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ABSTRACT
Introduction: Medication adherence has been found to be an
important determinant in achieving glycaemic control in
Type 2 Diabetes (T2DM) patients. In other patient
populations, physician-patient interaction satisfaction was
found to influence medication adherence. It is then
important to identify if this is also a factor amongst T2DM
patients on insulin as poor adherence was associated with
increased all-cause mortality.

Methods: This was a cross sectional study involving 197
T2DM patients on insulin from two government primary
health clinics in Gombak. Physician-patient interaction
satisfaction was assessed using Skala Kepuasan Interaksi
Perubatan (SKIP-11) consisting of 3 subdomains (Distress
Relief, Rapport and Interaction Outcome). Medication
adherence level was measured using a single item self-
report question. Data analysis for descriptive, inferential and
multivariate analysis statistics were performed.

Results: The mean age of the study participants was 57.12
(SD: 9.27). Majority were Malay, female, unemployed with
mean BMI of 27.5. Majority reported full adherence (62.9%).
High scores in the Interaction Outcome subdomain was
associated with better adherence. Factors associated with
high scores in this subdomain included patient education
level, number of oral hypoglycaemic agent and type of
insulin regime taken. This study also found that high scores
in the Interaction Outcome domain is associated with lower
HbA1c (p<0.05).  

Conclusion: Physician-patient interaction satisfaction is an
important factor in achieving better medication adherence
which also leads to better glycaemic control in this group of
patients. There is a need to identify strategies to improve
satisfaction in this domain to improve patient adherence. 
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INTRODUCTION
Physician-patient interaction satisfaction is an important
outcome in delivering health care services. A meta-analysis
shows that there is a positive relationship between patient

adherence and interaction with their physicians; and that
patients were twice more likely to adhere to medication if the
physician is a good communicator.1 There is also a positive
relationship between physicians giving thorough
information and clear explanation with adherence to
treatment in diabetes.2 Another study demonstrated the
importance of active listening and positive communication
for adherence to treatment across various health conditions.3

This is particularly important amongst chronic disease
patients whom were reported to be frequently dissatisfied4

and can negatively influence their adherence to medication. 

According to the 2020 projection, the prevalence of type-2
diabetes mellitus (T2DM) in Malaysia is likely to rise further.5

On the other hand, the number of patients achieving
glycaemic control have decreased compared to previous
years, with prevalence of diabetes complications continue to
be on the rise.6 One of the factors that influenced the
achievement of glycaemic control was medication adherence
where higher medication adherence is associated with better
glycaemic control.7,8 Apart from glycaemic control, poor
medication adherence is also associated with increased all-
cause mortality in patients with T2DM receiving insulin.9

In Malaysia, the only local literature supporting the positive
association between patient satisfaction and medication
adherence in T2DM patients was a study amongst patients
attending the medication therapy adherence clinic (DMTAC)
run by pharmacists.10 However, the role of pharmacists and
physicians do differ, and ultimately decision making with
regards to treatment will be made by the physician.
Therefore, it would be important to know if physician-patient
interaction satisfaction would influence the patient’s
adherence to prescribed medication; and if there are
associative factors. This will then help the physician to
formulate a strategy that could enhance and improve the
consultation to ensure higher level of medication adherence.
Better adherence in turn will translate into better control and
reduced complications.

In view of paucity of evidence, the objective of this study is to
determine the relationship between physician-patient
interaction satisfaction with medication adherence and
glycaemic control among patients with T2DM on insulin in
the Malaysian primary care setting. 
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MATeRIALS AND MeTHODS
Study design and patient selection
This was a cross-sectional study conducted in two 
government health clinic facilities in the district of Gombak, 
Selangor, Malaysia between March to May 2016. All T2DM 
patients on insulin above 18 years old who received follow up 
care in the clinic within the last one year and able to 
communicate and read in Malay were invited to participate 
in the study. Those with T1DM, reduced mental capacity and 
pregnant were excluded. Sample size was calculated using 
Kelsey’s method11 with 95% confidence interval and power 
value of 80%, giving the final sample size with 20% attrition 
rate as 178 patients. The study protocol was explained and 
patients who consented to participate were given a set of 
patient information sheet, consent form and questionnaire. 
The questionnaire was self-administered, with guidance from 
the researcher if needed. Permission to conduct the study was 
obtained from National Institute of Health and the Medical 
Research and Ethics Committee, Ministry of Health Malaysia 
and from the University Ethics Committee. 

Assessment and measures
The independent variable for this study is the participant’s 
demographic and clinical background, and physician-
patient interaction satisfaction score. The dependent 
variable, or the outcome of this study is medication 
adherence and overall glycaemic control which is represented 
by the A1c. 

The patient self-administered questionnaire documented the 
demographic details which includes the age, gender, 
ethnicity, highest level of education attained, occupation and 
smoking status. Data on patient’s physical and clinical 
characteristics were also obtained which includes body mass 
index (BMI), blood pressure, latest HbA1c in the past 
six months prior to the commencement of the study, number 
of medications taken, and the type of insulin regime 
administered.  Patient-physician interaction satisfaction were 
measured using ‘Skala Kepuasan Interaksi Perubatan (SKIP-
11).12

SKIP-11 is the translated and validated Malay version of the 
Medical Interview Satisfaction Scale (MISS-21) which in total 
consists of 11 questions representing three subdomains of 
physician-patient interaction satisfaction. There are four 
questions pertaining to information provision (“Distress 
relief” subdomain), four questions regarding the 
physician’s communication skills (“Rapport” subdomain) 
and three questions assessing the adherence intent as an 
outcome of the overall interaction experience 
(“Interaction outcome” subdomain). All 11 items were 
scored using a 5-point Likert scale whereby for positively 
worded items, score ‘5’ is for ‘strongly agree’ and score ‘1’ 
is for ‘strongly disagree’. For the negatively worded items, 
score 1 is for ‘strongly agree’ and score ‘5’ is for strongly 
disagree. Each response will be added together to give a 
total score within the range of 11 (minimum) and 55 
(maximum). Total score for each subdomain was also 
calculated and analysed where the minimum and 
maximum score is determined by the number of items 
present in each subdomain. The levels of satisfaction will be 
determined by the proximity of the score to either the 
minimum or maximum score for each subdomain. The closer

proximity of the score to the maximum score will reflect good 
satisfaction level and vice versa. 

Patient’s medication adherence was measured by patient self-
report to the single item question, “Over the past 7 days, how 
many times did you miss a dose your medication?” Patients 
who responded no missing doses were categorised as fully 
adherent while those with any missing doses were categorised 
as less than fully adherent.13 

Data and statistical analysis
The results for sociodemographic, clinical and medication 
characteristics, SKIP-11 scores and medication adherence 
categories were described using descriptive statistics. The 
categorical variables were presented as frequency and 
percentages; and the continuous variables were presented in 
mean and standard deviation where appropriate. Multiple 
logistic regression was performed to determine associated 
factors of physician-patient interaction according to its 
three subdomains and associated factors of medication 
adherence. Multiple linear regression was applied to 
determine satisfaction subdomains which is associated with 
glycaemic control (HbA1c).  The level of significance used for 
this study was set at alpha of 0.05 at 95% confidence level. 
All analyses were performed using the statistical package 
SPSS version 23 for Windows (SPSS Inc. Chicago, IL, 2009).

ReSULTS 
A total of 320 questionnaires were distributed and 238 
participants completed the questionnaire with a response 
rate of 74%. The final total participants were 197 due to 
invalid questionnaire response and non-availability of recent 
HbA1c results. The mean age was 57.12 (SD: 9.27). 

Table I shows the participants socio-demographic and clinic 
background information. The majority were Malay, female, 
unemployed with mean BMI of 27.5. 

Figure 1 displayed the mean score for each subdomain. The 
total mean SKIP-11 score was 42.1±2.87 SD.  The sub 
domain “Rapport” showed higher mean score (15.81±1.41 
SD) compared to “Distress relief” (15.75±1.36 SD) and 
“Interaction outcome” (10.52±1.63 SD). 

Table II shows results from multiple linear regression which 
found no significant factors associated with satisfaction score 
in “Distress relief” and “Rapport” sub domains. However, in 
the “Interaction outcome” subdomain, multiple linear 
regression confirmed that patient education level, number of 
oral anti-diabetic medication taken, and type of insulin 
regime were associated with satisfaction score. The predicted 
satisfaction score in this subdomain for patients on more 
than one type of oral anti diabetic agent is 1 point lower 
than patients not taking any oral anti diabetic agent 
(p<0.05). While in terms of insulin regime, the predicted 
satisfaction score in this subdomain for those on basal 
bolus regime is also 1 point lower than patients on basal 
insulin regime only (p<0.05). 

Figure 2 showed the adherence level amongst the study 
participants whereby 62.9% achieved full adherence. None of
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the demographic and clinical background characteristics 
were associated with adherence level (Table III). Preliminary 
bivariate analysis showed that those who were fully adherent 
had higher mean Interaction Outcome subdomain scores 
(Table IV). 

Table V summarises the relationship between physician-
patient interaction satisfaction subdomain scores and 
medication adherence. Multiple logistic regression showed 
that those with higher “Interaction outcome” score are 1.2 
times more likely to achieve full adherence and this is 
statistically significant (p<0.05). 

Table VI described the relationship between physician-
patient interaction satisfaction subdomains and the 
participants’ HbA1c reading. Multiple linear regression 
showed that increased “Interaction outcome” subdomain 
score is associated with decreased HbA1c by 0.25 point 
(p<0.005).

DISCUSSION
This study showed that the participants were mostly satisfied 
with the overall information provision and communication 
skills of their physician during their interaction in clinic 
which is reflected by high scores in the “Distress Relief” and 
“Rapport” subdomains. These results are similar to previous 
studies where the patient’s confidence in doctor, good 
interpersonal manners and relationship were predictors of 
patient satisfaction.14-18 These findings also correspond with 
other studies where the physician’s communication skill and 
information provision determine patient 
satisfaction.4,14,16,19

This study found that patient education level, number of oral 
anti-diabetic medication taken, and type of insulin regime 
used affected the interaction outcome between patient and 
physician. The participants receiving at least secondary level 
education had less satisfaction in their interaction outcome 
with their physicians compared to those who received no 
formal education.  This is similar to previous studies which 
showed that less educated patients were more satisfied 
compared to higher educated patients.20,21 In terms of

medications, participants not taking any oral anti diabetic
agent has better interaction outcome compared to those
taking more than 1 type of oral anti diabetic agent. Similarly,
in terms of insulin regime, participants taking once a day
basal insulin were more satisfied than those taking basal
bolus regime. This is similar to previous studies where

n (%)
Gender 

Male 83 (42.1%)
Female 114 (57.9%)

Age group
<40 10 (5.1%)
41-50 33 (16.8%)
51-60 82 (41.6%)
>60 72 (36.5%)

Ethnic group 
Malay 132 (67%)
Chinese 20 (10.2%)
Indian 45 (22.8%)
Others 0

Education level 
None 12 (6.1%)
Primary school 74 (37.6%)
Secondary school 81 (41.1%)
Tertiary 30 (15.2%)

Employment status 
Employed 66 (33.5%)
Unemployed 131 (66.5%)

Smoking status 
Smoker 27 (13.7%)
Non-smoker 170 (86.3%)

Weight 
Not obese (BMI <23) 29 (14.7%)
Pre-obese (BMI 23-27.4) 76 (38.6%)
Obese (BMI >27.5) 92 (46.7%)

Type of insulin regime 
Basal only 55 (27.9%)
Pre-mixed 94 (47.7%)
Basal bolus 48 (24.4%)

Number of oral anti-diabetics taken
None 24 (12.2%)
1 type 124 (62.9%)
>2 types 49 (24.9%)

Table I: Socio-demographic and clinical background
information of the participants

Table II: Factors associated with satisfaction score in the ‘Interaction Outcome’ subdomain using multivariate analysis

Variables SLRa MLRb
b (95% CI) p value b (95% CI) p value *

Patient education level
None 1 1
Primary -0.288 (-1.265, 0.688) 0.561 -0.195(-1.157,0.766) 0.689
Secondary -1.093 (-2.063, -0.122) 0.028 -1.022 (-1.977, -0.066) 0.036
Tertiary -0.567 (-1.638, 0.505) 0.298 -0.406 (-1.459, 0.647) 0.448

No of oral anti diabetic medication taken
None 1 1
1 type -0.832 (-1.539, -0.126) 0.021 -0.872 (-1.557, -0.188) 0.013
>2 types -0.325 (-1.111, 0.461) 0.416 -1.332 (-2.554, -0.110) 0.033

Type of insulin regime
Basal only 1 1
Premixed -0.435 (-0.974,0.105) 0.114 -1.043 (-2.109, 0.022) 0.055
Basal bolus -0.865 (-1.484, -0.247) 0.006 -1.361 (-2.458, -0.265) 0.015

a Simple linear regression
b Multiple linear regression 
*p-value is significant at the 0.05 level.
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Table III: Participants characteristics according to medication adherence categories

Participants characteristics Medication Adherence Score, n (row %) X2 p-value
Fully adherent Not fully adherent

Age, years 0.924 0.820
<40 5   (50) 5    (50)
41-50 20 (60.6) 13 (39.4)
51-60 53 (64.6) 29 (35.4)
>60 46 (63.9) 26 (36.1)

Gender 0.449 0.503
Male 50 (60.2) 33 (39.8)
Female 74 (64.9) 40 (35.1)

ethnicity 0.809 0.667
Malay 83 (62.9) 49 (37.1)
Chinese 11    (55) 9    (45)
Indian 30 (66.7) 15 (33.3)

education level 1.185 0.757
None 9    (75) 3    (25)
Primary 48 (64.9) 26 (35.1)
Secondary 49 (60.5) 32 (39.5)
Tertiary 18    (60) 12    (40)

employment status 0.020 0.886
Employed 42 (63.6) 24 (36.4)
Unemployed 82 (62.6) 49 (37.4)

Smoking status 2.937 0.087
Smoker 13 (48.1) 14 (51.9)
Non-smoker 111 (65.3) 59 (34.7)

Weight 4.937 0.085
Not obese (BMI <23) 13 (44.8) 16 (55.2)
Pre-obese (BMI 23-27.4) 49 (64.5) 27 (35.5)
Obese (BMI >27.5) 62 (67.4) 30 (32.6)

Insulin 2.661 0.264
Basal 38 (69.1) 17 (30.9)
Pre-mix 59 (64.1) 33 (35.9)
Basal bolus 27    (54) 23    (46)

Oral anti-diabetics 0.837 0.658
None 14 (58.3) 10 (41.7)
1 type 76 (61.8) 47 (38.2)
> 2 types 34    (68) 16    (32)

Table IV: Mean difference in SKIP-11 subdomains between participants adherence scores

Variables Distress relief Rapport Interaction outcome 
Mean (+SD) t-test p value Mean (+SD) t-test p value Mean (+SD) t-test p value

Adherence level 1.035 0.302 0.074 0.941 -2.12 0.035
(195) (195) (195)

Fully adherent 15.67 15.81 10.71
(1.35) (1.57) (1.58)

Not fully adherent 15.88 15.82 10.21
(1.37) (1.11) (1.67)

*independent t-test

Table V: Final model for physician-patient interaction satisfaction (SKIP-11) subdomain associated with medication adherence

Variable B S. e Wald statistics (df) p value Adjusted OR 95% CI 
Distress relief -0.128 0.129 0.985 (1) 0.321 0.880 0.683, 1.133
Rapport 0.043 0.122 0.123 (1) 0.726 1.044 0.822, 1.325
Interaction outcome 0.185 0.092 4.075 (1) 0.044 1.204 1.005, 1.441

S. E= Standard Error, OR= Odds Ratio, CI=Confidential Interval
*p-value is significant at the 0.05 level.
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despite satisfaction in these subdomains will be important to
rectify this issue. 

This study also found that better patient and physician
interaction outcome is associated with lower HbA1c.This is
similar to previous literature where overall satisfaction
including physician patient interaction and HbA1c showed a
significant positive correlation.30 Baseline analysis from the
global MOSAIc (Multinational Observational Study assessing
Insulin use: understanding the challenges associated with
progression of therapy) study also demonstrated significant
relationship between aspects of physician-patient interaction,
insulin adherence and HbA1c level. This study supported the
importance of physician-patient interaction as it has direct
association with glycaemic control. The underpinning theory
to this finding, which has been supported by a randomized
controlled trial, is that a positive physician-patient
interaction prompts better engagement and attentiveness
during clinic visit which then leads to better outcomes
including glycaemic control.31 In order to foster positive
physician-patient interaction, physician training in
communication skills is important. 

Studies of interventions conducted to improve
communication behaviours which includes physician
training has been showed to benefit not only the physician
but patient alike. Physicians in the intervention group were
more likely to exhibit patient-centred communication
behaviours, while the patients are more likely to exhibit
greater involvement during the consultation.32 Training
physicians in communication skills has also been shown to
improve patient adherence by 12%.1 An observational study
also showed that a relationship-centered communication
skills training has effectively improved measures of patient

Table VI: Final model for physician-patient interaction satisfaction (SKIP-11) subdomain associated with glycaemic control (HbA1c)

Variable B S.e B β t p-value 95% CI
Distress relief 0.117 0.127 0.073 0.92 0.359 -0.133,0.367
Rapport 0.025 0.122 0.016 0.20 0.840 -0.265, 0.216
Interaction outcome 0.250 0.094 0.189 2.67 0.008 -0.435, -0.065

S. E= Standard Error, CI=Confidential Interval
*p-value is significant at the 0.05 level.

Fig. 1: Physician-patient interaction satisfaction (SKIP-11) score 
according to subdomain among the participants.

patients on basal insulin only reported higher satisfaction 
score compared to those on twice a day premixed insulin.22,23 

These findings were due to the simpler regime being more 
convenient and flexible compared to multiple injections.22 

The proportion of participants who reported not fully 
adherent was up to 37.1%. This is slightly lower than other 
local studies which reported 40-60% of patients who has low 
adherence.24-26 This study found no association between the 
demographic or clinical background with adherence level; 
however, those with higher interaction outcome satisfaction 
score was 1.2 times more likely to report full adherence. This 
is consistent with previous study where physician-patient 
concordance was related to medication adherence.27 This 
degree of patient’s agreement and ability to adhere to 
physician’s recommendation can also be inferred to patient’s 
self-efficacy, whereby a person is able to perform self-
management which includes medication intake as directed. 
Previous study has shown that there is relationship between 
self-efficacy and medication adherence.28 

There were previous studies where patient’s perceived 
satisfaction with physician’s ability to communicate 
regarding their illness was associated with better medication 
adherence.14,29 A meta-analysis which looked at interventions 
to improve communication skills training for physician was 
found to have a significant positive effect on patient 
adherence.1 This suggest that interaction satisfaction in these 
2 subdomains still played a vital role in improving 
medication adherence. In contrast the findings in this study 
did not demonstrate significant relationship between 
satisfaction in the information provision and communication 
skills subdomain. Further study to look at other possible 
barriers which have impact on achieving better adherence

Fig. 2: The distribution of the participant’s adherence level.
Distribution of patients based on adherence level.
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satisfaction.33 This highlights that communication skills
training is essential in improving patient outcomes. 

STReNGTH AND LIMITATIONS OF THe STUDy
This study provided quantitative evidence on association
between physician-patient interaction satisfaction and
medication adherence among type 2 diabetes mellitus
patients on insulin therapy in the primary care setting. This
will add on to current evidence on the importance of
physician-patient interaction satisfaction in relation to
medication adherence. The participants studied were also
from a wide range of socio-demographic background which
takes into account differences in environment and culture
that impacts physician-patient interactions. 

There were however, several limitations of this study. Since
the study was only conducted in 2 urban health clinics, the
findings could not be generalised to all type 2 diabetic
patients on insulin therapy. Patients attending the rural or
secondary and tertiary care centres might have different
results due to other underlying factors. The cross-sectional
design of the study means that direct causation between
satisfaction and adherence could not be made just based on
this study. 

CONCLUSION AND ReCOMMeNDATION 
This study demonstrated that the most important
determinant for patient satisfaction and medication
adherence is the patient and physician Interaction outcome
which is the degree of patient’s agreement and ability to
adhere to physician’s recommendation after consultation.
Thus, at the clinical practice level, efforts should be made to
identify any problems or barriers that causes patient not to
agree or unable to follow the physician’s recommendation
during consultation. Further intervention type research in
identifying ways to improve the interaction outcome between
patient and physician to increase medication adherence as
well as to achieve better treatment targets is recommended.

ACKNOWLeDGeMeNTS 
The authors would like to thank Dr Mohammad Nazarudin
Bahari, Dr Rosnah Mat Isa, Dr Maimunah Mahmud and Dr
Wan Farzihan Wan Adib, as well as the nurses and support
staff of the Non-Communicable Diseases Unit in Pejabat
Daerah Gombak who provided the facilities and assistance
during data collection period. 

CONFLICT OF INTeReST
NM Nasir, F Ariffin and SM Yasin declare that they have no
competing interests.

ReFeReNCeS
1. Zolnierek KB, Dimatteo MR. Physician communication and patient 

adherence to treatment: a meta-analysis. Med Care 2009; 47(8): 826-34.
2. Heisler M, Bouknight RR, Hayward RA, Smith DM, Kerr EA, The relative 

importance of physician communication, participatory decision making,
and patient understanding in diabetes self-management. J Gen Intern 
Med 2002; 17(4): 243-52. 

3. Fassaert T, Van Dulmen S, Schellevis F, Van der Jagt L, Bensing J. Raising 
positive expectations helps patients with minor ailments: a cross-sectional
study. BMC Fam Pract 2008; 9(1): 38.

4. Doubova SV, Pérez-Cuevas R, Zepeda-Arias M, Flores-Hernández S. 
Satisfaction of patients suffering from type 2 diabetes and/or hypertension 
with care offered in family medicine clinics in Mexico. Salud Publica Mex 
2009; 51(3): 231-239, 2009.

5. Feisul MI, Azmi S. National Diabetes Registry Report, Volume 1, 
2009-2012. Kuala Lumpur; Ministry of Health Malaysia, 2013.

6. Mafauzy M, Hussein Z, Chan SP, The status of Diabetes Control in 
Malaysia Results of DiabCare 2008. Med J Malaysia 2011; 66(3): 175-81.

7. Chung WW, Chua SS, Lai PS, Morisky DE. The Malaysian Medication 
Adherence Scale (MALMAS): Concurrent Validity Using a Clinical Measure 
among People with Type 2 Diabetes in Malaysia. PLoS One 2015; 10(4).

8. Mashitani T, Hayashino Y, Okamura S, Kitatani M, Furuya M, Matsunaga 
S et al. Patient-reported adherence to insulin regimen is associated with 
glycemic control among Japanese patients with type 2 diabetes: Diabetes
Distress and Care Registry at Tenri (DDCRT 3). Diabetes Res Clin Pract 
2013; 100(2): 189-94.

9. Currie CJ, Peyrot M, Morgan CL, Poole CD, Jenkins-Jones S, Rubin RR et al. 
The impact of treatment noncompliance on mortality in people with type
2 diabetes. Diabetes Care 2012; 35(6): 1279-84.

10. Bakar ZA, Fahrni ML, Khan TM.  Patient satisfaction and medication
adherence assessment amongst patients at the diabetes medication 
therapy adherence clinic. Diabetes Metab Syndr 2016; 10(2 Suppl 1): 
139-43.

11. Kelsey, Jennifer L. Methods in Observational Epidemiology. Oxford 
University Press, 1996

12. Abd Aziz A, Izyan Farhana Nordin N, Mohd Noor N, Bachok NA, Nor 
Ismalina Isa S. Psychometric properties of the 'Skala Kepuasan Interaksi 
Perubatan-11' to measure patient satisfaction with physician-patient
interaction in Malaysia. Family Practice 2014; 31(2): 236-44.

13. Wu JR, DeWalt DA, Baker DW, Schillinger D, Ruo B, Bibbins‐Domingo K 
et al. A single-item self-report medication adherence question 
predicts hospitalisation and death in patients with heart failure. J Clin 
Nurs 2014; 23(17-18): 2554-64.

14. Kuteyi EA, Bello IS, Olaleye TM, Ayeni IO, Amedi MI.  Determinants of 
patient satisfaction with physician interaction: a cross-sectional survey at
the Obafemi Awolowo University Health Centre, Ile-Ife, Nigeria. S Afr Fam 
Pract 2014; 52(6): 557-62.

15. Al-Azmi SF, Mohammed AM, Hanafi MI, Patients' Satisfaction With
Primary Health Care in Kuwait After Electronic Medical Record 
Implementation. J Egypt Public Health Assoc 2006; 81(5-6): 

16. DiMatteo MR, Hays R. The significance of patients' perceptions of 
physician conduct: A study of patient satisfaction in a family practice
center. J Community Health 1980; 6(1): 18-34.

17. Ganasegeran K, Perianayagam W, Abdul Manaf R, Jadoo A, Ahmed S, Al-
Dubai SA, Patient satisfaction in Malaysia's busiest outpatient medical
care. The Scientific World Journal 2015; 714754. 

18. Kim SS, Kaplowitz S, Johnston MV. The effects of physician empathy on 
patient satisfaction and compliance. Eval Health Prof  2004; 27(3): 237-51.

19. Al Shahrani A, Baraja M. Patient Satisfaction and it's Relation to Diabetic
Control in a Primary Care Setting. J Family Med Prim Care 2014; 3(1): 
5-11.

20. Hussein H. Predictors of Patient Satisfaction Among Diabetic Population 
Attending Primary Health Care Centers at Dubai Health Authority. Qual 
Prim Care 2015; 23(4):

21. Jalil A, Zakar R, Zakar MZ, Fischer F. Patient satisfaction with doctor-
patient interactions: a mixed methods study among diabetes mellitus 
patients in Pakistan. BMC Health Serv Res 2015; 17(1): 155. 

22.

23.

Ono K, Nakamura A, Kawaguchi J, Takihata M, Inoue Y, Shirakawa J et 
al. The Safety, Efficacy and Treatment Satisfaction Comparison of 
Unchanged Premixed Insulin Regimen Plus Sitagliptin in Patients with 
Inadequately Controlled Type 2 Diabetes with Twice-Daily Premixed
Insulin. International Journal of Diabetes and Clinical Research 2015; 2: 
5.
Rathmann W, Dippel FW, Kostev K. Different Injection Frequencies of 
Basal Insulins in Type 2 Diabetes Patients under Real-Life Conditions: A 
Retrospective Database Analysis J Diabetes Sci Technol 2013; 7(5)

24.

25.

Chua SS, Chan SP. Medication adherence and achievement of glycaemic 
targets in ambulatory type 2 diabetic patients. Journal of Applied 
Pharmaceutical Science 2011; 1(4)55-9.J Appl Pharm Sci 2011; 1(4): 
Chew BH, Hassan NH, Sherina MS. Determinants of medication adherence 
among adults with type 2 diabetes mellitus in three Malaysian public 
health clinics: a cross-sectional study. Patient Prefer Adherence 2015; 9:
639-48.

26. Ahmad NS, Ramli A, Islahudin F, Paraidathathu T. Medication adherence
in patients with type 2 diabetes mellitus treated at primary health clinics
in Malaysia. Patient Prefer Adherence 2013; 7: 525-30.



Original Article 

169 Med J Malaysia Vol 73 No 3 June 2018

27. Kerse N, Buetow S, Mainous AG, Young G, Coster G, Arroll B. Physician-
Patient Relationship and Medication Compliance: A Primary Care 
Investigation. The Annals of Family Medicine 2004; 2(5): 455-61.

28. Walker RJ, Smalls BL, Hernandez-Tejada MA, Campbell JA, Egede LE, 
Effect of diabetes self-efficacy on glycaemic control, medication adherence, 
self-care behaviours and quality of life in a predominantly low-income, 
minority population, Ethn Dis 2014; 24(3): 349-55

29. Schoenthaler AM, Schwartz BS, Wood C, Stewart WF. Patient and 
physician factors associated with adherence to diabetes medications.
Diabetes Educ 2012; 38(3): 397-408

30. Alazri MH, Neal RD. The association between satisfaction with services 
provided in primary care and outcomes in Type 2 diabetes mellitus. Diabet 
Med 2003; 20(6): 486-90. 

31. Linetzky B, Jiang D, Funnell MM, Curtis BH, Polonsky WH. Exploring the 
role of the patient-physician relationship on insulin adherence and 
clinical outcomes in type 2 diabetes: Insights from the MOSAIc study. J 
Diabetes 2016; 9(6): 596-605.

32. Rao JK, Anderson LA, Inui TS, Frankel RM. Communication interventions 
make a difference in conversations between physicians and patients: a
systematic review of the evidence. Med Care 2007; 45: 340-9.

33. Boissy A, Windover AK, Bokar D, Karafa M, Neuendorf K, Frankel RM et 
al. Communication skills training for physicians improves patient 
satisfaction. J Gen Intern Med 2016; 31(7): 755-61. 




