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Abstract 
Objectives We aimed to assess whether a pharmacist-led intervention enhances knowledge, medication adherence and glycemic control in 
patients with type 2 diabetes mellitus (T2DM).
Methods We conducted a single-blinded randomized controlled trial in Vietnam. Individuals with T2DM were recruited from a general hospital 
and randomly allocated to intervention and routine care. The intervention group received routine care plus counselling intervention by a pharma-
cist, including providing drug information and answering individual patients’ queries relating to T2DM and medications, which had not been done 
in routine care. We assessed the outcomes: knowledge score as measured by the Diabetes Knowledge Questionnaire, self-reported adherence 
and fasting blood glucose (FBG) at the 1-month follow-up.
Key findings A total of 165 patients (83 intervention, 82 control) completed the study; their mean age was 63.33 years, and 49.1% were 
males. The baseline characteristics of the patients were similar between the groups. At 1-month follow-up, the pharmacist’s intervention 
resulted in an improvement in all three outcomes: knowledge score [B = 5.527; 95% confidence intervals (CI): 3.982 to 7.072; P < 0.001], 
adherence [odds ratio (OR) = 9.813; 95% CI: 2.456 to 39.205; P = 0.001] and attainment of target FBG (OR = 1.979; 95% CI: 1.029 to 3.806; 
P = 0.041). 
Conclusions The pharmacist-led intervention enhanced disease knowledge, medication adherence and glycemic control in patients with 
T2DM. This study provides evidence of the benefits of pharmacist counselling in addition to routine care for T2DM outpatients in a Vietnam 
population.
Keywords: pharmacist-led intervention; knowledge; type 2 diabetes mellitus; Vietnam

Introduction
According to the World Health Organization (WHO), in 
most countries, the proportion of people with type 2 diabetes 
mellitus (T2DM) is increasing, from approximately 463 mil-
lion adults with diabetes in 2019 to an expected 700 mil-
lion by 2045. The majority of people diagnosed with diabetes 
come from low- and middle-income nations.[1] Diabetes is the 
leading cause of nephropathy, neuropathy, retinopathy and 
cardiac diseases – including peripheral arterial and cerebro-
vascular disease – and contributes to increased risks of infec-
tious diseases such as tuberculosis.[1–3] Therefore, diabetes is 
likely to lead to poorer treatment outcomes when not prop-
erly managed.

Disease knowledge is considered the foundation of care 
for diabetes and glycemic control.[4] Effective education was 
shown to enhance attitudes and daily practices, especially 
lifestyle modifications and dietary management, resulting 

in better glycemic control and slowing diabetes progres-
sion and complications.[5–8] Many interventions, especially 
pharmacist-led interventions, have been developed to im-
prove disease knowledge in patients with T2DM. A study 
conducted in India showed that counselling by pharmacists 
about diabetes could improve patients’ knowledge of the 
disease.[9] Systematic reviews on pharmacist-led interventions 
demonstrated positive influences on the outcomes of diabetes 
mellitus – especially disease knowledge, self-care and reduc-
tion of HbA1c levels[10–13] – and its complications later on.[14, 

15] 
As a developing country, Vietnam is at an early stage in pro-

moting hospital clinical pharmacy activities. The term ‘Clinical 
pharmacy’ was officially defined in the Law of Pharmacy in 
2016 for the first time.[16] There are still many challenges in 
performing the clinical pharmacist’s role, including providing 
drug information and counselling drug use.[17] These duties 
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are usually optional and have not been included in routine 
primary care for patients.

We conducted this study to assess the efficacy of pharmacist-
led interventions for enhancing knowledge, medication ad-
herence and glycemic control in patients with T2DM.

Materials and Methods
Study design and setting
A single-blinded, randomized controlled trial was conducted 
at Hau Giang General Hospital in Vietnam between 1 April 
and 15 August 2020. The primary outcome of the study was 
the score of diabetes knowledge in patients with T2DM; the 
secondary outcomes were the percentage of medication ad-
herence and patients attaining the target fasting blood glucose 
(FBG). Both primary and secondary outcomes were measured 
at 1-month post-intervention.

Hau Giang General Hospital is a provincial hospital staffed 
by basic and high-qualified specialists with appropriate 
modern equipment. The hospital also supports district hos-
pitals in developing professional techniques. Since 2013, a 
new facility with more than 600 beds has provided medical 
examination and treatment for more than 500 patients per 
day in Hau Giang province and the surrounding areas.

The study was approved by the institutional biomedical 
research ethics committee of Ho Chi Minh University of 
Medicine and Pharmacy (No. 347/HDDD-DHYD).

Study population, recruitment and randomization
Patients diagnosed with T2DM and treated in outpatient 
treatment were screened for eligibility. We included patients 
who: (1) had been treated with at least one diabetes medi-
cine for at least the last 6 months, (2) were 18 years of age or 
older and (3) had undergone a FBG test. We excluded patients 
who: (1) were pregnant, (2) were unable to communicate 
in Vietnamese (foreign patients) or (3) had already partici-
pated in another study related to knowledge of diabetes. 
Recruitment took place between 1 April and 15 May 2020. 
Patients were approached at the Internal Medicine clinic of 
the Department of Examination, were invited to participate 
in the study and screened by the author (T.T.T.T). Informed 
consent was obtained from all study participants.

Randomization was conducted using an online random 
number generator. Patients were divided into four groups cor-
responding to gender and age: a <65-year-old female group, 
a ≥65-year-old female group, a <65-year-old male group and 
a ≥65-year-old male group. Random permuted blocks of two, 
four or six patients were produced for each group. Patients 
were randomly assigned to the control group or the interven-
tion group, with equal numbers from each block.

Due to the characteristics of the intervention study, the 
pharmacist who delivered the intervention acknowledged 
whether the patient was in the intervention or control group 
(non-blinded). The investigators who collected the data from 
each patient before and after the intervention were blinded, 
and the counselling pharmacist and data collector were not 
the same people.

Routine care
Routine care for patients with T2DM consisted of a pa-
tient–physician appointment, scheduled every 4 weeks for 
patients with good glycemic control or every week for 

patients with poor glycemic control, to assess health status 
and glycemic control, to review medication and to make 
meeting arrangements. In addition, the patient also received 
advice from a nurse on how to administer the prescribed 
medications. The patients had their prescriptions filled at 
the hospital pharmacy or an outside private pharmacy and 
might have refills remaining until the next appointment 
with the physician.

Intervention
In the intervention group, in addition to usual care, the pa-
tient received counselling from a pharmacist in a face-to-face 
meeting. The consistency of the intervention was ensured by 
the fact that it was delivered by only one pharmacist and 
firmly adhered to the counselling consultation. The con-
sultation content was developed by a pharmacist (author 
T.T.T.T.), with the consultation of the expert council con-
sisting of six members (four clinical pharmacists and two 
specialists in kidney-endocrine diseases). The intervention 
comprised: (1) questions for evaluating the general T2DM 
knowledge of patients, and advice on: 2) diet and exercise 
advice, (3) self-monitoring of blood glucose, (4) diabetes-
related complications, (5) diabetes foot care and (6) basic 
knowledge following American Diabetes Association 
(ADA)-2020 guidelines and the Guidelines for Diagnosis 
and Treatment of Diabetes Type 2 of Vietnam’s Ministry 
of Health – 2017 (Supplementary Appendix 1).[18–20] 
Additionally, patients were provided with leaflets about dia-
betes. The clinical pharmacist (01) delivered the intervention 
to 2 to 3 patients in the intervention group per day, 45 min 
for each patient.

Data collection and outcomes
Recruited patients were interviewed at baseline by au-
thor T.T.T.T. and demographic characteristics (gender, age, 
education level and duration of diabetes) were recorded. 
Information on treatment was extracted from their medical 
records. Patients’ diabetes knowledge and medication ad-
herence were assessed by interview, using the translated and 
verified Diabetes Knowledge Questionnaire (DKQ) and the 
eight-item Morisky Medication Adherence Scale (MMAS-8), 
respectively. The DKQ was developed to measure outcomes of 
diabetes self-management education; it includes 24 questions 
with three responses for each (True, False and Unknown), and 
with 1 point given for each correct answer (Supplementary 
Appendix 2).[21] The permission of the DKQ author to trans-
late and validate the Vietnamese version was obtained for 
this study. The MMAS-8 is a structured eight-question survey 
to measure self-reported adherence to medication through a 
series of short behavioural questions. The first seven items are 
given in yes/no questions, and the last item is scored on a 
5-point Likert scale.[22] In this study, a score of <6 represented 
non-adherence, and a score of ≥6 was considered adherence 
(Supplementary Appendix 3). The MMAS-8 has been used 
widely in Vietnam, and permission was previously obtained 
from the author.[23]

One month after the intervention when the patients came 
back for a face-to-face meeting with the pharmacist, the out-
comes were diabetes knowledge measured by DKQ score, 
medication adherence measured by MMAS-8 score, the pro-
portion of patients who adhered to diabetes medications and 
the ratio of patients attaining the target FBG. 
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Sample size
We estimated the sample size based on the known mean 
score of knowledge of 12.99 in a previous study.[24] With 
a presumed knowledge score after the intervention of 16 
(α = 0.05, β = 0.20), the sample size was calculated based 
on the probability of detecting an increase of 3.01 (SD = 
5.62) in the knowledge score between the control and inter-
vention groups, and to compensate for an expected loss to 
follow-up of 20%. A minimum of 132 patients were en-
rolled for both intervention and control groups (66 patients 
for each).

Data management and analysis
Microsoft Excel 2013 was used for data entry and storage. 
Data analyses were performed using Statistical Package for 
the Social Sciences version 20.0 (SPSS 20.0) and Microsoft 
Excel 2013 software. Data were expressed as frequencies 
and percentages, means ± standard deviations (SDs) as ap-
propriate. Baseline characteristics of both groups were com-
pared using a Chi-square test or Fisher’s exact test for all 
categorical variables and an Independent t-test or Mann–
Whitney test for all continuous variables. The difference in 
disease knowledge, adherence and attainment of target FBG 
between paired data of pre- and post-intervention in each 
group was assessed by the McNemar test (categorical) and 
the Wilcoxon signed-rank test (continuous). Multivariate 
linear regression analysis was used to determine the relation-
ship between patient characteristics and pharmacist counsel-
ling on diabetes knowledge, with a 95% confidence interval 
(CI) for slope B. Similarly, multivariable logistic regression 
models were developed to estimate the odds ratio (OR) with 
95% CI of the intervention and characteristics for the out-
comes of adherence and attainment of target FBG. P-values 
less than 0.05 were considered statistically significant.

Results
Of the 168 patients enrolled in the study, 84 were randomized 
into the intervention group and 84 into the control group. 
A total of 165 patients completed the study. One patient in 
the intervention group and two patients in the control group 
were lost during follow-up, as they did not respond to the 
contact calls (Figure 1).

In both groups, the proportions of males and females were 
almost equal, with 50.9% and 49.1%, respectively. The under 
65-year-old, 65-year-old and older age groups had similar 
proportions, with a mean age of 63.33 ± 14.12. The majority 
of patients had a primary education level (49.1%), had had 
diabetes for more than 10 years (58.8%) and had at least one 
comorbidity (83%). Patients were generally treated for dia-
betes with biguanide and sulfonylureas; metformin was used 
in 70.3% of patients and gliclazide in 54.5% of patients. The 
use rate of insulin in this study was 23.6%. For most patients, 
combination therapy for diabetes was indicated (60.6%) 
(Table 1). Metformin monotherapy was the highest among 
single-drug medications, at 12.7%. Sulfonylurea was indi-
cated in both mono- and combination therapy. The patient’s 
baseline characteristics were similar between groups (P > 
0.05).

Initially, the mean DKQ score of the study population was 
12.25  ±  5.55 for both groups. At 1 month after the inter-
vention, a significant improvement was observed in the 
intervention group, in which the mean DKQ score increased 
from 12.19 ± 5.59 to 18.20 ± 6.92. Meanwhile, there was no 
considerable improvement in the control group (P > 0.05). 
Similarities were observed for the two secondary outcomes, 
including medication adherence and the percentage of pa-
tients achieving the FBG target. In the intervention group, the 
percentage of adherence had increased by 14.5%, compared 
with only 49.4% at the initial; the mean score of MMAS-8 
had also reached 5.43 ± 2.08 at the 1-month follow-up. About 

Figure 1 Flowchart of individuals participating in the study.
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63.9% of patients from the intervention group had the FBG 
target at the endpoint, which was about 1.8 times higher than 
baseline with 36.1%. In contrast, the control group did not 
show any significant change at 1 month after the intervention 
with two secondary outcomes (P > 0.05) (Table 2).

Multivariable regression analysis was conducted on factors 
that may affect disease knowledge scores, adherence and at-
taining FBG target after 1 month of both invention and con-
trol groups. Results showed that intervention by a pharmacist 
resulted in an improvement in all three outcomes: knowledge 
score (B = 5.527; 95% CI: 3.982 to 7.072; P < 0.001), ad-
herence (OR = 9.813; 95% CI: 2.456 to 39.205; P = 0.001) 
and attainment of FBG target (OR = 1.979; 95% CI: 1.029 to 
3.806; P = 0.041) at 1 month after the intervention. Patients 
with secondary education or higher had higher knowledge 

scores (B = 8.059; 95% CI: 6.478 to 9.640; P < 0.001), higher 
adherence scores (OR = 13.301; 95% CI: 3.803 to 46.501; P 
< 0.001) and greater ability to obtain the FBG target (OR = 
2.503; 95% CI: 1.276 to 4.911; P = 0.008) than patients with 
a lower education level. Patients whose diabetes duration was 
more than 10 years were more likely to attain the FBG target 
(OR = 2.463; 95% CI: 0.965 to 6.287; P = 0.059) compared 
with patients whose disease duration was less than or equal 
to 10 years (Table 3).

Discussion
Main findings
The counselling intervention by pharmacists in our study in-
creased the score regarding knowledge of T2DM by 6.01, 

Table 1 Baseline characteristics of the study population

Patient characteristics  Overall
(N = 165) 

 Group P-value 

Intervention
(N1 = 83)

Control
(N0 = 82) 

 

n (%) n (%) n (%)

Demographics and general characteristics

  Gender Female 84 50.9 44 53.0 40 48.8 0.587

Male 81 49.1 39 47.0 42 51.2

  Age (year), mean 63.33 ± 14.12 62.34 ± 14.27 64.34 ± 13.97 0.363

  Ages <65 79 47.9 42 50.6 37 45.1 0.481

≥ 65 86 52.1 41 49.4 45 54.9

  Education Primary 81 49.1 40 48.2 41 50.0 0.816

Secondary or higher 84 50.9  43  51.8  41  50.0

Disease characteristics

  Duration of disease ≤10 years 68 41.2  38  45.8  30  36.6 0.230

>10 years 97 58.8 45 54.2 52 63.4

  Comorbidity No 28 17.0 17 20.5 11 13.4 0.263

1 Comorbidity 111 67.3 56 67.5 55 67.1

≥2 Comorbidities 26 15.7 10 12.0 16 19.5

Treatment characteristics

  Drug choice

Drugs used in the treatment of patients withtype 2 diabetes in this study:

    Biguanide Metformin 116 70.3 58 69.9 58 70.7 0.831

    Sulfonylureas Gliclazide 90 54.5 46 55.4 44 53.6

Glimepiride 20 12.1 12 14.3 8 9.8

    Insulin Insulin 39 23.6 16 19.2 23 28.0

  Therapy

    Number of drugs per day 1 drug 65 39.4 33 39.8 32 39.0 0.923

≥ 2 drugs 100 60.6 50 60.2 50 61.0

    Insulin therapy Yes 39 23.6 16 19.3 23 28.0 0.185

No 126 76.4 67 80.7 59 72.0

  FBG

    Patients attaining target FBG 67 40.6 30 36.1 37 45.1 0.240

Disease knowledge

  DKQ score, mean 12.25 ± 5.55 12.19 ± 5.59 12.30 ± 5.55 0.961

Medication adherence

  Adherence 78 47.3 41 49.4 37 45.1 0.582

  Non-adherence 87 52.7 42 50.6 45 54.9

  MMAS-8 score, mean 5.21 ± 1.78 5.29 ± 1.80 5.13 ± 1.78 0.554
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the adherence rate in patients by 14.5% and the propor-
tion of patients attaining the FBG target by 27.8% after 1 
month. Primary education was associated with poor results 
in the knowledge score, adherence and attainment of the FBG 
target, and patients with a T2DM duration of less than or 
equal to 10 years were less likely to attain the FBG target.

Strengths and limitations
This study provides evidence of the benefits of a pharmacist-
led intervention combined with routine care for T2DM out-
patients in a Vietnam population. A strength of our study 
was its high-quality design, in which blinded data collection 
prevented bias in accessing T2DM knowledge and medica-
tion adherence via direct interviews. Both instruments used 
for outcome assessment – DKQ and MMAS-8 – were widely 
used, reliable tools for measuring patient disease knowledge 
and medication adherence. In addition, the DKQ was trans-
lated into Vietnamese and validated with 87 patients, thus 
assuring the accuracy and reliability of the assessment. This 
study also used the translated MMAS-8, which was previ-
ously cross-culturally adapted and validated for widely use 
with Vietnamese patients.[23] Our counselling intervention 
comprised a variety of contents in compliance with the guide-
lines of the ADA and the domestic authority, all of which have 
been shown to facilitate the knowledge, decision-making and 
mastery of skills necessary for optimal diabetes self-care, 
and to incorporate the needs, goals and life experiences of 
the person with T2DM.[20, 25, 26] An important feature for the 
practical application of our study is its favourable period of 
time – only one meeting, of about an hour, for the delivery of 
counselling content – creating convenience for both patients 
and counselling pharmacists. Moreover, as our study was 
conducted in a general hospital and not a specialist diabetes 
centre, it can easily be replicated in other healthcare facilities. 
Another aspect that makes this pharmacist-led intervention 
feasible is its use of inexpensive materials and equipment. 
The uncomplicated application of self-reported instruments 
and FBG measurement can successfully reflect the outcomes. 
Results from these tools can be a basis for further studies 

using more optimal clinical indicators such as HbA1C and 
admission rate.

Nonetheless, the findings in our study should be interpreted 
with caution for several reasons. One limitation of this study 
is its short follow-up period (1 month), and the single occa-
sion of the intervention to assess changes in patients’ know-
ledge, medication adherence and clinical outcomes such as 
the FBG. Even though certain changes were observed in ex-
pected directions in our intervention group, greater effects 
might have been observed if we had repeated the counselling 
meeting. Future studies with longer follow-up and repeated 
intervention would allow for assessment on a long-term 
basis. Moreover, patients might have received information 
about disease management from sources other than the 
pharmacist intervention during the intervention period, pos-
sibly interfering with the study outcomes. However, due to 
the short assessment period (1 month), the results between 
patients exposed to other sources of information may be in-
significant and considered routine care. In addition, we only 
included patients treated with at least one diabetes medicine 
for at least 6 months and excluded patients who participated 
in another study related to diabetes knowledge, ensuring pa-
tients’ preliminary and relatively equal knowledge and min-
imizing the influences on the knowledge results. Another 
factor that helps to control background confounders is the 
randomization applied. Furthermore, we performed the study 
in a single selected healthcare setting in a provincial urban 
centre of Vietnam; therefore, it may not be generalizable to 
rural and other urban settings. A further multicenter study 
involving more participants will produce more reliable and 
generalizable results. Also, no health economic assessments 
have been undertaken yet. For this reason, a cost-effectiveness 
analysis of the counselling scheme is suggested for economic 
evaluation.

Comparison with previous studies and probable 
interpretation
Some studies have demonstrated that intervention by 
healthcare providers exerts a positive influence on 

Table 2 Changes in outcomes at baseline and 1-month follow-up in control and intervention groups

Patient characteristics  Overall
(N = 165) 

Intervention 
group
(N1 = 83) 

Control 
group
(N0= 82) 

P-value of difference between groups 

DKQ score, mean

  Initial 12.25 ± 5.55 12.19 ± 5.59 12.30 ± 5.55 0.961

  1-month follow-up 15.33 ± 6.93 18.20 ± 6.92 12.43 ± 5.65 <0.001

  P-value of difference between time points <0.001 0.109

Medication adherence

  Initial Adherence, n (%) 78 (47.3) 41 (49.4) 37 (45.1) 0.582

MMAS-8 score, mean 5.21 ± 1.78 5.29 ± 1.80 5.13 ± 1.78 0.554

  1-month follow-up Adherence, n (%) 91 (55.2) 53 (63.9) 38 (46.3) 0.024

MMAS-8 score, mean 5.43 ± 2.08 5.70 ± 2.31 5.16 ± 1.79 0.038

  P-value of difference between time points in 
MMAS-8 score

0.024 0.157

Attainment of target FBG

  Initial, n (%) 67 (40.6) 30 (36.1) 37 (45.1) 0.240

  1-month follow-up, n (%) 92 (55.8) 53 (63.9) 39 (47.6) 0.035

  P-value of difference between time points <0.001 0.500
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diabetes-related knowledge in patients. A study in Thailand 
showed that the mean DKQ score in the intervention group 
increased from 10.7 to 17.1 (P < 0.001) after 5 weeks and 
slightly declined to 16.5 (P < 0.001) after 13 weeks.[26] A 
similar tendency was observed in a previous study, in which 
the mean DKQ score in the intervention group increased from 
15.41 to 18.49 (>three-question increase) from baseline to 3 
months, and then decreased to 17.46 (one-question decrease) 
between the 3-month and 6-month interviews.[27] A study in 
the USA reported that the mean knowledge score in the inter-
vention group increased from 13.66 to 15.71 (P < 0.001) 
after 3 months.[21] The similarity between our study and those 
above may result from using the same intervention method 
of direct counselling and the DKQ as an assessment method.

We found that patients with education levels of secondary 
school and higher have better disease knowledge than those 
with lower education levels. This result is in line with pre-
vious research.[21, 26] Highly educated patients may look for 
more information about their disease. As the education level 
was similar in our two groups, this factor did not affect the 
intervention outcome in our study. This result suggested 
that patients with low education have limited knowledge 
of T2DM and do not realize the consequences of diabetes. 
Healthcare providers need to give additional counselling to 
patients with low education, helping them understand more 
about the disease, thereby improving adherence to medica-
tions and achieving greater treatment efficiency.[28]

Our intervention also enhanced patients’ medication ad-
herence, although the improvement was modest (7.9%); how-
ever, another study showed a significant association between 
non-adherence and lack of diabetes-related knowledge.[28] The 
modest improvement in our study may be because our coun-
selling content did not include the impact of non-adherence 
to treatment but referred mainly to basic knowledge of the 
disease, diet and exercise, blood glucose monitoring and com-
plications. This finding can be further explained by the fact 
that most patients strongly believe that anti-diabetes medi-
cations are necessary for their current and future health.[28] 
In our study, patients with an education level of secondary 
school or higher had better adherence than those with lower 
education levels. This result is similar to that of a previous 
study.[29] Another study in Saudi Arabia found that 64.5% of 
patients with good adherence levels had had an intermediate 
education or higher: 9.7% had intermediate education, 
29.0% were high school graduates and 25.8% had college 
degrees or higher.[30] This result may be because patients with 
higher education have better diabetes-related knowledge and 
realize the importance of the treatment.

After 1 month, it was evident that the pharmacist-led 
intervention improved disease knowledge and medication 
adherence and resulted in treatment effectiveness. Previous 
systematic reviews suggested that a decrease in blood glucose 
occurred in the intervention group between baseline and final 
follow-up compared with the control group.[12, 31] However, 
many other factors may also be involved in controlling pa-
tients’ blood sugar.[32, 33] An association between disease 
knowledge and glycemic control was shown in a study con-
ducted in Pakistan.[33] This study also found that patients with 
a prolonged duration of diabetes were more likely to achieve 
targets. A possible reason for this is that patients with longer 
duration may recognize the importance of glycemic control 
because they have experienced complications, and the daily 
routine of medication has become a habit.[34]

Conclusion
The intervention involving counselling by a pharmacist im-
proved the knowledge of patients with T2DM, enhanced 
medication adherence and increased the likelihood of 
achieving the target FBG. This study highlights the need to 
offer counselling by healthcare providers to enhance disease 
knowledge in diabetic patients, especially those with low 
education levels, to help them better understand the disease, 
thereby increasing their adherence and the effectiveness of 
treatment. On the other hand, with an increasing number of 
patients obtaining the FBG target, the findings of this study 
may promote effective cooperation between physicians and 
clinical pharmacists in patient education to achieve expected 
therapeutic outcomes in treatment for T2DM patients.
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