay language.

The factor model identified in our study is 
not exactly similar to Polonsky et al. (2005).1 

Although, IPD and RD were merged as one 
factor component, they could be representative of 
its own construct theoretically. Alternatively, these 
merged subscales can be known as therapeutic 
support distress in the MDDS-17. EFA did not 
support the allocation of some items according 
to the original subscales. The Norwegian version 
of the DDS also found that item 7 was allocated 
to RD instead of emotional burden subscale.51 
Item 15 is both conceptually and statistically 
appropriate to be kept in the PD subscale. Item 
15 may be explained in the sense that having 
a doctor to see regularly might be due to the 
doctor being seen as a source of social support 
when they were distressed about their diabetes. 
Item 7 could reflect patients’ hopelessness despite 
trying their best with the regimen, and thus 
might have resulted into the RD. Item 3, lack 
of confidence might be perceived as more of an 
emotional burden because of uncertainty and 
worry regarding their ability to manage their day 
to day diabetes. Hence, assessment of subscales of 
DRD should be used with some modification in 

the MDDS-17. The EB subscale in the MDDS-
17 should include item number 3, and the item 
number 7 should be moved out from EB and 
include under RD. It is important to highlight 
that this new factor structure had better internal 
consistency reliability than the previous DDS-
17. The internal consistencies of the original 
subscales were fairly good and in particular the 
total MDDS-17 score shows potential for use in 
clinical trials to capture DRD. However, more 
research in larger populations and different 
settings is needed to establish the relative strength 
and weaknesses of MDDS-17 and its subscales.

Some similar results were also noted by Polonsky 
et al. including the elevated DDS-17 total scores, 
which were associated with being younger, poorer 
self-care and more depressed, and none of the 
subscales were significantly related to patient sex, 
ethnicity, educational level or diabetes duration.1 
In contrast to this study, Polonsky et al. reported 
that more distressed patients were having elevated 
lipid levels and were using insulin. This might be 
due to their cohorts of patients, where majority 
were high school graduates (87.7%), most 
patients (50.4%) were using insulin and about 
half (46.2%) had come from highly specialised 
programs; suggesting that these individuals 
may have had more co-morbid conditions and 
complications. These same reasons would explain 
their higher mean total DDS-17 score (38.5) as 
compared to this study (33.8). 

Our study among Malay patients with T2D 
showed that the MDDS-17 had high internal 
consistency (0.94), which is comparable to that 
of the original DDS-17 (0.93).1 The rather 
moderate 1-month test–retest reliability could 
be due to the variability of DRD as experienced 
by the patients over the 4 weeks period. A 
shorter time interval between assessments for 
this test–retest reliability might result in a higher 
correlation. However, we chose the period of 1 
month because of feasibility reason, that T2D 
is a chronic disease and DRD was expected 
to be more or less the same within 1 month. 
Persistence of DRD up to a period of 9 months 
and 18 months was observed elsewhere and 
was noted to be more persistence compared to 
the other affective disorders such as dysthymia, 
general anxiety disorder and panic disorder.52

The analyses indicated that the MDDS-17 is a 
valid instrument for measuring DRD, as the 
instrument was able to differentiate between 
patients who were clinically different. Besides 
showing that glycaemic control (HbA1c < 
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7.0%) was found to be significantly related 
with MDDS-17 scores <3, Malay adult patients 
with T2D who were more distressed were also 
having diabetes-related complication, leading 
to a lower quality of life, less adherent to 
medication and feeling more depressed. These 
significant associations of diabetes distress with 
quality of life and depression were also reported 
in Chinese and Persian adult patients with 
T2D.53,54

Patients with T2D who achieved glycaemic 
control were experiencing lesser distress in 
the study cohort. This finding suggested 
that patients with good glycaemic control 
had an overall lower distressing lifestyles and 
experiences. Association between the MDDS-
17 categories and medication adherence 
categories represented an aspect of self-
management in T2D.2 We observed that 
patients with T2D and DRD were predisposed 
to medication non-adherence as observed in the 
other study.33

MDDS-17 will allow evaluation and study of 
DRD in clinical practice and trial, respectively. 
This is important because DRD could be 
more prevalent than and a precursor to other 
psychopathologies such as depression.12,20,55 
Further, DRD is more specific to the context 
of diabetes care and has the potential to explain 
the persistent and poor disease control in our 
healthcare setting.2, 56 Life experience of the 
patients such as quality of life and aspects of 
self-management can also be investigated from 
this new perspective and modified through 
focused intervention on DRD.34

Strength and limitations

This study has limitations. The study 
population is homogeneously Malay and 
was collected from one setting of patients 
with T2D; this might affect the ability to 
generalise the scale to other ethnicities and 
for other diabetes types. However, we believe 
this study cohort was quite representative 
of the larger Malay population in Malaysia 
based on the socio-demographic and clinical 
characteristics.24,56 The sample size could 
be underpowered to detect the associations 
between MDDS-17 with blood pressure; 
lipid profiles levels and insulin use. However, 
sensitivity analysis using objective criteria or a 
gold standard test is needed to precisely answer 
this question. Unfortunately, the present study 
was limited in this respect. Future work can be 

done in relation to construct validity, sensitivity 
and responsiveness of MDDS-17. This is very 
much an ongoing procedure that requires 
the performance of MDDS-17 in a range of 
settings, patient groups and quantifying its 
changes after certain intervention over specified 
periods of time.

Conclusion

The MDDS-17 has satisfactory psychometric 
properties and can be used to map DRD for 
clinical use. Assessment of sub-scales of DRD 
using the MDDS-17 in the local context should 
be used with some modification. The emotional 
burden subscale in the MDDS-17 should 
include item number 3, and the RD item 
number 7. Alternatively, RD and IPD subscales 
can be merged into a therapeutic support 
distress subscale. Although, future MDDS-17 
with these modified constructs and subscales 
is supported by the psychometric evidence 
from this study, keeping both the RD and IPD 
subscales with the recommended items shift 
is valid and may be more desirable for wider 
comparison with other studies. The MDDS-17 
seem to contribute uniquely in assessing DRD 
and are promising for use in clinical trials with 
adult patients with T2D.
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How does this paper make a difference to general practice?

•	 This	paper	presented	a	new	tool	that	may	be	used	by	clinicians	to	measure	diabetes-related	
distress (DRD).

•	 This	 paper	 reported	 on	 the	 psychometric	 properties	 of	 the	Malay	 version	 of	 the	 17-item	
Diabetes Distress Scale (MDDS-17).

•	 There	was	a	significant	association	between	DRD	(mean	MDDS-17	score	≥3)	and	HbA1c	
≥7.0%.

•	 The	MDDS-17	discriminated	well	between	 adult	 type	2	diabetes	mellitus	 (T2D)	patients	
with diabetes-related complication, low quality of life, poor medication adherence and those 
who were more depressed. 
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Abstract

Introduction: Hill-Bone compliance to high blood pressure therapy scale (HBTS) is one of 
the useful scales in primary care settings. It has been tested in America, Africa and Turkey with 
variable validity and reliability. The aim of this paper was to determine the validity and reliability 
of the Malay version of HBTS (HBTS-M) for the Malaysian population.

Materials and methods: HBTS comprises three subscales assessing compliance to medication, 
appointment and salt intake. The content validity of HBTS to the local population was agreed 
through consensus of expert panel. The 14 items used in the HBTS were adapted to reflect 
the local situations. It was translated into Malay and then back-translated into English. The 
translated version was piloted in 30 participants. This was followed by structural and predictive 
validity, and internal consistency testing in 262 patients with hypertension, who were on anti-
hypertensive agent(s) for at least 1 year in two primary healthcare clinics in Kuala Lumpur, 
Malaysia. Exploratory factor analyses and the correlation between HBTS-M total score and 
blood pressure were performed. The Cronbach’s alpha was calculated accordingly.

Results: Factor analysis revealed a three-component structure represented by two components 
on medication adherence and one on salt intake adherence. The Kaiser–Meyer–Olkin statistic 
was 0.764. The variance explained by each factors were 23.6%, 10.4% and 9.8%, respectively. 
However, the internal consistency for each component was suboptimal with Cronbach’s alpha of 
0.64, 0.55 and 0.29, respectively. Although there were two components representing medication 
adherence, the theoretical concepts underlying each concept cannot be differentiated. In 
addition, there was no correlation between the HBTS-M total score and blood pressure.

Conclusion: HBTS-M did not conform to the structural and predictive validity of the original 
scale. Its reliability on assessing medication and salt intake adherence would most probably to be 
suboptimal in the Malaysian primary care setting. 

Introduction

Hypertension is prevalent worldwide,1 but 
only about one-third of the hypertension 
patient on treatment has reached their control 
target.2,3 Treatment adherence is one of the 
important factors affecting blood pressure 
control. In order to address and research on 
the issue of treatment adherence, availability 
of a valid good measuring tool is paramount. 
A few methods are available to assess patients’ 
medication adherence. It ranges from the 

simple self-report methods,  pill counts to the 
electronic adherence monitoring devices and 
questionnaires.4 The optimal methods to be 
used in the primary care setting have to be 
valid, reliable, non-invasive, cost-effective and 
acceptable to the patients. Several multi-item 
questionnaires have been developed, tested and 
found to be useful in primary care setting to 
assess medication adherence.5–7

Hill-Bone compliance to high blood 
pressure therapy scale (HBTS) is one of the 



37

original article

Malaysian Family Physician 2015; Volume 10, number 2

multi-item questionnaires, developed for 
assessing patients’ adherence of hypertensive 
management in outpatient settings.5 In 
addition to measuring medication adherence, 
it also measures therapeutic lifestyle, which 
is salt intake. With results showing variable 
validity and reliability, HBTS has been tested 
in the local languages of Turkey and South 
Africa,8,9 and on the medication adherence 
subscale in American English and Korean 
language for Korean Americans.10,11 Morisky 
medication adherence scale (MMAS) 
is another validated questionnaire.6,7 

However, MMAS only measured adherence 
to medication and not to salt intake and 
appointment keeping in contrast to the 
three components of HBTS. The salt intake 
component was considered relevant as the 
Malaysian Adult Nutrition Survey found that 
the mean intake of sodium among adults was 
2575 mg daily, which was higher than the 
recommended daily salt intake that should be 
less than 2000 mg of sodium.12 Reduced salt 
intake is closely related to the improved blood 
pressure control.13 The objective of this study 
was to assess the structural validity, predictive 
validity and reliability of the Malay version 
of the HBTS (HBTS-M), after content and 
face validation, for its use in the primary care 
settings in Malaysia.

Materials and methods

Original HBTS consists of 14 items in three 
subscales assessing adherence to medication, 

appointment keeping and salt intake. The 
4-point Likert scale was used and the score 
ranged from 1 (all the time) to 4 (none of 
the time). Higher scores indicated better 
adherence. One of the items, which was 
item 6, “How often do you make the next 
appointment before you leave the clinic?” 
needed reverse coding on analysis.

The original items in HBTS underwent face 
and content validity through consensus of 
expert panel. The expert panel consisted of 
three academic and two practicing bilingual 
(Malay and English) family physicians. The 
examples of changes made were shown in 
Table 1. The changes were made to suit the 
local language and culture of food and salt 
intake. It was then translated into Malay 
language (HBTS-M) and back-translated 
into English (HBTS2). We followed the 
WHO guideline for linguistic validation and 
translation.14 The discrepancy between the 
original HBTS and HBTS2 was discussed and 
resolved in relation to the HBTS-M by the 
expert panel. The main issue identified was 
the structure of the sentence. The meaning of 
the items was similar to the original HBTS. 
The HBTS-M (translated version) was piloted 
in 30 patients with hypertension to assess 
the clarity of the questionnaire. During 
the pilot, participants had no problems 
in understanding the statements from the 
questionnaire. Hence, no changes were made 
to the translated version.

Table 1. Changes made to original HBTS items

Original items in HBTS Modified items for HBTS-M Reasons for changes

How often do you shake salt on 
your food before you eat it?

How often do you add salt, 
ketchup or sauce on your food 
before you eat it?

Adding ketchup and source are 
common practice than adding 
salt in our culture

How often do you eat fast food? How often do you eat fast food? 
(KFC, McDonald, chips, eat 
out)?

Fast food may not be ready 
understood, hence examples are 
given

How often do you make the next 
appointment before you leave the 
doctor’s office?

How often do you make the next 
appointment before you leave the 
clinic?

Clinic is a more common 
terminology than doctor’s office

How often do you forget to get 
prescriptions filled?

How often do you forget to get 
your repeat medication?

Repeat medication is a more 
common terminology than 
prescription filled
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The validity and reliability of the final version 
questionnaire was assessed using the HBTS-M. 
Convenience sampling of hypertensive patients 
was used to recruit participants from two public 
primary healthcare clinics in the Federal Territory, 
Malaysia over 3-month period. These two clinics 
represented the typical clinics for urban public 
health clinics in Malaysia. Most hypertension 
patients in the clinics had three monthly 
consultations with the treating doctor and 
collected medication monthly from the in-house 
pharmacy. The inclusion criteria were patients 
with hypertension, aged 18 years or more, and 
were prescribed anti-hypertensive agent(s) for 
at least 1 year. Foreigners, pregnant women, 
medically unstable patients (such as patients 
with acute renal failure and acute myocardial 
infarction) and patients with concurrent 
psychiatric problems (such as depression and 
schizophrenia) were excluded from this study. 
Participants were offered to response in three 
languages i.e. Malay, Chinese, and Tamil. We 
analysed the Malay version of HBTS, as most 
participants responded to HBTS-M; hence, we 
assumed the participants were competent in 
reading and understanding HBTS-M.

The estimated sample size required was 280. 
This was based on the item–participant ratio, 
which was 1:20. There is no fix rule to the 
sample size in analysis. A review of published 
literature on sample size in factor analysis 
noted majority of the study used up to 1 in 
20.15 The broad contents of the questionnaire 
consisted of socio-demographic data (e.g., 
age, sex, ethnicity, staying alone, education 
level and working status), clinical information 
(e.g., duration of hypertension, family history 
of hypertension and smoking status) and 
14 items of HBTS-M. Participants were 
recruited during their follow-up appointment 
in the clinics. The socio-demographic and 
clinical histories were obtained through 
face-to-face interview and the compliance 
questionnaire was self-administered before 
the participants consulted their doctors. In 
order to determine the predictive validity 
of HBTS-M, blood pressure was measured 
with the assumption that good adherence 
to hypertensive management should result 
in better blood pressure. Blood pressure 
was determined from the average of two BP 
readings measured twice with an interval of 
5 min apart during the follow-up. Trained 
registered nurses in respective clinics measured 
blood pressure by using calibrated mercury 
sphygmomanometers.

We had obtained permission from Martha 
N Hill of John Hopkins University to 
translate and validate the HBTS.5 The 
Universiti Putra Malaysia’s [UPM/FPSK/
PADS/T7-MJKEtikaPer/F01 (LECT_FEB 
(09)33] and the Malaysian Ministry of 
Health’s [NMRR-09-301-3349] Medical 
Research Ethics Committees had approved 
this study.

Statistical analysis

Data were analysed with statistical packages 
for social sciences (SPSS) version 19.0. 
In descriptive analysis, we presented 
the categorical data as frequency and 
percentage. We reported mean and 
standard deviation (SD) for normally 
distributed continuous data and median 
with interquartile range (IQR) for non-
normally distributed continuous data. 
The structural validity of HBTS-M was 
assessed using exploratory factor analysis 
with pro-max rotation. Pro-max rotation 
was chosen with assumption that the 
extracted components might be correlated. 
The assessment of adequacy in sampling 
and appropriateness of data for factor 
procedures were performed by estimating 
Kaiser–Meyer–Olkin (KMNO) statistic and 
Bartlett’s test of sphericity, respectively. The 
predictive validity of HBTS-M was assessed 
by determining the correlation between 
HBTS-M total score and blood pressure by 
using Spearman’s rank-order correlation. 
The Cronbach’s alpha was calculated to 
assess the internal consistency of the items 
within a construct.

Results

Out of 299 patients with hypertension, 
262 patients agreed to participate and 
completed the HBTS-M (response rate 
of 87.6%). Majority of the patients were 
Malay (69.8%) and women (63.7%) with 
the mean age of 56.3 (SD 8.7) years. The 
median duration of having hypertension 
was 6.0 (IQR 7.0) years. The socio-
demographic and clinical characteristics are 
presented in Table 2.
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The Kaiser–Meyer–Olkin statistic was 0.764 
denoting adequate sample size for exploratory 
factor analysis. From the procedure, three 
items (item 6, 7 and 13) were excluded, as 
they did not correlate with any extracted 
components (Table 3). Furthermore, the 
bivariate correlations between these items 
and other items were small (r = 0.007–
0.158; Table 4). The exploratory factor 
analysis revealed a five-component structure 
represented by two on medication adherence 

Table 2. Socio-demographic and clinical characteristics of the patients with hypertension

Socio-demographic and clinical information Frequency (n = 262) Percentage

Gender

Male 95 36.3

Female 167 63.7

Ethnicity

Malay 183 69.8

Chinese 37 14.1

Indian 36 13.8

Others 6 2.3

Staying alone

Yes 18 6.9

Working status

Yes 102 38.9

Education level

Tertiary 21 8.0

Secondary 144 55.0

Primary 87 33.2

No formal education 10 3.8

Family history of hypertension

Yes 27 10.3

No 233 88.9

Unknown 2 0.8

Duration of hypertension (years)

1–5 121 46.2

6–10 80 30.5

>10 61 23.3

(component 1 and 2), one on salt intake 
adherence (component 3) and remaining two 
components with single item loading (Table 3). 
Component 1 consists of 5 items, component 
2 consists of 4 items and component 3 consists 
of 3 items (Table 3). Percentages of variance 
explained by component 1, 2 and 3 were 
23.6%, 10.4% and 9.8%, respectively. The 
loading factors for each of the items to the 
component extracted were all >0.4.
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Factor analysis. Extraction method: Principal component analysis. Rotation method: Promax with Kaiser 
normalisation. Component 1: medication adherence, component 2: medication adherence, component 3: salt 
intake

aThis item needs reverse coding before analysis
bFinal factor analysis excluding items 6,7 and 13

Table 3. Construct validity of the Malay version of HBTS

Items
Component (initial factor analysis)

Component 
(final factor analysis)b

1 2 3 4 5 1 2 3

1 How often do you forget 
to take your blood pressure 
medicine?

0.701 0.653

14 How often do you miss taking 
your high blood pressure pills 
when you are careless?

0.691 0.725

10 How often do you skip your 
high blood pressure medicine 
before you go to the doctor?

0.654 0.676

8 How often do you forget to 
get your repeat medication?

0.548 0.475 0.536

2 How often do you decide 
NOT to take your blood 
pressure medicine?

0.547 0.425 0.536

12 How often do you miss taking 
your high blood pressure pills 
when you feel sick?

0.734 0.739

11 How often do you miss taking 
your high blood pressure pills 
when you feel better?

0.687 0.686

9 How often do you run out 
of high blood pressure pills?

0.629 0.595

5 How often do you eat fast 
food (KFC, McDonald, eat 
out)?

0.640 0.734

3 How often do you eat salty 
food?

0.562 0.565

4 How often do you add salt, 
ketchup or sauce on your 
food before you eat it?

0.480 0.562

7 How often do you miss your 
follow up appointments?

−0.516

13 How often do you take 
someone else’s high blood 
pressure pills?

0.828

6 How often do you make the 
next appointment before 
you leave the clinic?a

0.790
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Table 4. Bivariate correlation between items in HBTS-M

Item 
1

Item 
2

Item 
3

Item 
4

Item 
5

Item 
7

Item 
8

Item 
9

Item 
10

Item 
11

Item 
12

Item 
13

Item 
14

Item 
6*

Item 1 1.000

Item 2 0.270 1.000

Item 3 0.061 0.021 1.000

Item 4 0.115 0.149 0.147 1.000

Item 5 0.123 0.070 0.082 0.147 1.000

Item 7 0.068 0.149 −0.044 0.023 −0.110 1.000

Item 8 0.253 0.203 0.020 0.141 −0.004 0.137 1.000

Item 9 0.026 0.132 0.064 0.201 0.100 0.153 0.195 1.000

Item 10 0.235 0.264 0.055 0.109 0.091 0.126 0.288 0.261 1.000

Item 11 0.157 0.271 0.093 0.158 −0.016 0.151 0.138 0.169 0.227 1.000

Item 12 0.161 0.257 0.096 0.189 0.076 0.087 0.241 0.336 0.209 0.374 1.000

Item 13 −0.064 −0.007 0.045 0.102 −0.012 0.101 0.158 0.118 −0.029 −0.004 0.006 1.000

Item 14 0.260 0.237 0.023 0.121 0.181 0.117 0.247 0.155 0.426 0.180 0.210 0.123 1.000

Item 6a 0.075 −0.056 0.032 −0.065 −0.105 −0.051 −0.036 −0.103 −0.114 0.012 0.020 −0.073 -.142 1.000

aAnalysis after reverse coding

In determining the predictive validity, the total 
score of HBTS-M did not correlate with the 
systolic blood pressure (rs = −0.014, p = 0.827) 
and marginally correlate with diastolic blood 
pressure (rs = −0.158, p = 0.011). In determining 
the internal consistency, Cronbach’s alpha for 
each of the extracted components was 0.64 
(component 1), 0.55 (component 2) and 0.29 
(component 3), respectively. 

Discussion

We set out to assess the construct validity 
and reliability of the HBTS-M for its use 
in the primary care setting in Malaysia. The 
results showed that the HBTS-M did not 
conform to the three subscales of the original 
HBTS.5 Firstly, the two items related to 
appointment keeping (item 6 and 7) did not 
show its structural validity during the analysis. 
Furthermore, the components of medication 
adherence and salt intake did not show 
satisfactory reliability in the local population 
and the total percentages of explained variance 
of these components to patient adherence were 
less than 50%.

The initial factor analysis generated five 
components and deleting three items (item 6, 7 
and 13) resulted in more appropriate clustering 
of items into three components. This suggested 
that these three items had poor correlation with 
remaining items and hence should be deleted. 
The original HBTS has three components—for 
medication adherence, appointment keeping 
and salt intake, whereas, our study showed two 
components for medication adherence and one 
component for salt intake. Although, the two 
components of medication adherence were 
identified through factor analysis in our study, 
meaningful concept could not be rationalised. 
This could be due to participants had different 
interpretation of these items from the original 
concept. The item “How often do you take 
someone else’s high blood pressure pills?” 
was dropped because it might not reflect the 
concept of non-adherence in Malaysia. The 
items of salt intake component were similar 
for HBTS and our study. The two items on 
appointment keeping were not appropriate to 
local setting. The patients in local setting do 
not usually make appointments but are given 
appointment by the healthcare professionals, 
which was in contrast with the setting from 
original study.
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The two components for medical adherence 
identified in our study are similar to the result 
reported in the Turkish version of HBTS.8 
The Turkish HBTS found that the two factors 
related to medication adherence scale were 
unintentional medication non-adherence 
and intentional medication non-adherence. 
However, in our study the theoretical 
concepts underlying each concept of these two 
components could not be identified. Although 
the Turkish study had identified intentional 
and unintentional medication adherence, some 
of the items did not conform to the concepts 
suggested, for example “Take someone else’s 
hypertension pills” was not an unintentional 
act but it was classified as unintentional. 
Comparison of the constructs of medication 
adherence between Turkish HBTS and 
HBTS-M is shown in Table 5. Koschack et al. 
also found three components in their factor 
analysis for German HBTS; however, only one 
component had the meaningful pattern i.e. 
medication adherence.16 On the other hand, 
Song et al., who had validated the Korean 
language of HBTS in America, found that the 
subscale of medication adherence was similar 
to the original HBTS.11 Thus, the structural 
validity of this questionnaire was different 
from country to country, with the exception of 
America.

Table 5. Comparison of the constructs of medication adherence between Turkish HBTS and 
HBTS-M

Turkish HBTS HBTS-M

Unintentional medication non-adherence Medication adherence (component 1)

•	 Forget	to	take	your	hypertension	medicine?
•	 Miss	taking	your	hypertension	pills	when	you	

are careless?
•	 Skip	your	hypertension	medicine	before	you	go	

to the doctor?
•	 Forget	to	get	prescriptions	filled?
•	 Run	out	of	hypertension	pills?a

•	 Take	someone	else’s	hypertension	pills?a

•	 How	often	do	you	forget	to	take	your	blood	
pressure medicine?

•	 How	often	do	you	miss	taking	your	high	blood	
pressure pills when you are careless?

•	 How	often	do	you	skip	your	high	blood	pressure	
medicine before you go to the doctor?

•	 How	often	do	you	forget	to	get	your	repeat	
medication?

•	 How	often	do	you	decide	NOT	to	take	your	
blood pressure medicine?a

Intentional medication non-adherence Medication adherence (component 2)

•	 Miss	taking	your	hypertension	pills	when	you	
feel better?

•	 Miss	taking	your	hypertension	pills	when	you	
feel sick?

•	 Decide	not	to	take	your	hypertension	medicine?a

•	 How	often	do	you	miss	taking	your	high	blood	
pressure pills when you feel sick?

•	 How	often	do	you	miss	taking	your	high	blood	
pressure pills when you feel better?

•	 How	often	do	you	run	out	of	high	blood	
pressure pills?a

aSignify differences of items within the construct

Although, the predictive validity analysis 
in our study showed significant correlation 
between HBTS-M and diastolic pressure, the 
correlation is poor. Similarly, Lambert et al. 
had reported that the modified scale of HBTS 
in local language in South Africa had significant 
predictive validity for diastolic blood pressure 
but not systolic blood pressure.9 Koschack 
et al. also found that the power of German 
HBTS to predict controlled blood pressure 
was low.16 In contrast, Song et al. showed that 
the mean scores for Korean language of HBTS 
medication adherence subscale had a significant 
correlation with systolic and diastolic blood 
pressure.11 This positive result may be due to the 
tested population were Korean American, which 
had some similar culture from original HBTS 
population since both were from America. 
Hence, the predictive validity of HBTS of this 
questionnaire is unsatisfactory in other country 
besides America.

For the component of salt intake, the literature 
consistently showed that the reliability of 
this construct were less satisfactory. Its alpha 
coefficient reported in few studies ranged from 
0.41 to 0.62.5,8–10 In this study, our finding is 
even lower with the alpha coefficient of 0.29. 
This may be due to the insufficient items in 
this component as there were only three items 
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that contribute to the construct of salt intake. 
For the medication adherence component, the 
alpha coefficient is also lower than the other 
studies because the number of items included in 
internal consistency testing in other studies were 
higher.8–11 The alpha coefficient for medication 
subscale was reported as 0.76 (total of eight 
items), 0.83 (total of nine items) and 0.80 
(total of eight items), respectively in study from 
South African, Turkish and Korean Americans. 
The poor Cronbach’s alpha is due to poor inter-
items correlation.

In focusing the analysis on items related 
medication adherence subscales of HBTS-M, 
factor analysis also identified two component 
of medication adherence, as same as the initial 
analysis involving all 14 items. In determining 
the predictive validity of medication adherence 
subscales, the total score also did not correlate 
well with systolic (rs = −0.024, p = 0.697) and 
diastolic blood pressure (rs = −0.119, p = 0.053). 
Therefore, by analysing only the medication 
subscales, the result is similar when analysing 
the full scale.

Although HBTS has shown to have good 
construct validity and reliability in various 
population of different cultural background on 
medication adherence,8–11 we were unable to 
reproduce satisfactory results in our population. 
Further research is needed to explore the 
themes, which could possibly be used for the 
development of adherence questionnaire in the 
Malaysian setting.

Strength and limitations

This study was conducted in the public health 
clinics catering for the majority of the chronic 

disease care in Malaysia.17 The participants’ 
educational level typically represents the 
pattern of education level in the same age 
group. Participants were the patients who 
were Malay literate, thus these results do not 
represent the minority group who are unable 
to use this language. Ideally reliability of the 
questionnaire also should include test and 
retest besides determining internal consistency. 
However, test retest was not performed because 
of poor structure and predictive validity of the 
questionnaire.

Conclusion

The Malay version of HBTS did not conform 
to the structural and predictive validity of 
the original scale. Its reliability on assessing 
medication and salt intake adherence would 
most probably to be sub-optimal in the 
Malaysian primary care setting.
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Abstract

Juvenile recurrent respiratory papillomatosis (JRRP) is a rare condition. The varied presentation of this 
condition predisposes to misdiagnosis and potential life-threatening airway obstruction. In this paper, 
we have reported a case of JRRP presenting as severe respiratory distress and consequently mistreated 
as asthmatic attack culminating in a near fatal acute airway obstruction.

Introduction

Recurrent respiratory papillomatosis (RRP) is 
a neoplastic disease of the aerodigestive airway 
characterised by exophytic squamous wart-like 
growth. This condition is caused by human 
papilloma virus (HPV), primarily of the subtypes 
6 and 11, which constitute 90% of all RRP 
cases.1 JRRP conventionally refers to the subset 
of RRP with onset of disease occurring at or 
below the age of 12 years.2 Despite its rarity with 
an estimated incidence of 4.3/100,000, JRRP 
remains the most common benign neoplasm 
of the larynx in children.3,4 JRRP has high 
recurrence rate with the mainstay of treatment 
involving repeated surgical excisions.4,5 However, 
spontaneous remission may rarely occur during 
puberty.4,5

Case report

A 4-year-old boy was brought by his mother 
to the emergency department (ED) with 
complaints of rapid breathing associated with 
2-day history of afebrile cough and runny nose. 
The boy had no underlying medical condition 
with insignificant medical history except for 
an episode of rapid breathing 2 months ago, 
which was relieved by outpatient salbutamol 
nebulisation received at a private general 
practice. In addition, the mother also noticed 
that the boy had slight hoarseness of voice for 
the past 1 year. The boy had no dysphagia and 
no history suggestive of asthma or foreign body 
aspiration. Physical examination revealed the 
presence of tachypnea with marked intercostals, 
subcostal and suprasternal recession along with 
generalised rhonchi sounds in both lungs. 
Chest radiograph showed hyperinflated lungs 

(Figure 1). Subsequently, the boy was treated 
for acute asthma attack with administration of 
oxygen, salbutamol nebulisation and intravenous 
corticosteroid before admission into the 
paediatric ward.

Figure 1. Chest radiograph showing hyperinflation 
with normal lung fields

Within 12 hours of presentation, the boy 
developed marked stridor and had a sudden acute 
respiratory collapse in the ward necessitating 
emergency endotracheal intubation performed 
by an anaesthetist. Urgent direct laryngoscopy 
under general anaesthesia performed by 
an otolaryngologist revealed papillomas at 
supraglottic level. Visualisation beyond the 
glottis was obscured by extensive papillomatous 
tissue. Endoscopic laryngeal microsurgery was 
carried out and subsequent tissue biopsy result 
showed the presence of moderate acanthotic 
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squamous epithelium with mild neutrophilic 
infiltrate but without stromal invasion or features 
of malignancy. The histopathology report was 
suggestive of benign squamous papilloma. Post-
biopsy computed tomography (CT) of the neck 
and thorax showed an ill-defined enhancing 
homogenous soft tissue density lesion involving 
the supraglottis, vocal cord and base of tongue 
with significant luminal narrowing (Figure 2). 
Debulking surgery was subsequently carried out 
within a week of presentation. Since the diagnosis 
due to recurrence, the boy had undergone a 
total of three excision surgeries within a span 
of 1 year. Currently the boy is undergoing vocal 
rehabilitation and has shown satisfactory voice 
function. He is thriving well and remains under 
close follow-up at the otolaryngology clinic for 
surveillance of recurrence.

Figure 2. Computed tomography scans of 
head and neck showing mildly enhancing 
lesion (red arrow) and significant luminal 
narrowing of the trachea (yellow arrow)

JRRP is notorious for its wide spectrum of 
presentation. Approximately 75% of RRP cases 
are diagnosed in the first 5 years of life and almost 
all by the age of 7 years.3 Classical symptoms 
include dysphonia as the most common initial 
complaint followed by obstructive symptoms 
such as dyspnea and stridor as the lesion 
proliferates.4,6 More often than not, JRRP 
presents with non-specific symptoms such as 
cough, wheeze, dysphagia, failure to thrive, 
choking and even recurrent pneumonia rendering 
it a diagnostic challenge to clinicians.2,4 A child 
presenting with respiratory distress requiring 
urgent intervention as in this case is rare.7

JRRP has a tendency to masquerade as 
asthma. A case series by Zacharisen in 2006 
reported strong predilection of misdiagnosis, 
with all cases of JRRP variably mistreated as 
croup, asthma, laryngeal haemangioma and 
tracheomalacia.3 Harris et al. (2012) further 
confirmed the diagnostic intricacies by a 
report on seven cases of JRRP diagnosed in 
Leeds General Infirmary over the span of 
12 years of which five cases (71%) had prior 
erroneous treatment as asthma.6 Another 
landmark case report described JRRP 
masquerading as a glucocorticoid-dependent 
asthma in a 3-year-old child with a history of 
multiple visits to ED due to recurrent severe 
wheeze.5 Patients with JRRP are frequently 
mistreated as asthma, often receiving multiple 
inhalers before definitive diagnosis by an 
otolaryngologist.6

The confusion with asthma is attributed 
to the fact that acute asthma exacerbation 
remains the most frequent inpatient diagnosis 
for paediatric populations.3 Unfamiliarity 
with the disease has also been implicated as 
reason for delayed diagnosis.8 As an important 
mimicker of asthma, a paramount caveat is 
that the classic stridor described in JRRP 
can be notably absent as exemplified by this 
case. This is because the mass of papillomas 
may be too soft to vibrate the air column.9 
Interestingly, the case series reported by 
Zacharisen were similarly void of the cardinal 
symptom of gradual progressive stridor 
leading to airway obstruction.3 Even if it is 
present in JRRP, the biphasic stridor can be 
difficult to differentiate from the expiratory 
wheeze of asthma.6 In this case, a higher 
index of suspicion for JRRP may have averted 
the near-fatal outcome. The presence of 
rhonchi in chest examination and a history of 
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relief with inhaled salbutamol nebulisation for 
a recent similar episode of respiratory distress 
distracted and obscured the diagnosis of 
JRRP. The inconspicuous history of dysphonia 
for the past 1 year should have been given a 
more central consideration in formulating the 
differential diagnosis. This is consistent with 
the finding in literature, which suggests that 
the diagnosis of JRRP is often established on 
an average of 1 year after the initial onset of 
symptoms.4 Established risk factors for JRRP 
that may be elicited in history taking include 
firstborn and vaginally delivered infants, 
especially to mothers with genital condyloma.4 
Clinicians should also bear in mind that 
partial or transient relief of airway distress 
with inhaled beta agonist or corticosteroid is 
not uncommon in JRRP.5

Often misdiagnosed, JRRP may result in 
severe airway obstruction and death due to 
delayed diagnosis.1,6,8 Misdiagnosis of JRRP 
as asthma resulting in sudden death due 
to acute respiratory obstruction has been 
reported in the literature.10 Even in established 
diagnosis, sudden death secondary to upper 
airway obstructive papillomatosis can still 
occur reflecting the importance of timely 
diagnosis.11

This boy required three excision surgeries in 
the first year of diagnosis due to symptomatic 
recurrences marked by stridor and hoarseness. 
Typically, JRRP requires a mean of 4.4 
surgeries in the first year of diagnosis due 
to high recurrences.12 RRP is classified as 
aggressive when a patient requires 10 or more 
surgical procedures in total, three or more 
surgeries per year or if the disease spreads to 
the subglottic region.13 As such, this boy is 
regarded to harbour the aggressive type of 
RRP.

Despite a reported low risk of malignant 
transformation in JRRP (<1%),1 surveillance 
with repeated biopsy may still be warranted 
particularly if a change in growth pattern 
is observed.14 The palliative role of surgical 
intervention in JRRP aims at preservation 
of airway patency and a serviceable voice.7,14 

Research on adjunct therapies to prevent 
recurrence still lack robust clinical data 
with current modalities employed include 
photodynamic therapy, intralesional cidofovir 
injection, interferon alpha, indole-3-carbinol, 
acyclovir, ribavirin and numerous others.2,3

At present, this boy has shown good progress 
in voice quality through vocal rehabilitation. 
JRRP is notorious for its unpredictable and 
often protracted clinical course with some 
children requiring more than 100 lifetime 
surgical interventions to manage airway while 
others may achieve spontaneous remission.5,15 
As such, the prognosis for this boy is yet to be 
defined in time.

Conclusion

Despite its rare occurrences, timely diagnosis 
of JRRP is crucial to prevent high morbidity 
and mortality. The diagnosis of JRRP may 
be challenging unless there is a high index 
of suspicion and awareness of the variable 
presentations. General practitioners should 
proceed with caution in any child with 
shortness of breath, in particular when 
associated with hoarseness of voice which 
warrants tertiary referral to rule out this 
potentially devastating disease.
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How does this paper make a difference to general practice?

•	 Promote	awareness	among	clinicians,	especially	general	practitioners	(GPs)	regarding	juvenile	
recurrent respiratory papillomatosis (JRRP) as a rare disease with varied presentation and 
tendency to masquerade as asthma 

•	 Highlight	 the	 implications	 of	 high	 mortality	 and	 morbidity	 with	 delayed	 diagnosis	 and	
mismanagement of this rare disorder

•	 Emphasise	 the	 need	 for	 GPs	 to	 maintain	 high	 index	 of	 suspicion	 in	 ruling	 out	 this	
devastating disease when encountering any child with airway problem in particular the need 
to obtain relevant history of symptoms that may suggest JRRP
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Abstract

Dengue infection is highly endemic in many tropical countries including Malaysia. However, 
neurological complications arising from dengue infection is not common; Gullain–Barre syndrome 
(GBS) is one of these infrequent complications. In this paper, we have reported a case in which a 
39-year-old woman presented with a neurological complication of dengue infection without typical 
symptoms and signs of dengue fever. She had a history of acute gastroenteritis (AGE) followed by an 
upper respiratory tract infection (URTI) weeks prior to her presentation rendering GBS secondary to 
the post viral URTI and AGE as the most likely diagnosis. Presence of thrombocytopenia was the only 
clue for dengue in this case. 

Introduction

Dengue fever is a mosquito-transmitted arboviral 
infection mainly found in subtropical and tropical 
countries.1–3 It can present with neurological 
deficits and the incidence of this presentation 
ranges from 1% to 5%.3,4 Neurological 
manifestations of dengue infection include 
encephalopathy, encephalitis, meningitis, GBS, 
myelitis, acute disseminated encephalomyelitis, 
polyneuropathy, mononeuropathy and 
cerebromeningeal haemorrhage.2 GBS accounts 
for 30% of these manifestations; however, it can be 
underestimated as the preceding dengue infection 
may be oligosymptomatic.2,5

Case summary

A 39-year-old woman who had no 
underlying illness presented to the emergency 
department with a sudden onset of numbness 
of both feet. The numbness had rapidly 
progressed up to her hips within a few hours. 
It was associated with throbbing pain in 
the upper part of her lower limbs causing 
difficulty in standing and walking. There was 
absence of urinary or bowel incontinence. 
This acute presentation was preceded by a 
4-day history of lethargy and myalgia.

A week before the onset of the lower limb 
numbness, she had a low-grade fever, rhinorrhea 
and minimal cough. However, the symptoms 
resolved after 3 days. In addition, she had a 
history of AGE for 2 days a month prior to this 
presentation.

On examination, she was alert and conscious, 

but appeared weak. Her hydration status 
was normal. She was afebrile. Her pulse rate 
was 76 beats/min and her blood pressure was 
120/80 mmHg with no evidence of postural 
hypotension. Her respiratory rate was 16/min 
with oxygen saturation of 100% at room air. 
Her higher mental functions were intact and 
cranial nerve examinations were unremarkable. 
She was able to stand from a sitting position 
but unable to walk due to ‘heaviness’ of the 
legs. However, examination of the both upper 
and lower limbs revealed normal power and 
reflexes. She had reduced sensation to light 
touch and pinprick from both feet to below 
the knee level.

Based on her clinical presentation, the 
provisional diagnosis was early GBS secondary 
to post viral URTI and/or AGE. Another 
differential diagnosis considered was post viral 
myositis. Thus, full blood count (FBC) was 
performed and it showed a haemoglobin level 
of 12.2 g/dL, white blood count of 5.5×109/L 
and platelet count of 104×109/L. Her baseline 
renal profiles showed serum creatinine level of 
72 mol/L, serum sodium level of 136 mmol/L 
and serum potassium level of 3.7 mmol/L. 
Levels of liver enzymes and serum creatine 
kinase were within normal range. Urinalysis 
was normal.

Her inability to walk and the rapid onset 
of the symptoms had warranted hospital 
admission and monitoring of her clinical 
progress. On day two of admission, the 
numbness started to involve both of her 
hands. However, the symptoms plateaued 
subsequently. Repeated FBC showed a drop 
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in platelet level to 87×109/L. Therefore, 
serum anti-dengue IgM antibody was taken, 
and subsequently reported as positive for 
dengue infection. Serial daily platelet levels 
showed an increasing trend and it returned to 
a normal level after 8 days.

She was treated conservatively in the ward and 
her symptoms improved after 4 days. On day 
eight of admission, her neurological symptoms 
resolved and she was able to walk unaided. A 
nerve conduction test (NCT) done on day four 
of admission was reported normal.

Discussion

The sudden onset and ascending presentation 
of neurological deficits in this patient suggested 
that the patient might have GBS. History of 
prior AGE and URTI supported this diagnosis. 
However, the symptoms were mainly associated 
with the lower limbs with predominant sensory 
impairment. Furthermore, her reflexes and 
NCT were normal. Cerebrospinal fluid (CSF) 
was unavailable to confirm the diagnosis. As 
she showed a remarkable improvement after 4 
days, lumbar puncture was deemed unnecessary. 
Nevertheless, a diagnosis for GBS was still 
possible as a minority of patients with this 
syndrome could have symptoms confined to the 
legs or normal NCT.6

GBS has a wide clinical spectrum that 
ranges from mild self-limiting disease 
to acute fulminant disease with severe 
pandysautonomia.7,8 Clinical course of GBS 
secondary to dengue infection is similar to 
GBS caused by other infections whereby the 
neurological manifestation occurs after the 
infection subsided.9 It usually presents during 
the recovery phase of dengue fever, i.e. from 3 
days to 6 weeks after dengue infection.9 Most of 
the patients have little or no clinical symptoms 
of dengue during its acute phase, often 
making dengue as an unconsidered differential 
diagnosis.10 In this patient, the presumed URTI 
occurred a week prior to her neurological 
symptoms was likely to be an acute dengue 
infection. Absence of typical symptoms of 
dengue fever such as high grade fever, headache, 
retro-orbital pain, arthralgia and rash had made 
the infection go unnoticed. Furthermore, 
the initial investigation only showed mild 
thrombocytopenia hence, dengue infection 
was initially regarded as a less likely diagnosis. 
Since the oligosymptomatic presentation of 
dengue infection is common in dengue related 

GBS, dengue serology should be performed 
in patients suspected with GBS who live in 
endemic dengue areas.10,2

GBS is a post dengue neurological 
complication caused by autoimmune 
reaction.11,2 This cell-mediated immunological 
reaction is initiated by the dengue virus and 
targets myelin or axon.11,12 Other post dengue 
immune mediated neurological manifestations 
include acute transverse myelitis and acute 
disseminated encephalomyelitis (ADEM).13 
Widespread neurological complications of 
dengue infection in recent years may be due 
to a change in the virological characteristics of 
dengue viruses.2,7 Presence of all four dengue 
viruses serotypes (DENV1 to DENV4) 
in endemic countries may complicate its 
presentation and co-infection of different 
serotypes may occur.1,13

Most of the patients with post dengue GBS 
recover spontaneously without neurological 
deficits.2,7,12,14 Thus, in the ward, the patient 
was given supportive treatment only. Pulses 
of intravenous methylprednisolone have been 
recommended as a treatment; however, its 
efficacy is still unproven.13 In severe cases, high 
dose intravenous immunoglobulins may also 
be useful.1,15 Therefore, patients suspected with 
GBS should be admitted for monitoring of 
their clinical progress regardless of its severity. 
This is because the course of the disease may 
be unpredictable, although the prognosis of 
GBS caused by dengue infection is usually 
good.2,7,12,14 This allows timely provision of 
appropriate management including high dose 
intravenous immunoglobulins if the symptoms 
deteriorate.

Conclusion

GBS is a possible diagnosis of dengue infection in 
patients presented with sudden onset ascending 
neurological deficits following febrile episodes 
in endemic countries. Even without prior 
history of febrile illness, dengue infection should 
be suspected and investigated. Furthermore, 
clinicians should familiarise with the wide 
spectrum presentation of post dengue GBS 
to prevent misdiagnosis. This case report has 
highlighted the importance of early recognition 
of the neurological complications of dengue. 
Thus, a close monitoring of clinical progress can 
be done to ensure appropriate management being 
given in timely manner. Furthermore, this early 
recognition could avoid unnecessary invasive 
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investigation such as lumbar puncture because 
GBS caused by dengue infection is commonly 
mild and benign with good prognosis. However, 
some of the neurological complications are 
serious and life threatening, which require timely 
specific therapeutic interventions.
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Introduction

Squamous cell carcinoma (SCC) of the temporal 
bone is rare, which accounts for less than 0.2% 
of all cancer cases in the head and neck area.1 
The most common symptoms of this malignancy 
are ear pain and discharge.2 These symptoms are 
similar to those of chronic suppurative otitis 
media and otitis externa and therefor SCC is 
easily misdiagnosed. Late diagnosis of SCC of the 
temporal bone is common, which worsens the 
prognosis.3

Case report

A 55-year-old woman presented with 1-year 
history of discharge from the left ear. She 
was initially treated in a private clinic few 
times before she defaulted. Her symptom was 
associated with mild pain in the left ear, tinnitus 
and loss of hearing. One month ago she also 
had spontaneous bleeding from the left ear. 
She was treated with an antibiotic ear drop at 
a private clinic. On her subsequent visit to the 
private clinic with similar symptoms, she was 
given an antibiotic ear drop and referred to an 
otorhinolaryngologist for the follow-up treatment. 
She had no rhinitis symptoms.

On otoscopic examination, an exophytic mass 
occupying external auditory canal of left ear 
with minimal pus was observed. Her tympanic 
membrane was not visualised and no facial 
nerve palsy, mastoid swelling and tenderness 
were observed. Audiometric test showed left 
conductive hearing loss (Figure 1).

Abstract

Discharging ear is a common symptom in the primary care and private general clinics. Most 
of the cases are treated with the antibiotic ear drops for otitis externa or otitis media. However, 
despite an adequate standard therapy, a malignant tumour can also be present with non-specific 
symptom such as ear discharge, especially in the case of persistent ear discharge. In this paper 
we have reported a case of an adult woman presented with non-resolving ear discharge who 
was treated repeatedly with antibiotic ear drop, which was later diagnosed as squamous cell 
carcinoma.
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Figure 1. There is an exophytic mass occupying 
the external auditory canal of left ear and 
tympanic membrane cannot be visualised on 
otoscopic examination. (Consent was taken 
from the patient for photography.)

Biopsy of the mass from her left ear was done in 
the clinic. The histopathology examination of 
the biopsy showed invasive well-differentiated 
SCC with keratin pearls. The tumour cells were 
arranged in sheets and trabecular pattern. There 
was a mild nuclear pleomorphism. The diagnosis 
was SCC of the external auditory canal.
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High resolution computed tomography (CT) 
scan of the temporal bone showed external 
auditory canal of left ear obliterated by soft 
tissue mass extending into left middle ear 
cavity, epitympanum and mastoid cavity. 
Inner ear structures and internal auditory 
canal were normal. According to modified 
Pittsburgh staging, she was at stage III of the 
temporal bone malignancy (Figure 2).

Figure 2. The CT scan showed sclerosed 
left mastoid cavity (white arrow) due to 
the extension of tumour from left external 
auditory canal into the middle ear and 
mastoid cavity

The patient went for left radical mastoidectomy 
with excision of left external auditory 
canal and pinna, superficial parotidectomy 
and reconstruction with pectoralis major 
myocutaneous flap. Superficial parotidectomy 
was done to remove the first echelon nodes 
draining the external auditory canal and as 
a routine component of surgical treatment 
of SCC of the temporal bone. After surgery, 
the patient was discharged and referred to an 
oncologist for postoperative radiotherapy 

Discussion

SCC of the temporal bone usually spreads 
from external auditory canal skin.4 
Periauricular soft tissues, the parotid gland, 
temporomandibular joint and mastoid are 
common sites of tumour progression. The 
carotid canal, jugular foramen, dura, middle 
and posterior cranial fossae are involve in 
advanced stages.5

SCC of the temporal bone has a slightly higher 
prevalence in women than men.6 The median 

age at presentation of SCC of the temporal bone 
is in the seventh decade.7 The clinical features 
of SCC of the temporal bone are non-specific. 
Therefore, most of the cases were misdiagnosed, 
especially in the early stages. The most common 
misdiagnosis is otitis externa; others include 
chronic suppurative otitis media, granulation 
in external auditory canal, cholesteatoma and 
papilloma.8

This patient was thought to have chronic 
suppurative otitis media initially and was 
repeatedly prescribed an antibiotic ear drop 
by the medical doctor in the private clinic. 
The presence of ear bleeding can be due to 
granulation tissue in the external auditory canal. 
This tumour is often associated with chronic 
otitis media and exposure to radiation therapy.9 
In case of non-resolving ear discharge, especially 
with the presence of external auditory mass, 
there must be a suspicion towards the possibility 
of malignancy.

Some suggest to do biopsy in patients with 
longstanding ear infection, who are not 
responsive to standard therapy.1,2 Biopsy 
must not be superficial, as this may lead to 
misdiagnosis. The reliability of biopsy depends 
on the location and depth of the specimen 
collected.8

Due to the rarity of the SCC of the temporal 
bone, developing an adequate staging system 
and treatment is difficult. To date, modified 
Pittsburgh staging system is used for staging 
purpose.10

The preferred treatment for this tumour is 
the en bloc surgical resection of the primary 
tumour with tumour-free surgical margins, 
postoperative chemotherapy and radiotherapy. 
Poor prognostic factors include extent of 
disease at presentation, dural and cranial nerve 
involvement, facial nerve paralysis and positive 
margin.9

Conclusion

Every physician must be suspect temporal 
bone malignancy, especially in longstanding 
ear infection that does not respond to standard 
therapy. Biopsy must be performed and 
additionally, imaging should be done to see the 
extension of the tumour.



54

Case RepoRt

Malaysian Family physician 2015; Volume 10, Number 2

References

1.  Zhang T, Dai CF, Wang ZM. The 
misdiagnosis of external auditory canal 
carcinoma. Eur Arch Otorhinolaryngol. 
2013;270(5):1607–13.

2.  Gidley PW, DeMonte F. Temporal bone 
malignancies. Neurosurg Clin N Am. 
2013;24(1):97–110.

3.  Al-Shihabi A. Carcinoma of temporal bone 
presenting as malignant otitis externa. J 
Laryngol Otol. 1992;908–10. 

4.  Kuhel WI, Hume CR, Selesnick SH. 
Cancer of the external auditory canal and 
temporal bone. Otolaryngol Clin North Am. 
1996;29(5):827–52.

5.  Leonetti JP, Smith PG, Kletzker GR, et al. 
Invasion patterns of advanced temporal bone 
malignancies. Am J Otol. 1996;17(3):438–42.

6.  Morton RP, Stell PM, Derrick PP. 
Epidemiology of cancer of the middle ear 
cleft. Cancer. 1984;53:1612–7.

7.  Kinney SE, Wood BG. Malignancies of 
the external ear canal and temporal bone: 
Surgical techniques and results. Laryngoscope. 
1987;97:158–64.

8.  Zhen S, Fu T, Qi J, et al. Diagnosis and 
treatment of carcinoma in external auditory 
canal. J Otol. 2014;9(3):146–50. http://
dx.doi.org/ 10.1016/j.joto.2014.12.004.

9.  Lobo D, Llorente JL, Suarez C. Squamous 
cell carcinoma of the external auditory canal. 
Skull Base .2008;18(3):167–72.

10.  Moody SA, Hirsch BE, Myers EN. Squamous 
cell carcinoma of the external auditory canal: 
An evaluation of a staging system. Am J Otol. 
2000;21(4):582–8.



55Malaysian Family Physician 2015; Volume 10, Number 2

Bertolotti’s syndrome: A commonly missed cause of 
back pain in young patients
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Abstract

Bertolotti’s syndrome must be considered as a differential diagnosis for lower back pain in young 
people. Treatment, whether conservative or operative, is still debatable. In this paper, we report a 
case of a 20-year-old girl presenting with lower back pain for 8 years. We administered injection 
with local anaesthetic and steroid injections within the pseudo-articulation; however, the pain 
was relieved for 3 weeks. Surgical excision of the pseudo-articulation successfully treated her back 
pain and the sciatica.
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Introduction

Bertolotti’s syndrome is characterised by the 
presence of a variation of the fifth lumbar (L5) 
vertebra with a large transverse process, either 
articulated or fused with the sacral basis or iliac 
crest, producing a chronic, persistent lower back 
pain.1 Bertolotti stated as early as in 1917 that 
these abnormal vertebrae may produce lower back 
pain due to arthritic changes occurring at the site 
of pseudarthrosis. We report a case of a young 
patient presenting with severe chronic back pain, 
which resolved once the diagnosis of Bertolotti’s 
syndrome was made and appropriate treatment 
was instituted.

Case report

A 20-year-old girl presented to us in December 
2013 with a history of lower back pain for 8 
years. She did not have any co-morbidities. 
The back pain was associated with right leg 
radiculopathy. She had been taking of non-
steroidal anti-inflammatory drugs (Voltaren 50 
mg tds) and opioids (Tramadol 50 mg tds) for 
5 years. She required admission to the accident 
and emergency department frequently for 
parenteral analgesia. She regularly was seen by 
general practitioners (GPs) and was treated for 
mechanical back pain. A year prior to seeing us, 
she required intramuscular morphine injections 
2–3 times a week. She was unemployed as 
her pain was debilitating. Between the year 
2010 and 2013, the patient underwent three 
lumbar sacral magnetic resonance imaging 
(MRI), one cervical spine MRI, one computed 
tomography (CT) of the lumbar spine and 
eight plain lumbar sacral radiography. Finally, a 

nerve conduction study (NCS) was done. The 
MRI scans reported disc degeneration at L4/L5 
with no lateral or central stenosis. CT reported 
unilateral right sacralisation of the L5 vertebrae. 
The NCS showed normal results.

Physical examination revealed a small-built 
girl with an antalgic gait. There was an area of 
tenderness at the lower lumbar region and the 
right posterior iliac and sacrum region. She 
had guarding of the right paravertebral muscle. 
Straight leg raising/Lasegue’s sign was positive 
over the right leg, which suggested that the 
patient was having lumbar radiculopathy. No 
motor and sensory deficits were noted. Anterior 
posterior radiograph of the lumbar sacral spine 
showed the presence of pseudo articulation of 
the right L5 transverse process and the sacrum 
(Figure 1).

At this juncture, there were two possible pain 
the back: cause of pseudo-articulation of the 
right transverse process with the sacrum or 
the degenerative disc between L4 and L5. We 
administered an injection with local anaesthetic 
and steroid at the pseudo-articulation of the 
transverse process and sacrum. It relieved her 
back pain and radiculopathy for 3 weeks before 
the symptoms recurred with greater intensity. 
The injection identified the pain generator. In 
view of long-standing debilitating pain with 
failure of non-surgical treatment, surgical 
excision of the pseudo-articulation of the right 
L5 transverse process with the sacrum was 
performed (Figure 2). The pre and post surgery 
radiographs showed the recreation of the normal 
gap between the transverse process and the 
sacrum (Figure 3 )
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Figure 1. (a) Pre-operative anteroposterior (AP) lumbar sacral radiograph showing the enlarged 
right L5 transverse process forming a pseudo-articulation with the sacrum. The left transverse 
process and the sacrum are normal. (b) Diagrammatic representation of the radiographs showing 
these abnormalities

Figure 2. Intra-operative picture showing the pseudo-articulation between the transverse process 
of L5 (superior) and sacrum (inferior)

Figure 3. Pre-operative radiograph (a) Post-operative AP lumbar sacral radiographs showing 
resected area with recreation of the gap between the transverse process of the right L5 vertebrae 
and the sacrum (b)

(a) (b)
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Discussion

Lower back pain is the most common reason 
for seeking medical advice; it occurs in 80% of 
adults at some stage. Management of lower back 
pain starts with a through history taking. The 
history should include all the potential red and 
yellow flags of lower back pain. Most patients 
have one red flag; however, patients with two or 
more red flags necessitate an early referral to an 
orthopaedic surgeon.2 The patient in our study 
had six red flags: age of 20 years, pain persisting 
more than 3 months, failure to improve with 
therapy, pain at rest, severe pain and tenderness 
of the vertebrae.

In 1917, Bertolotti described unilateral and 
bilateral enlargement of the transverse process 
of the most caudal lumbar vertebra, which may 
articulate or fuse with the sacrum or ilium. The 
incidence of Bertolotti’s syndrome is 18.5% in 
individual aged less than 30 years.3 Examining 
a patient with Bertolotti’s syndrome would 
reveal little information. There may be mild to 
moderate tenderness at the lower lumbar region, 
particularly around the pseudo-articulation. 
Range of motion of the spine may be limited 
during periods of acute exacerbation and may be 
normal when they are not in pain. Occasionally, 
there may be radicular signs. There are many 
patients with Bertolotti’s syndrome who would 
present incidentally during routine radiographic 
examination. This subset of patients may not 
have symptoms or signs of this condition. 
Diagnosis of Bertolotti’s syndrome is based on 
radiological findings and their correlation with 
the clinical presentation. Plain radiographs of 
the lumbar–sacral spine in anterior and posterior 
views showing the presence of an enlarged 
transverse process of the L5 vertebrae that forms 
a joint with the sacrum or the ilium bone would 
suggest Bertolotti’s syndrome as the diagnosis.

There is controversy with regards to whether 
such an abnormal vertebra produces symptoms 
of lower back pain. Many authors have 
supported a relationship between lumbo-sacral 
transitional vertebra and lower back pain, 
while Castellvi et al. found that in patients 
with back pain and sciatica, the transitional 

vertebra was prevalence of 30%.4 Till today, 
there is no consensus on how to treat these 
patients. Marks and Thulbourne studied 
10 patients who received a steroid and local 
anaesthetic infiltration for their anomalous 
lumbo-sacral articulations for severe chronic 
lower back pain. Immediate relief was found 
in eight, but only one patient remained pain 
free 2 years later.5 Jonsson et al. also reported 
symptomatic relief in 9 of 11 patients who 
had an injection of local anaesthetic into 
the anomalous articulation. However, these 
patients subsequently underwent resection 
of the accessory joint; At a mean follow-up of 
17 months, nine patients reported relief from 
pain.6 For Bertolotti’s syndrome that fails to 
respond to non-operative treatment, including 
NSAIDs, activity modification, transcutaneous 
electrical nerve stimulation therapies and steroid 
injections, surgical excision is indicated.

Conclusion

Chronic lower back pain in younger patients is 
a red flag sign. Identifying the pain generator 
requires a thorough evaluation. The assessment 
includes history taking, physical examination 
and radiological imaging. Failure to follow 
this algorithm will lead to misdiagnosis and 
sub-optimal management. A plain radiograph 
of the lumbar sacral spine would confirm 
the diagnosis of Bertolotti’s syndrome. A 
diagnostic local anaesthetic injection would 
identify the pseudo-articulation of the L5 
transverse process and sacrum as the pain 
generator, and appropriate treatment could be 
introduced.
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How does this paper make a difference to general practice?

•	 Back	pain	is	the	second	most	common	reason	to	visit	a	primary	care	physician
•	 Back	pain	in	young	patients	are	uncommon	and	can	be	a	diagnostic	dilemma
•	 The	present	case	 shows	a	 thorough	history	 taking	and	physical	examination	with	a	 simple	

imaging technique world have ascertained the clinical diagnosis
•	 Early	 diagnosis	 and	 prompt	 management,	 as	 in	 this	 case,	 can	 benefit	 the	 patient	

economically and socially
•	 This	case	illustrates	perfectly	why	the	first	imaging	in	chronic	lower	back	pain	should	be	a	

plain radiography of the lumbar sacral region and not an MRI or CT
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