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ABSTRACT
Background: Older persons with diabetes are the major
demographic of diabetic patients followed up in primary
health clinics. Despite their increasing age and morbidities,
they are still being managed strictly towards good sugar
control in order to achieve the ideal HbA1c level without
taking their quality of life into consideration. This study
aimed to determine the prevalence in the use of antidiabetic
drugs among older persons with diabetes and its
association with their quality of life. 

Methodology: A cross-sectional study was conducted
among 269 older persons with diabetes in all government
health clinics in Kuantan using Diabetes Quality of Life
questionnaire. SPSS version 23 was used for the statistical
analysis. 

Results: Majority of the respondents were females (61%),
Malays (84.8%), pensioners (54.3%) with education up to
primary school (52%) and are staying with family members
(93.7%). Most of the patients were on two antidiabetic agents
(48%) followed by a single antidiabetic agent (32%). Despite
the risk of hypoglycaemia, 0.4% of them are on
glibenclamide. The use of insulin is still common among
21% of them that are on intermediate-acting insulin, 15.6%
on premixed insulin and 7.8% on short-acting insulin. Those
taking a higher number of antidiabetic agents were found to
be associated with poorer quality of life (p=0.001) compared
to those taking one or two antidiabetic medications. Those
on insulin also have significantly poorer quality of life score
(p=0.012). 

Conclusion: Despite aiming for controlled diabetes, older
persons suffer poor quality of life with further intensification
of their antidiabetic medications according to the guidelines.
This includes the complexity of insulin usage and
polypharmacy, which contribute to the low quality of life
score.
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INTRODUCTION
Older persons are defined as those ≥60 years old.1 Diabetes
Mellitus (DM) is common in the older age group worldwide.
This condition is seen in Malaysia in which most follow-up

patients in the government clinics consists of older persons.2-4

This is in concordance with the improvement in the health
services in Malaysia, which increased the average life
expectancy to 75 years.5,6 Therefore, the prevalence of DM
among older persons is higher with the increasing number of
older age group.1-3 More research is needed to focus on this
specific age group. 

In addition, older persons with DM have a higher number of
macrovascular and microvascular complications. The rate of
hospital admissions among this group is also increasing and
this contributes to increase burden of health expenses, if DM
is not managed properly at the primary care level.7,8 Older
people are also prone to other comorbidities that may reduce
their quality of life, such as cognitive impairment,
depression, isolation, urinary incontinence, risk of fall and
polypharmacy.2-4 There are also individual psychosocial
factors that need to be considered in managing their DM that
may further contribute to worsening the problems.9

Polypharmacy is defined as using multiple medications by a
patient for disease treatment and is a global risk factor
among older patients.10,11 This issue is not only limited among
those with multiple diseases but also with those having DM,
as older patients need to be treated multiple medications for
their sugar level to be controlled. Besides that, older people
also have a lack of physical activity, poor dietary input and
difficulty in lifestyle modification.10,11 Achieving appropriate
prescription can be a challenge in treating older persons with
diabetes. A previous study has shown a good correlation
between the quality of life and disease control, which may
drive the clinicians to treat older persons with similar goals.12

Several medication can be prescribed safely even in older
persons, including insulin and sulphonylureas, provided
precautions and close monitoring for complications are
observed.4,13 However, polypharmacy can lead to negative
consequences, such as drug to drug interactions, instability
and mortality among the older persons, which should either
be avoided or managed.14,15

Older persons may lack in fitness and may be frail, which
needs to be taken into consideration. One in every four older
persons with DM had problems with frailty contributed by the
person’s frequent fatigue sensation, underweight, weight loss,
reduction in muscle strength, sarcopenia and reduced
mobility together with a tendency to fall.16 Thus, for frail and
functionally dependent older persons, HbA1c level of 8.5%
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may be considered an appropriate target for therapy,
however, those who are fit and functionally independent,
HbA1c level of 7.0% can be considered.16 Medications that
can cause gastrointestinal disturbances, such as acarbose,
metformin and GLP-1 receptor agonist may need to be
avoided or used with caution. Although insulin is not a
popular choice among older persons with DM, it may provide
anabolic effects that are useful for them. 

Nevertheless, one important solution that needs to be
considered while prescribing drugs to older persons with DM
is to achieve a good quality of life. It is a standard level that
is developed based on the expectations of an individual or
society for a good quality of life for daily activities. These
expectations are guided by their values, goals and socio-
cultural context.17,18 Whilst focusing on the blood sugar
readings, holistic management approach that focuses on the
quality of life among older persons with DM should be
initiated. This study focuses on identifying the medication
burdens of older persons with DM and to identify the level of
quality of life in associations with antidiabetic medications.

MATERIALS AND METHODS
A cross-sectional study was conducted among 269 older
persons with DM from 11 Klinik Kesihatan (KK) (government
health clinics) in Kuantan district, Pahang, Malaysia. The
KKs provide outpatient services. The participants age range
between 60 and 80 years old. Patients with underlying
mental incapability or memory impairment were excluded.
The study was conducted from March until May 2019. The
sample size was calculated based on the proportion of good
diabetic control in the semi-urban areas of 41.2% with an
error margin of 5% and a 90% confidence level of 260. The
number of patients required per clinic was divided
proportionately according to the number of older persons
with DM in each clinic. The research instrument used were
sociodemographic form consisting of characteristics of
patients (age, gender, religion, ethnicity, education and
household income), the  antidiabetic medications of the
patients and a revised version of Diabetes Quality of Life
Instrument (DQoL).19 The details of the antidiabetic
medications were recorded, including the type and number of
medications, types of oral medications, types of insulin and
route of administration. Different types of insulin also
contributed to the total number of medications per day. 

The questionnaire (DQoL) was developed and validated by
Mohammad Adam et al., in 2018 with bilingual language of
Malay and English. It consists of 13 items that maintained
the conceptualization of “satisfaction,” “impact,” and
“worry”.  The questionnaire has good composite reliability for
“satisfaction” domain (0.922; 95% Confidence Interval,
95%CI: 0.909, 0.936), “impact” domain (0.781; 95%CI:
0.745, 0.818) and “worry” domain (0.794; 95%CI: 0.755,
0.832).19,20 The questionnaire is a self-administered
questionnaire, which take up to 15 minutes for the patients
to complete. One research assistant explained the meaning
of each statement to the patients prior to the test if
clarification is required. Each domain consisted of statements
that required a Likert scale response from 1 to 5. The
maximum score for satisfaction domain is 30, for impact

domain is 20 and for worry domain is 15. Total maximum
DQoL score is 65. For each domain and total DQoL score, the
higher the score, the poorer the quality of life score in terms
of satisfaction, worry and impact to their quality of life.

The clinical data was collected by researchers and diabetic
educators. The diabetic educators were recruited from each
clinic that was involved in the study and underwent training
with technical input from the researchers. The training
highlighted the appropriate ways to communicate with the
respondents, measures to obtain informed consent and
strategies to conduct the questionnaires. SPSS version 23 was
used for data entry and analysis. Normality tests were carried
out for DQoL score, Satisfaction domain score, impact
domain score and worry domain score. Normally distributed
data were analysed using parametric tests, i.e., independent
t-test and one-way ANOVA. Data which were not normally
distributed were analysed with non-parametric tests, namely
Mann Whitney U test and Kruskal Wallis test. These tests
were performed to determine if differences in the mean score
of DQoL across socio-demographic and antidiabetic
medications of the patient were significant. 

This research is funded by International Islamic University of
Malaysia Research Initiative Grant Scheme (Publication) P-
RIGS18-034-0034.

RESULTS
The mean age of the patients was 67.9 years (Standard
Deviation, SD 5.4). Demographic of the participant are
shown in Table I, the majority of the 269 patients were
females (61%), Malays (84.8%), pensioners (54.3%), financial
income within B40 groups (97.4%), and stayed with family
members (93.7%). In terms of the use of antidiabetic agents
(Table II), most patients depended on two antidiabetic agents
(48%) followed by a single antidiabetic agent (32%). Majority
of them were prescribed with metformin (83.6%) and
gliclazide (48.0%). Nevertheless, despite the risk of
hypoglycaemia, 0.4% of the patients still relied on
glibenclamide. The use of conventional insulin was still
common with 106 of them (37.9%) were using insulin. These
include 21% on basal insulin, 15.6% on premixed insulin
and 7.8% on short-acting insulin. The prescription of insulin
analogue was very minimal (0.4%). The use of new
antidiabetic medications, such as dipeptidyl peptidase-4
inhibitor and sodium-glucose transport protein 2 inhibitor
were also very rare (0.4%).

Table III shows the mean score for each domain of
satisfaction, worry, impact and total diabetes quality of life.
If the mean score is converted into a percentage score, the
most affected domain that contributes to the diabetes quality
of life is the dissatisfaction score, which was 36.6%. This is
followed by the ‘worry’ domain with a percentage score of
35.1% and impact domain with 28.7% score. Overall total
quality of life of older persons with diabetes is still satisfactory
with the mean percentage score of 33.8%, which is considered
moderate. 

Table IV shows the mean dissatisfaction, bad impact, worry
and total poor quality of life scores with the use of insulin. A
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significant quality of life score was observed among older
persons who are not using insulin (mean 21.31, SD4.54)
compared to those using insulin (mean 22.90, SD4.54). Those
taking insulin were significantly more dissatisfied (mean
11.45, SD 2.82) with higher bad impact score to their life
(mean 6.21, SD2.39). 

In terms of combining medications, poor quality of life was
recorded among those taking a higher number of
medications (mean score 23.66, SD5.31) compared to the
fewer number of medications as shown in Table IV. The
quality of life score is also lower among those receiving
injection route of medications (mean score 23.62, SD 6.56)
compared to the oral route of medications (p=0.006) as
shown in Table IV.

The results of the linear regression analyses showed that the
number of antidiabetic medications, type of antidiabetic

medication administration, antidiabetic medication group
and insulin use were not statistically significant in predicting
diabetes patients’ quality of life (p-value>0.05) (Table V).  

DISCUSSION
Nearly one half of Malaysians are living with a chronic
condition and the prevalence is in a increasing trend. The
chronic conditions includes overweight and obesity (50.1%),
hypertension (30.0%) and diabetes (18.3%).21,22 Patients with
chronic conditions suffer morbidities in which their quality of
life and performance in social activity is affected.23 Majority
of them are in the older age group. The quality of life is
important in every patient regardless of their disease and
social status. Quality of life has been well-recognised as a
useful criterion in evaluating medical management
outcomes together with physiological measures of health
status.22,23 This is especially important in diabetic patients in

Table I: Demographic data of the respondents
Variables Categories Numbers of patients (n) Percentage (%)
Gender Female 164 61.0

Male 105 39.0
Age 60-70 190 70.6

71-80 79 29.4
Ethnicity Malay 228 84.7

Chinese 33 12.3
Indian 7 2.6
Others 1 0.4

Religion Muslim 229 85.1
Non-Muslim 40 14.9

Income B40 262 97.4
M40 7 2.6

Smoking status Non-smoker 195 72.5
Ex-smoker 50 18.6
Smoker 24 8.9

*B40 = Household income ≤RM4000, M40 = Household income between RM4,001 and RM9,620

Table III: Quality of life score for respondents based on the Diabetes Quality of Life Instrument (DQoL)

Items Mean score SD Median Percentage score 
Satisfaction 10.98 3.02 11.00 36.6 %
Impact 5.74 2.05 5.00 28.7 %
Worry 5.26 2.08 5.00 35.1 %
Total DQoL 21.91 4.90 22.00 33.8 %

Table II: Usage of antidiabetic medications
Antidiabetic Numbers of patients (n) Percentage (%)
Nil (non-pharmacotherapy only) 10 3.7
Single (one antidiabetic medication) 86 32.0
Two antidiabetic medications 129 48.0
Three antidiabetic medications 44 16.4
Metformin 225 83.6
Gliclazide 129 48.0
Glibenclamide 1 0.4
Acarbose 1 0.4
Any Insulin 102 37.9
Intermediate & long acting insulin (Basal) 59 21.9
Short acting insulin (Actrapid) 21 7.8
Intermediate + Short acting insulin (Premixed) 42 15.6
SGLT2 inhibitors 1 0.4%
DPP4 inhibitor 1 0.4

11-Anti-diabetic00016new_3-PRIMARY.qxd  9/7/20  8:04 PM  Page 527



Original Article 

528 Med J Malaysia Vol 75 No 5 September 2020

view of the multiple assessments, visits, complications and
treatment burden packaged together with the disease.
Antidiabetic medications are numerous, and overprescribing
tends to occur, which may lead to polypharmacy among the
patients. Moreover, older persons are more prone to develop
mood and anxiety disorders that are underdiagnosed as their
presentations are atypical and most often not recognised by
the caretakers or even doctors if the patient did not come with
a specific complaint. Furthermore, mass screening for mood
and anxiety disorders may not be necessary but should be
done individually. Nevertheless, if the quality of life is not
assessed, it may affect the overall control in diabetes patients
and lead to further complications and morbidities.

Based on the demographic data for this study, most
respondents were Malays and Muslims, given the location of
the study, which is in the east coast region of Malaysia.
However, the proportions of ethnicity are representable to the
demographic data of the Pahang population, which is
predominantly Malay, followed by Chinese. The majority
were females (61%) considering the prevalence of DM in
Malaysia is higher in females compared to males.21 In terms
of the age group, 70.6% of the respondents were between the
age of 60 and 70 years old. Since this study was confined to
older persons with DM, majority of the respondents falls in
the bottom 40% financial income, which is the median
household income of ≤RM3000. This financial constraint is
mainly among Malay ethnicity (84.3%). A total of 8.9% of

the patients are active smokers and this is almost similar to
our national health morbidity survey on the smoking status
among older persons.21 Generally, the motivation to quit
smoking is low in this age group.21

In this study, the antidiabetic agents, metformin, is among
the most frequently prescribed drug as it is the first-line
antidiabetic medication in treating DM.24 The next common
antidiabetic medication used was gliclazide, despite its risk of
inducing hypoglycaemia in older persons. It is possibly due to
its availability in the primary care setting, cheaper price,
good sugar-lowering efficacy and acceptable safety profile if
prescribed with caution among older persons.3,24,25 The use of
the new generation oral antidiabetic agents, such as SGLT2
inhibitor and DPP4 inhibitor was minimal in this study
(0.4%). The underlying reason could be due to the lack of
availability of these medications in the government primary
health care clinics as well as the lack of interest for both
doctors and patients to get an option for a further referral or
access from other centres given the time constraint in a daily
busy clinic.26,27 There was still the prescriptions of acarbose
and the older generation of sulphonylurea in this study
showing that these medications are still useful in older
persons according to the individualised indications and
preferences, provided the benefit outweighs the risk.28 

The overall use of insulin is high among older persons in this
study with 37.9% showing good management by medical

Table VI: Quality of life score with type of anti-diabetic medication administration
Satisfaction Impact Worry DQoL

Mean SD p-value Mean SD p-value Mean SD p-value Mean SD p-value
Current Usage of Insulin

Yes 11.45 2.82 0.033* 6.21 2.39 0.007* 5.45 2.04 0.254 22.90 4.54 0.012*
No 10.69 3.11 5.46 1.77 5.15 2.04 21.31 4.54

Number of Anti-diabetic 
Medications

Nil 9.10 2.51 0.030* 4.90 1.29 0.288 3.70 0.82 0.031* 17.70 2.63 0.001*
One 11.07 3.15 5.45 1.55 5.14 1.92 21.66 4.41
Two 10.79 2.91 5.85 2.22 5.31 2.16 21.81 4.99
Three 11.77 3.03 6.16 2.42 5.73 2.22 23.66 5.31

Type of Anti-diabetic 
Medication 
Administration

Non-pharmacological 
only 9.27 2.45 0.058 4.91 1.22 0.012* 3.91 1.04 0.050 18.09 2.81 0.006*
Oral only 10.85 3.13 5.49 1.78 5.24 2.05 21.59 4.53
Injection only 10.69 3.04 6.62 1.80 6.31 2.56 23.62 6.56
Oral & Injection 11.48 2.81 6.19 2.50 5.33 2.10 22.75 5.23

* Significant p-value <0.05; SD-Standard Deviation

Table V: Predictors of Diabetes Quality of Life Instrument (DQoL) with multiple linear regression model

Model B1 SE Beta2 t p-value
(Constant) 25.130 5.090 4.937 0.000
Number of Antidiabetic Medications 0.931 0.520 -0.145 1.791 0.074
Type of Antidiabetic Medications Administration -0.372 0.930 -0.074 -0.400 0.689
Common Antidiabetic medications group -0.097 0.072 -0.099 -1.346 0.179
Insulin usage -2.067 1.788 -0.205 -1.156 0.249
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doctors and high acceptance by the community towards
insulin compared to the national data of 25.1% prevalence.21

As expected, basal insulin is the most common type of insulin
prescribed, given its once a day injection with the ultimate
aim to control fasting blood sugar level among those with
uncontrolled sugar level with prior to one or two antidiabetic
medications.2,24 Majority of the patients are on two
antidiabetic medications, mostly being metformin and
gliclazide. This is comparable with other studies where these
two drugs are the most widely available in most clinics and
among the first two initial antidiabetic agents to be
recommended in the guideline with uncontrolled sugar.24,29 It
is also expected that most older persons required a
combination of lifestyle modification and pharmacotherapy
with only 3.7% of them not requiring any drugs. Clearly, in
older persons with DM, therapeutic lifestyle strategy of one
size fits all is not applicable due to the enormous functional
heterogeneity of these individuals and the difficulty in
changing the habit that had been practised from the young
age.2,4,11,13,28,29 

This study is able to assess the quality of life among older
persons with diabetes and the associations with the drugs
prescribed to them. Using a revised version of DQoL, the score
is able to be divided further into dissatisfaction, bad impact
on life, and worry domains. It was observed in this study that
dissatisfaction component contributes more to poor quality of
life score (mean percentage 36.6%). This was followed by
worry component (mean percentage 35.1%) and bad impact
(mean percentage 28.7%) to the functionality of the patients.
The dissatisfaction of patients towards medical services is a
major indicator for the assessment of healthcare quality in
which further improvement should be made.30,31 Therefore, it
is expected that dissatisfaction domain gives a higher
contribution to the score. Elements of worry are also
influenced by the sociodemographic data, including age in
which older persons are associated with psychological
symptoms, such as anxiety and worry.32 With the increasing
number of the elderly population, anxiety will become a
widespread problem later in life, especially among those with
multiple comorbidities. It will be one of the major causes of
health care access contributing to high society and individual
costs. Thus, worry domain also plays an important element
in the quality of life as demonstrated in this study. The mean
score of total diabetes quality of life in our study was 21.91
(SD4.90), which gives DQoL a score of 33.8%. The lower the
score, the better the quality of life of the older persons with
DM, which can be classified to fall in the moderate level. This
is comparable with another study as type 2 diabetes mellitus
can impair the quality of life of these patients and this study
has provided additional evidence to support the observation
in older persons.33,34

In terms of total DQoL, poor quality of life is significantly
associated with the use of insulin. More importantly, the
significant association is true for general use of insulin but is
not associated with any specific type of insulin. This study
shows that each type of insulin is neither superior nor inferior
in relation to the association with DQoL, despite few types are
associated with dissatisfaction and bad impact score as
previously mentioned.2,4,28 Interestingly, this study also
managed to show a significant association of DQoL with the

number of antidiabetic medications the elderly consumed, 
the type of drug combinations and administration. It is 
known from this study that the higher the number of 
antidiabetic medications the older persons consumed, the 
higher the dissatisfaction and worry score experienced by the 
older persons in which these can worsen the quality of life 
score. This study also confirms that multiple and complex 
antidiabetic regime combinations contribute to the poor 
quality of life score. Therefore, medical professionals need to 
make a proper individualised justification and assessment 
before venturing into multiple regimes of medications to 
control the sugar level without considering the difficulty of 
the patients in adapting with various drugs 
combinations.2,4,11,13,15

In terms of limitations, our study was confined in a 
homogeneous population with a majority of them being 
Malays and within a subgroup of B40. Therefore, the results 
do not apply to other epidemiological settings. The 
population also does not include those with the age of over 
80, hence, this study only describes the quality of life of those 
who are below 80 years old. This study also did not include 
other confounders, such as number of episodes of 
hypoglycaemia in the previous 12 months, number of 
hospital admissions due to DM in the past year and number 
of unrecorded insulin injections per day. The types of 
medications prescribed to the patients in this study were low 
and are not generalisable to other health-care systems where 
more drugs are available on the formulary.

CONCLUSION

In conclusion, even though no specific predictors for DQoL 
was shown, quality of life is significantly worsened among 
those taking a higher number of antidiabetic medications, 
multiple regimes and complex combination of antidiabetic 
groups with different administration routes. Therefore, a 
patient-centred approach in choosing the appropriate 
medications for older persons with diabetes is the most 
important solution in achieving a good quality of life than 
solely focusing on the disease control strategy. 

REFERENCES
1. World Health Organization, Geneva. 2019. Health Situation and Trend

Assessment: Elderly Population.
2. Yakaryılmaz FD, Öztürk ZA. Treatment of Type 2 Diabetes Mellitus in the

Elderly. World J Diabetes 2017; 8(6): 278-85.
3. Hussein Z, Taher SW, Gilcharan Singh HK, Chee Siew Swee W. Diabetes

Care in Malaysia: problems, new models, and solutions. Ann Glob Health
2015; 81(6): 851-62.

4. Older Adults: Standards of Medical Care in Diabetes 2019. Diabetes Care.
2019; 42(Supplement 1): S139-147.

5. Mahidin MU. Press Release Current Population Estimates, Malaysia, 2017-
2018. In: Malaysia DoS, editor. 2018.

6. Thomas S, Beh L, Nordin RB. Health care delivery in Malaysia: changes,
challenges and champions. J Public Health Afr 2011; 2(2): e23.

7. Mokhtar MAM, Pin TM, Zakaria MI, Hairi NN, Kamaruzzaman SB, Vyrn
CA, et al. Utilization of the emergency department by older residents in
Kuala Lumpur, Malaysia. Geriatr Gerontol Int 2015; 15(8): 944-50.

8. Yunus NM, Manah NHA, Omar A, Nurita J, Omar MA, Salleh M.
Determinants of Healthcare Utilisation among the Elderly in Malaysia.
Institutions and Economies 2017; 9(3): 115-40.

9. Wongpakaran N, Wongpakaran T, Sirirak T, Jenraumjit R, Jiraniramai S,
Lerttrakarnnon P. Predictors of polypharmacy among elderly thais with
depressive and anxiety disorders: findings from the Das Study. BMC
Geriatr 2018; 18(1): 309.

10. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is
Polypharmacy? A Systematic Review of Definitions. BMC Geriatr 2017;
17(1): 230.

11-Anti-diabetic00016new_3-PRIMARY.qxd  9/7/20  8:04 PM  Page 529



Original Article 

530 Med J Malaysia Vol 75 No 5 September 2020

11. Peron EP, Ogbonna KC, Donohoe KL. Antidiabetic medications and
polypharmacy. Clin Geriatr Med 2015; 31(1): 17-27.

12. Megari K. Quality of Life in Chronic Disease Patients. Health Psychol Res
2013; 1(3): e27.

13. Kezerle L, Shalev L, Barski L. Treating the Elderly Diabetic Patient: Special
Considerations. Diabetes Metab Syndr Obes 2014; 7: 391-400.

14. Maher RL, Hanlon J, Hajjar ER. Clinical Consequences of Polypharmacy in
Elderly. Expert Opin Drug Saf 2014; 13(1): 57-65.

15. Golchin N, Frank SH, Vince A, Isham L, Meropol SB. Polypharmacy in The
Elderly. J Res Pharm Pract 2015; 4(2): 85-8.

16. International Diabetes Federation Managing Older People with Type 2
Diabetes Global Guideline. International Diabetes Federation 2013. 

17. Somrongthong R, Hongthong D, Wongchalee S, Wongtongkam N. The
influence of chronic illness and lifestyle behaviors on quality of life among
older Thais. Biomed Res Int 2016; 2016:2 525941.

18. Forestier B, Anthoine E, Reguiai Z, Fohrer C, Blanchin M. A Systematic
review of dimensions evaluating patient experience in chronic illness.
Health Qual Life Outcomes 2019; 17(1): 19.

19. Bujang MA, Ismail M, Hatta NKBM, Othman SH, Baharum N, Lazim SSM.
Validation of the Malay version of Diabetes Quality of Life (DQOL)
Questionnaire for adult population with type 2 diabetes mellitus. Malays
J Med Sci 2017; 24(4): 86-96.

20. Bujang MA, Adnan TH, Mohd Hatta NKB, Ismail M, Lim CJ. A Revised
Version of Diabetes Quality of Life Instrument Maintaining Domains for
Satisfaction, Impact, and Worry. Diabetes Res 2018; 2018: 5804687.

21. Tahir A, Abdul AG, Noor AA, Mohd AO, Tee GH, Nur HMH, et al. National
Health Morbidity Survey 2015. Ministry of Health Malaysia 2015.

22. United Nations Development Programme, Putrajaya. 2019. Support In
Developing National B40 Action Plan Using Innovative Bottom-Up
Approaches 2019 [cited 2019]. Available from:
http://www.my.undp.org/content/malaysia/en/home/operations/projects/
poverty_reduction/support-in-developing-national-b40-action-plan-using-
innovative-.html.

23. Flanagan S, Damery S, Combes G. The effectiveness of integrated care
interventions in improving patient quality of life (QoL) for patients with
chronic conditions. an overview of the systematic review evidence. Health
Qual Life Outcomes 2017; 15(1): 188.

24. Ministry of Health Malaysia, Family Medicine Specialist Association of
Malaysia, Malaysian Endocrine and Metabolic Society, Kuala Lumpur.
2015. Clinical Practice Guidelines Management of Type 2 Diabetes
Mellitus 5th Edition. 2015.

25. Kalra S, Bahendeka S, Sahay R, Ghosh S, Md F, Orabi A, et al. Consensus
Recommendations on Sulfonylurea and Sulfonylurea Combinations in the
Management of Type 2 Diabetes Mellitus – International Task Force.
Indian J Endocrinol Metab 2018; 22(1): 132-57.

26. Linzer M, Bitton A, Tu SP, Plews-Ogan M, Horowitz KR, Schwartz MD; et al.
The end of the 15–20 minute primary care visit. J Gen Intern Med 2015;
30(11): 1584-6.

27. James KA, Ross SE, Vance B, Nath R, Harrison MI, West DR. Inefficiency in
primary care: common causes and potential solutions. Fam Pract Manag
2015; 22(2): 18-22.

28. Du YF, Ou HY, Beverly EA, Chiu CJ. Achieving glycemic control in elderly
patients with type 2 diabetes: a critical comparison of current options. Clin
Interv Aging 2014; 9: 1963-80.

29. Rosenblit PD. Common Medications Used by Patients with Type 2 Diabetes
Mellitus: What are Their Effects on the Lipid Profile? Cardiovasc Diabetol
2016; 15: 95.

30. Rasouli O, Zarei MH. Monitoring and Reducing Patient Dissatisfaction: A
Case Study of an Iranian Public Hospital. Total Quality Management and
Business Excellence 2016; 27(5): 531-59.

31. Schaad B, Bourquin C, Bornet F, Currat T, Saraga M, Panese F, et al.
Dissatisfaction of hospital patients, their relatives, and friends: analysis of
accounts collected in a complaints center. Patient Educ Couns 2015; 98(6):
771-6.

32. Balsamo M, Cataldi F, Carlucci L, Fairfield B. Assessment of anxiety in
older adults: a review of self-report measures. Clin Interv Aging 2018; 13:
573-93.

33. Jusoh Z, Tohid H, Omar K, Muhammad NA, Ahmad S. Clinical and
sociodemographic predictors of the quality of life among patients with
type 2 diabetes mellitus on the east coast of Peninsular Malaysia. Malays
J Med Sci 2018; 25(1): 84-95.

34. Azmi S, Goh A, Muhammad NA, Tohid H, Rashid MRA. The cost and
quality of life of malaysian type 2 diabetes mellitus patients with chronic
kidney disease and anemia. Value Health Reg Issues 2018; 15: 42-9.

11-Anti-diabetic00016new_3-PRIMARY.qxd  9/7/20  8:04 PM  Page 530




