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ABSTRACT 

The study was designed to determine the impact of pharmacists in decreasing 
noncompliance problems. Type 2 diabetic patients at DM clinic, Por Por Roh 
Building, King Chulalongkorn Memorial Hospital were selected for the study. 
Noncompliance problems were identified through patients’ self-reported 
questionnaire. Three hundred and sixty patients were randomly recruited and equally 
divided into the control and the intervention group. Patients in the intervention group 
received education, counseling on disease, drugs, diet, exercise and complications, 
suggestion information booklets for diabetic patients and special medication 
containers. The impact of intervention was monitored through fasting plasma glucose 
(FPG) and HbA1c level. There was no difference in the incidence of noncompliance 
problems between the two groups. Forgeting to take medicines, frequently at breakfast, 
was the most common noncompliance problem (46% in the control group and 47% in 
the intervention group). It was found that mean + S.D. value of FPG at the first visit 
were 150.16 + 41.78 mg/dL and 152.36 + 39.73 mg/dL; p=0.608 and HbA1c were 
8.01 + 1.51 % and 8.16 + 1.44 %; p=0.407 in the control and the intervention group, 
respectively. At the later visit (3 months after intervention), FPG were 153.98 + 47.95 
mg/dL and 131.52 + 35.22 mg/dL; p <0.001 and HbA1c were 8.38 + 1.46 % and 7.72 
+ 1.26 %; p <0.001 in the control and the intervention group, respectively. FPG was 
increased by 4.05 + 40.65 mg/dL in the control group and decreased by 20.85 + 29.95 
mg/dL intervention group, p<0.001.  HbA1c was increased by 0.38 + 0.86 % in the 
control group and decreased by 0.47 + 0.90 % in the intervention group, p <0.001. In 
general, the results showed that the intervention group had greater compliance than the 
control group. 

 

It is concluded that services provided by pharmacists in the ambulatory care 
clinic could be beneficial for ambulatory diabetic patients and glycemic control.  
 

KEY WORDS : ROLE OF PHARMACISTS / NONCOMPLIANCE /  TYPE 2  
                        DIABETES MELLITUS / GLYCEMIC CONTROL 
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บทคัดยอ 
การศึกษานี้มีวัตถุประสงคเพื่อศึกษาผลที่เกิดจากการศึกษาบทบาทของเภสัชกรในงานบริบาลทาง

เภสัชกรรมสําหรับผูปวยนอกในคลินิกโรคเบาหวานตึก ภ.ป.ร.โรงพยาบาลจุฬาลงกรณ ศึกษาอุบัติการณ
ความไมรวมมอืในการรักษา โดยใหผูปวยเบาหวานชนิดที่ 2 ตอบแบบสอบถาม ทําการคัดเลือกแบบสุม
ไดผูปวยจํานวน 360 คน และ แบงเปน 2 กลุม กลุมละ 180 คน กลุมหนึ่งเปนกลุมควบคุมไดรับการดูแล
รักษาตามปกติ และ กลุมที่สองเปนกลุมศึกษาซึ่งเภสัชกรเขาทําการศึกษาโดยใหความรู ใหคําปรึกษา
เกี่ยวกับโรค ยา อาหาร การออกกําลังกาย และ การควบคุมอาการแทรกซอน ใหคําแนะนํา เอกสาร
ความรูเรื่องโรคเบาหวาน และ กลองบรรจยุา การประเมินผลโดยติดตามคาระดับน้ําตาล และ HbA1c ใน
เลือด ไมพบความแตกตางในอุบัติการณของปญหาความไมรวมมอืในระหวางผูปวย 2 กลุม โดยปญหาที่
พบบอยท่ีสุด คือ การลืมรับประทานยา (รอยละ 46ในกลุมควบคุม และ รอยละ 47ในกลุมศึกษา) และสวน
ใหญลืมยามื้อเชา ระดับน้ําตาลในเลือด ณ วนัที่ทําการศึกษาของกลุมควบคุมและกลุมศึกษามีคา 150.16 + 
41.7 มลิลิกรัม/เดซิลิตรตามลําดับและ152.36 + 39.73 มิลลิกรัม/เดซิลิตร (p=0.608)  และ ระดับ HbA1c มี
คา 8.01 + 1.51 เปอรเซ็นต และ 8.16 + 1.44 เปอรเซ็นตตามลําดับ (p=0.407)  คาระดับน้ําตาลในเลือดใน
การพบแพทยครั้งถัดมา (3 เดอืนหลังจากไกรับคําปรึกษาจากเภสัชกร) มีคา 153.98 + 47.95 มลิลิกรัม/
เดซิลิตรและ 131.52 + 35.22 มิลลิกรัม/เดซลิติร ในกลุมควบคุม(p <0.001) และ ระดับ HbA1c มีคา  
8.38 + 1.46 เปอรเซ็นต และ 7.72 + 1.26 เปอรเซ็นตในกลุมควบคุม (p <0.001) พบวาระดับน้ําตาลในกลุม
ควบคุมีคาเพิ่มข้ึนเฉลี่ย 4.05 + 40.65 มิลลกิรัม/เดซิลิตร ในขณะที่กลุมศึกษาลดลงเฉลี่ย 20.85 + 29.95 
มิลลิกรัม/เดซลิติร ระดับHbA1cในกลุมควบคุมเพิ่มขึ้นเฉลี่ย 0.38 + 0.86 เปอรเซ็นต (p <0.001) ในขณะที่
กลุมศึกษาลดลง 0.47 + 0.90 เปอรเซ็นต (p< 0.001). จากผลการศึกษาพบวาผูปวยในกลุมศึกษาใหความ
รวมมอืในการรกัษามากขึ้น เมื่อเปรียบเทียบกับผูปวยในกลุมควบคุม 

ผลการศึกษาสรุปไดวาการบริบาลทางเภสัชกรรมในคลินิกผูปวยนอก ในการจัดการกับปญหา
ความไมรวมมือในการรักษาของผูปวยโรคเบาหวานชนิดท่ีสอง มีประโยชนตอการดูแลผูปวยนอก
โรคเบาหวานและการควบคุมระดับน้ําตาลในเลือดของผูปวย 
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CHAPTER I

INTRODUCTION

           Patient noncompliance has been described as one of the most significant 

problems facing medical practice today. The failure to adhere to health advice 

pervades all areas of clinical medicine, but is especially pronounced among 

asymptomatic patients with chronic conditions requiring maintenance therapy (1). 

Medication non-compliance (MNC) is an undesirable patient experience that involves 

drug therapy and that actually or potentially interferes with a desired patient outcome 

and results in poorer treatment outcomes in patients with various diseases such as 

diabetes, hypertension, infection (HIV,TB), asthma and epilepsy (2). A study indicated 

that 30-80% of patients took less than 80% of their prescribed medication, the level 

generally considered necessary to achieve an adequate therapeutic response (3). Other 

study showed that increased age, multiple chronic disease, and concurrent drugs were 

positively correlated with drug therapy compliance (4). Punyawantanee (5) found that 

the MNC incidence in hypertensive patients were resolved and decreased from 67.6% 

to 26.9% as a result of pharmacist counseling and followed-up care.

Diabetes Mellitus (DM) is the 7th leading cause of death in the US, and thus  

financial expenditures for the treatment and care of patients with diabetes are 

considerable(6). Prevalence of diabetes in adults worldwide was estimated to rise from 

135 million (4.0%) in 1995 to 300 million people (5.4%) by the year 2025 (7). In 

addition, by the year 2010 the total number of people with diabetes was projected to 

reach 221 millions and 97.5% of these were having Type 2 DM. In Thailand, the 

number of diabetes may reach 2.1 millions, and 99.5% is Type 2 DM (7). Therefore, it 

is rational to initiate or improve total local diabetes monitoring and prevention 

strategies (8). Worldwide surveillance of diabetes is a necessary first step toward its 

prevention and control, which is now recognized as an urgent priority (7). Moreover, 

DM is a chronic disease that requires long-term continuing medical care and patient  
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self-management education to prevent acute complications. A large body of evidence

exists that supports a range of interventions to improve diabetes outcomes (6).

Some patients justify their nonadherence to treatment on basis of economic

factors, psychosocial variables and regimen compliance, interpersonal problems with

their spouse and family factor (9), where family and social support, metabolic control,

complications, self-care behavior and knowledge on diabetes were the strongest and

most consistent predictor (10,11). In diabetic patients, the compliance to prescribed

therapy included diet, drugs including the technique of administration and the

combination of insulin, foot care, exercise, regular follow-up visits to the clinic, and

their history of admission to hospital (12).

The MNC was significantly higher among elders living alone with no

assistance of taking their medications, and those who took two or more medications

had MNC 3.6 times of those who took only one medication (13).

Upon the patient interview conducted by pharmacist at a general hospital,

75.7% of problems found in diabetic patients were due to medication noncompliance

and 50% was considered to be clinically significant problems (14). Pharmacist

counseling to patients showed significant improvement as the incidence of

noncompliance problems was decreased from 50% to 27%. It was further found that

the fasting blood sugar level was lowered by 19 mg % in contrast to 10 mg % increase

in the control group (14).  

Other studies revealed 57.8% (15), 50% (16), 94% (17) and 48.6% (18) of drug

related problems to be due to noncompliance. With the counseling provided by

pharmacist, the number of noncompliance was reduced by 60% (15), 53.33 % (16),

58% (17) and 74.25% (18),  respectively. The improved clinical outcome was also

found in these studies.

The follow-up care provided by pharmacist was suggested as strategies to

resolve and improve noncompliance problems, diet control, exercise, and prevent DM

complication (17).

A study conducted in elderly diabetic patients, where patients were allocated to

one of the three groups (18). Group 1 got counseling and “drug and disease”

brochures, group 2 received counseling and special medication containers, and group 3

obtained counseling, brochures plus special medication containers. The number of
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MNC problems after three follow-ups was significantly decreased (P<0.05), but that of

between patient group was not different. These strategies were equally effective in

terms of improving patient’s medication compliance, knowledge of drug use and

diseases, and satisfaction with the strategies. However, the levels of fasting plasma

glucose (FPG) were not different either within or between groups. Clinical outcome

was not used as a goal due to the fact that the clinical outcome also resulted from other

factors that involved such as diet, exercise and patient care.

Compliance to a prescribed diet and exercise was associated with supporting

behavior (19). Improved health outcomes for individuals with diabetes depend on

integrating self-management into daily life. A wide variety of educational, behavioral,

and affective interventions are available that individually produce modest

improvements in patient adherence to treatment recommendations in diabetes and

related chronic illnesses and that work somewhat better when used in combination

(20).

A randomized controlled study showed that physicians can motivate most

patients with type 2 diabetes to exercise long-term and emphasizes the value of

individual behavioral approaches in daily practice (21). In the intervention group, the

reduction of either body mass index (BMI) or glycosylated hemoglobin (HbA1c) was

positively and significantly (P<0.001) related to the increase of energy expenditure

through voluntary physical activity. The higher level of lowering HbA1c was found if

patients were seen in group or cluster visits by a diabetes nurse educator, a

psychologist, a nutritionist, and a pharmacist compared to the individual consultations

(22-24). However, diabetes education delivered in a group setting, when compared

with an individual setting, was equally effective at providing equivalent or slightly

greater improvements in glycemic control.

Kirk et al. (25) found that HbA1c above 8% is associated with a higher risk of

complications, and therefore need more intensive management. This high values

indicate that patients do not have their diabetes under optimal control (26).

The PLENNID-LA research group (27) implemented the educational model,

which reinforce the value of patient education as an essential part of diabetes care in

10 Latin American countries. They suggested that an educational approach would

promote healthy lifestyle habits and patient empowerment is an effective strategy with
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the potential to decrease the development of complications related to diabetes as well

as the socioeconomic costs of the disease.

Stress management training was shown to be associated with a small (0.5%)

but significant reduction in HbA1c. Compliance with the treatment regimen decreased

over time but was similar to that seen in patients receiving stress management for

other reasons in the clinic (28).

Primary care physician (PCP) adherence to diabetes guidelines was found to be

sub-optimal. However, one year after developing of local consensus guidelines and

feedback of baseline performance, significant improvements were seen in HbA1c

measurement (26 vs 37%). After a second year of multiple interventions all other area

returned to rates indistinguishable from baseline (29).

A randomized, controlled study showed that physicians could motivate most

patients with type 2 diabetes to exercise long-term and emphasized the value of

individual behavioral approaches in daily practice (21). Pharmacists’ attitudes were

significantly positive toward the need for special training for diabetes care, the

importance of tight glycemic control, the team approach to care, and the preference for

diabetes education in an outpatient setting (p<0.001). Overall, pharmacists had

positive attitudes toward diabetes. More diabetes patient education through community

pharmacists were needed (30).

Pharmaceutical care consisted of diabetes education, medication counseling,

instructions on dietary  regulation, exercise, and home blood glucose monitoring were

provided to urban African-American patients and significant improvement in HbA1c

(p=0.003) and FPG (p=0.015) was achieved in the intervention group (31).

Though American diabetic association recommends to control HbA1c in

diabetic patients, as HbA1c is better correlated with chronic diabetic complication than

FPG. However, HbA1c measurement is more expensive and less availability.

Monitoring FPG and HbA1c in every visit may not be economically appropriate.

However, HbA1c level was used as an outcome parameter in many studies (21,31,32).

This study was conducted to determine the noncompliance to therapy of type 2 

diabetic patients and the effects of pharmacist intervention to help patients control 

their blood sugar. Noncompliance problems, FPG and HbA1c were parameter used in 
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the study and type 2 DM patients of endocrine clinic, Por Por Roh building, 3rd floor, 

King Chulalongkorn Memorial Hospital were randomly recruited into the study.

Objectives

1. To determine the frequency of noncompliance problem to the therapy in

Type 2 diabetic patients.

2.   To determine the impact of pharmacist counseling on clinical outcome.

Expected Outcome and Benefits

1. To improve compliance to treatment of type 2 DM patients.

2. To be a guideline for other hospital to implement role of pharmacist in

managing the noncompliance problems.
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CHAPTER II 

LITERATURE REVIEW 

 
 This chapter focuses on compliance, diabetes mellitus and role of pharmacist in 

improving diabetic patient compliance. Therefore, the component of literature review 

consists of the following topics: 
 

Compliance 
- definition / classification    

- compliance problem 

- method of assessing    

- importance of noncompliance 

- strategies for improving compliance  

- current situation 
 

Diabetes mellitus 
- definition / classification / diagnosis  

- glycemic control 

- self- monitoring of blood glucose (SMBG) 

- glycosylated hemoglobin (HbA1c) 

- medical nutrition treatment (MNT) 

- physical activity 
 

Diabetic compliance 
- compliance of diabetic regimen 

- factor related to diabetic compliance 

- assessment for the compliance of the diabetic patients 
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- American Society of Hospital Pharmacists (ASHP)  

guideline on the pharmacist-conducted counseling  

- role of pharmacist in improving diabetic patient compliance 

Definitions of Compliance   
 Patient compliance refers to the willingness and ability of an individual to 

follow health-related advice to take medication as prescribed, to attend scheduled 

clinic appointments and to complete recommended investigations. It is a major health 

issue, with outcomes related to levels of morbidity, mortality and cost utilization. Poor 

compliance has been reported as the most common cause of treatment. Evidence-based 

practice guideline, outcomes related to health status, patient satisfaction and cost-

benefit issues, may help to ensure that responsibility for compliance is shared between 

the clinician and the patient (33).    

 Compliance may be defined as “the extent to which a patient’s behavior 

coincides with medical or health advice”. Sometimes the word “patient compliance” is 

used instead of "compliance”. Other definitions add components such as knowledge of 

medication, timely filling of prescriptions, exact dosage, accurate timing of the doses, 

approximate sequence of taking the drug, acceptance of associated dietary  or lifestyle 

factors, correct length of therapy, and on-time attendance for follow-up appointments 

(34). 

 In general, patient compliance implies a positive behavior in which the patient 

adhere to the prescribed treatment. Some have recommended the use of the terms 

“adherence”, “concordance”, “cooperative behavior”, “med-error”, “defaulters”, 

“dropouts” and “therapeutic alliance” (35), but they may have a less coercive 

connotation than the designation compliance. However, the designation, “patient 

compliance” is employed most frequently.  

 Compliance from the doctor’s point of view may extend to the failure to keep 

an appointment and nonparticipation in a screening program which may relate back to 

a patient’s behavior and acceptance of health-care advice. From the pharmacist’s point 

of view, compliance is largely dependent upon the communication of information 

necessary for the correct use of medication in association with supportive advice or 

counseling (36). 
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Patient compliance can be defined as the extent to which a person’s behavior 

coincides with health-related advice and includes the ability of the patient to do the 

following:  

- attend clinic appointments as scheduled; 

- take medication as prescribed; 

- make recommended life style changes; and 

- complete recommended investigations. 

Classification of Compliance 
 There are 3 aspects of classifying compliance 

1.  Type of noncompliant behavior (37). 

1.1 Consistent overcompliance, or near-optimal compliers 

1.2 Consistent undercompliance, or noncompliers. 

1.3 Irregular compliance (consistently, sporadically, or cyclically) , or partial  

compliers.   

According to the National Council for Patient Information and 

Education(NCPIE) (38), the most common types of noncompliance are 

- not having the prescription filled 

- taking an incorrect dose 

- taking the medication at the wrong times 

- forgetting to take one or more doses 

- stopping the medication too soon 

2.  Extent of compliance 

The extent of compliance in patients ranges from complete compliance with 

prescribed dosage to total noncompliance. The behavior of most patients falls between 

these extremes (39). 

3. Intention of compliance 

3.1  Unintentional compliance 

3.2  Intentional  compliance 

  3.2.1 Rational noncompliance is based on a well-defined consistent set  

of belief (e.g. a belief that medication may do more harm than good) 

3.2.2 Irrational noncompliance is based on a superstitious or  
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unreasonable dislike     

Many factors have consistently been found to influence the compliance, these 

are (40) 

- human error 

- complexity of regimen 

- duration of therapy 

- side effect of medication 

- interaction and communication  

- the illness 

- health beliefs 

- family factors 

- the physician 

- setting variable 

Compliance Problems 
Patients who are not taking their medicines as directed or who are experiencing 

problems with their medicines are considered to be non-compliance. The problems 

could be identified (41) 

- difficult reading label 

- difficulty opening container 

- difficult remembering dose 

- reports side effects 

- difficulty swallowing drug 

- polypharmacy-complex dose regime 

- forget to take medicines 

- evidence of hoarding 

- take extra doses 

- take fewer doses / miss out doses 

- conflict with lifestyle 

Noncompliance is thus the failure of patients to adhere adequately to 

prescribed medication and behavioral regimens. 
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Method of Assessing Patient Compliance 
 Detection of noncompliance is a necessary prerequisite for adequate treatment 

(42). Noncompliance can be detected by  

- Direct methods e.g. biologic markers, tracer compounds, biologic  

assay of body fluids. 

- Indirect methods e.g. self-report, interview, therapeutic outcomes,  

pill count, computerized compliance monitors 

In general, the direct methods of detection have a higher sensitivity and 

specificity than the indirect methods. Computerized compliance monitors are the most 

recent and reliable of the indirect detection methods 

Direct Method 
 Direct method covers the determination of the presence, absence or actual 

levels of the drug, or an added marker substance in the urine or blood (43), or is the 

quantitative or qualitative analysis of body fluids for the drug prescribed, its 

metabolite, or an inert marker. 

Type of direct method 

1. Analysis of body fluids 

  1.1 Measuring drug level 

  1.2 Measuring marker or tracer 

2. Direct observation 

The ideal detection method would measure compliance at the time and place of 

the medication-taking (or other treatment) event. Direct observation of the patient 

would come closest to provide this ideal measure of compliance of daily but this 

method usually is not practical (44). A system for the direct observation of daily 

treatment is more difficult to establish than in the case of less frequent treatment 

Disadvantage of direct method: 

1.  Variations in serum or urine concentrations based on pharmacokinetic  

factors (drug metabolism and bioavailability) that potentially confusing study 

outcomes when used as the basis for compliance studies. 

2.  Patient inconvenience 

3.  Expense associated with obtaining and analyzing the sample fluid. 

4.  Less definitive in patients who are taking some of their medications but  
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not in the prescribe manner. 

5.  Application of measuring salivary levels to some drugs may be limited  

because of the effect of residue of ingested drug in the oral cavity 

6.  The specimen collection may itself influence the patient’s compliance. 

The direct method can indicate directly whether patients take the medication  

or not. Nevertheless, this method has many drawbacks apart from the disadvantage 

stated above which are very expenses, as well as, need of laboratory, specific chemical 

substances and instruments for analysis, need of exact time to collect blood sample, 

and specimen. For these reasons, the direct method is not popular for the researcher to 

use in the investigation of patient compliance.      
 

Indirect Method 
 There are many indirect methods, which are:- 

1.  Tablet counting (45) 

1.1 Discrepancy count: The number of tablets dispensed is known, the  

remaining tablets are counted. 

             1.2 Discrepancy estimate: The number of tablets dispensed is known, 

the patient is asked whether any more are required before the next visit. (This method 

is less accurate) 

Disadvantages of tablet counting are 

1.  This method is grossly overestimate compliance. 

2.  This method encounters certain practical difficulties in the follow-up of  

long-term treatment. 

            3.  The inclination to share medication with a friend.     

Compliance with prescribed insulin doses and oral hypoglycemic medication  

has been measured using weighing and pill count. This can be accurate of all 

prescribed medications, although removal of tablets or insulin before medical 

consultations is possible. However, this method does not assess the timing of 

medication administration or the adequacy of dosage with respect to other aspects of 

self-management regimen. Activity monitors have been used to obtain information 

regarding exercise intensity and duration (46). 
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2. Interview of the patient 

The validity of the patient interview depends on the skill of this interviewer as  

well as on the patient’s ability to recall certain events, the ability to examine that event 

and a willingness to report the event accurately. Direct questioning can sometimes be 

useful in establishing whether a patient is compliant. Patients are more willing to 

admit defaulting if questioned tactfully. 

Patient compliance is highly difficult to define, measure, and is multi-factorial 

in origin. The best way to investigate the compliance is by asking patient or the 

relatives or friends or who takes care of the patient (47). To do patient interview, the 

question used must not threaten or embarrass, but judgement and skillful phrasing is 

needed. The weak point of the method is the patients may not tell the truth. Patients 

tend to overestimate their level of compliance (48). 

In summary, interviewing appears to be acceptable to the extent that those who 

report noncompliance rarely lie, but controversy, this method will tend to overestimate 

compliance if use alone. 

3. Self reporting 

Parental report diary is used for measuring compliance in children. 

Disadvantage of this method is that it tends to increase compliance by serving  

as a reminder to take the medication. Other researchers had indicated that self-reported 

levels of compliance did closely match actual levels of compliance. In a study stressed 

the use of open-ended, nonthreatening, and nonjudgemental questions, which matches 

the question types used in the present study (49). 

4. Evaluation of the outcome of therapy 

When patients appear to get better, that mean a high rate of compliance;  

conversely, when patients do poorly, the cause is noncompliance. Measuring 

pharmacological effect may also used to assess compliance (45). For example, 

measuring the parameter values, which affected by the medication treatment, such as 

measure FBS in diabetic patient and blood pressure (BP) parameter in patient with 

hypertension. 

Disadvantage of this method is the patients may improve from other reasons, 

not from the prescribed medications, or the very compliant patients may fail to 

improve. 
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5. Physician estimation of compliance 

It would be logical to assume that experienced physicians might become adept  

at estimating compliance among their own patients. A number of studies have been 

examined by this hypothesis, with uniformly disappointing result. Physicians’ 

estimation of their patient’s compliance cannot be relied on as a compliance measure 

for research purposes, because of their need to belief that patients follow their advice 

or a low index of suspicion.  

6. Medication Event Monitoring System(MEMS), (Aprex Corp, Fremont, 

California). 

This method uses microelectronic medication monitors in the caps of  

prescription containers as a means of detecting noncompliance. Each time the patient 

removes the cap of the bottle (presumably the same time the medication is ingested), 

the time and date are recorded, It can record up to 350 events (50). The data are 

collected over a period of time (e.g., 6 weeks) and are read-out and processed by 

computer to give a list of the date and time of bottle openings and a graphic 

representation from which information is available on the number of dose taken daily, 

the number of missed or extra doses and the dosing intervals (51). This method can 

detect ‘white coat compliance’ which had not been proved by many traditional 

methods. 
 

Importance of noncompliance  
The consequence of noncompliance can result in (52): 

- decreasing benefit of a given treatment. 

- unnecessary increasing of total treatment cost and / or hospitalization cost. 

- recurrence of illness or causing drug resistance (e.g., noncompliance is a  

major factor contributing to the developing of multidrug-resistant tuberculosis). 

- treatment failure, such as noncompliance with regimens of cyclosporin A  

after organ transplantation is a leading cause of organ rejection 

- increase in number of lost work days 

- increased morbidity and mortality 

- increased health care costs to society. 
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Improvement of Noncompliance 
 Many articles suggest that pharmacists can identify noncompliance and have 

opportunities to help their patients better adhere to lifesaving drug therapy regimens 

through education, counseling, and effective drug therapy monitoring systems (53).  

 Compliance improvement strategies can be broadly classified as 3 groups 

1. Educational strategies 

Because compliance requires patients to have complete understanding of their  

illness and their need for medication treatment, patient education is the initial 

intervention in promoting medication adherence (54). The education may be verbal 

and written instructions designed to inform about the illness, regimen requirements, 

and the importance of consistent compliance, and strategies for improving compliance. 

 This intervention can be conducted to outpatients or inpatients, as well as in 

medication teaching groups or individually. 

1.1 Individual : Patient counseling. 

1.2 Medication groups : Medication groups should comprise patients with  

similar illnesses and levels of functioning. This method allows for peer interaction; 

peers are able to exchange information from their own experiences, as well as coping 

suggestions. Furthermore, health care provider can educate the patients about drug 

information, benefits of treatment, and the importance of noncompliance.   

2.  Organizational strategies 

Organizational strategies involve changes in the health care delivery system,  

e.g., greater accessibility of health care services, simplified regimens and increased 

supervision of health care providers. Decreasing the number of prescribed daily doses 

is an example of simplified regimen that can improve compliance (55). 

3.  Behavioral strategies 

Behavioral strategies refer to procedures designed to alter specific compliance  

behaviors that make up the components of regimens, e.g., patient or parental 

monitoring of compliance, behavioral rehearsal of regimen components, contracting, 

and reinforcement (56).     
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Strategies for Improving Compliance  

 Strategies for improving compliance involve identification of risk factors for 

noncompliance; development, with the patient’s participation, of an individualized 

treatment plan that simplifies the regimen as much as possible; education of the 

patient, including information about his or her illness, instruction on how to take the 

prescribed medication correctly, and explanation of the benefits and possible adverse 

effects of the therapy; and, if necessary, use of compliance aids such as medication 

calendars, special containers, caps, and dispensing system, or compliance packaging 

(42). 

 The patient should be taught to monitor his or her own treatment regimen. 

Follow-up monitoring by health-care professionals, including pharmacists, will help 

ensure that the patient is complying with the treatment regimen. 

 Health-care practitioners need to understand factors that contribute to 

noncompliance and to use effective methods for assessing and monitoring compliance 

in conjunction with strategies aimed at increasing compliant behavior.   

  Guidelines based on clinical and behavior concepts may be helpful by focusing 

on evidence rather than consensus, assisting as a resource rather than a barrier, and 

empowering the patient such that responsibility is shared between both the clinician 

and the patient (57).   

A. Patient-focused strategies 

1. Individualize the treatment plan to the patient’s life 

2. Use of cues 

3. Establish a time to set out places for pill-taking. 

4. Plan ahead for changes in routine 

5. Patient education 

6. Provide social support 

B. Provider or clinician-focused strategies 

1. Establishing an open, respectful patient-provider relationship 

2. Clinician education 

3. Follow-up 

4. Referral to other services 
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C. Illness and treatment-focused strategies 

1. Illness-focused strategies 

2. Treatment-focused strategies 

D. Contextual-focused strategies 

E. Adherence intervention setting 

The study showed that special treatment of any kind tended to improve  

medication compliance. Counseling increased patient knowledge and interest, and the 

medication container helped patients to follow prescribed regimens more closely (58). 

 While total compliance cannot normally be guaranteed, it is important for 

general practitioners and others to try to maximize the likelihood of this outcomes. 

Ultimately, however, it remains up to the patient to decide whether or not to accept 

recommended treatment. 
 

Pharmacist Strategies  
 NCPIE panels make recommendations for action to advance prescription 

medicine compliance are directed to the varied organizations and individuals who can 

advance compliance; however, many recommendations apply to more than one 

category under which they are listed (59): 
 

Pharmacists, Pharmacy-Providers and educators 

- become proactive about gathering and providing medicine information.  

Ask questions that stimulate dialogue, discuss care plans with patients, and use 

information about patients to make better decisions. 

- provide compliance monitoring and documentation  for at least  one at-risk  

patient per month. Share your findings with the patient and with his/her other health 

care providers. 

- work with management to redesign facilities to increase pharmacist /  

patient contact, and to provide a private counseling area. 

- incorporate patient communication skills and new teaching methods into  

undergraduate courses and continuing education programs. 

- work with other health professional schools / organizations to develop  

interdisciplinary compliance education programs. 

- Integrate behavioral and clinical sciences in educating pharmacists about  
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compliance. 

Followings are strategies that pharmacist can use to resolve medication- related 

noncompliance problems: - 

- larger label needed 

- winged top needed 

- product change/same drug 

- advice given with chart 

- advice given with compliance aid 

- remove excess medicines    

- change dose form 

- arrange for assistance with administration 

- discuss with or counsel patient 

- inform about disease and medicine 

- advice to avoid and resolve complication 

Multi-Compartment Compliance Aids (MCAs) (60) 

 Multi-compartment compliance aids (MCAs) are widely used for patients 

perceive as having problems with medicine taking home. The aids appear to be 

accepted by many health care professionals as a solution for patients having problems 

managing their medicines at home. The traditional MCAs, such as Dosett and 

Medidos, have been over-shadowed by monitored dosage systems (MDS) which, 

although initially designed for institutional use, are also promoted for use by patients 

in their own home.    

 There are a number of alternative strategies for tackling unintentional 

noncompliance, some of which have a wider evidence base. Patients with 

unintentional noncompliance usually need help with: 

- knowing when to take doses 

- remembering to take doses 

- coping with the complex regimen 

The key approaches are simpliflication and rationalisation of the medicine 

regimen, cueing of doses and tailoring regimens, medicine reminder charts, and 

various memory aids.  
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Proposed advantages and disadvantages of MCAs 
Advantages 

- some at-risk patients on multiple medication may be able to be cared for at 

home 

- patients who are generally alert but on complex regimens may be helped 

- may allow administration of medicines by carers (formal or informal) 

otherwise prepared (or allowed) to give medicines. 

Disadvantages  

- the patient loses some responsibility for the medicines 

- the MCA may be filled incorrectly by a non-professional 

- many dose forms are unstable outside their original packaging 

- many dose forms cannot go into an MCA, e.g., inhalers, liquids, drops 

- no recognized payment system for supply or filling 

- cost (of device, and for professional refilling) 
 

Interventions to support patients having problems with unintentional 

noncompliance 
Regimen rationalization / simplification 

- before other interventions, making the regimen as simple as possible 

- reduce the number of medicines to a minimum and dose frequencies to once 

or twice daily where possible 

Tailoring regimens  

- tailoring dose-taking times to fit in a patient’s daily routine, e.g., meal times 

and bedtime. 

- this helps the patient to remember to take their doses 

Medicine reminder charts 

Essentially two- dimensional MCAs which show what medicines to take at 

each dose taking time, but with the medicines remaining in their separate containers. 

Studies have shown that such chart can improve knowledge and compliance. They 

both help in general understanding of a complex regimen and act as a reminder or cue. 

Memory aids 

These include telephone reminders, timed alarms, refrigerator stickers, etc.  
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 The study in US showed large numbers of patients living at home have their 

medicines in an MCA, but initiation and supply appears not to be focused on their 

needs. MCAs can take away a key link between the patients and their health 

professional. They can also cause patients to lose some responsibility for their own 

medicines. Before supply, an assessment should determine individual needs and the 

appropriate targeting urgent; pharmacist are expected to provide the service without 

support as resources, placing a strain on inter-professional relationships. An evidence 

based mechanism for use, targeting those who really need an MCA, should be 

sustainable through implementation of medicines management, as a result of the NHS 

National Plan (59).     
 

Current  Situation 
 The results from many compliance studies showed that it was usually 

misleading to compare compliance rates of the different studies because of 

1. the wide variations in operational definitions of compliance among investigators 

2. the lack of reliable objective measures of compliance 

3. the loss of precision that enters into estimates of compliance based on several quite 

different medical recommendations. 

However, many researchers try to overcome these problems. Social scientist,  

Svarstad B (61), developed a tool, called “Brief Medication Questionnaire: BMQ”, to 

help the pharmacist determine why the patient’s therapy has malfunction. However 

this diagnostic tool will not be available for several years (62). The Medication Event 

Monitoring System (MEMS), Aprex Corp., Fremont, California, is the most reliable 

method to assess compliance and had been used in many recent studies. 

  Some suggested that future compliance studies must be longitudinal and 

include direct measurements of medicine taking to provide an accurate assessment 

(35). 

 In Thailand, the compliance studies are limited and it has sociological aspect 

that cause the variation between result of the studies from other countries and 

Thailand. So, it is reasonable to perform this study. This statement shows the most 

importance of patient compliance in health care system and pharmacist can help 

physician to judge compliance. 
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 In Thailand, patient interview is widely used for assessing compliance because 

of it’s convenience, economic and accepted reliability. The new method like MEMS is 

expensive and not suitable for current situation. (the costs for MEMS bottle rental and 

interpretation are $7 per month and $56 per each time, respectively (63). In one year, it 

can cost as much as $800 to monitor one patient’s compliance with one medication.) 

Noncompliance with therapy is considered a priority for research because it 

remains unclear how to identify patients at risk for non-compliance, or how to 

effectively intervene such patients. Compliance also has financial implications: in 

1980, between US$396 and US$792 million were ‘wasted’ in the USA because of 

non-compliance to prescribed drugs (64).  

Compliance is regarded as important primary because following the 

recommendation of health personnel is considered essential to patient recovery. 

Nowadays medical practice facing problems with non compliance patients in 

which leads to rapidly progressively development of acute and chronic illness such as 

heart failure, hypertension lead to stroke, gangrenous of foot lead to amputation, 

blindness, disability. Then diabetic patients will lose the quality of life and their 

productivity. Patients will lose their own economic, family, the community, and the 

drugs will be unused every year. Nevertheless, the medication non-compliance can 

cause problem more or less to the patients which can conclude as follows; cause of 

treatment failure, side effect from overdose of drugs, cause of complication of chronic 

disease, economic waste and time lost. 
 

Diabetes Mellitus 
Diabetes mellitus (DM) is one of the chronic illnesses for which self-

management plays a central role in care. To optimize their health, individuals with 

diabetes may be advised regarding diet and exercise, frequent medical examinations, 

annual specialized examinations of their eyes and feet, and, for many, prescribed oral 

or injected medications everyday. Until there is a cure for diabetes, these behaviors 

must be sustained for a lifetime. 

 Managing one’s diabetes is a complex task that touches nearly every important 

aspect of daily life, and we providers might marvel that any individual manages to do 

it at all. Success requires an alliance between patients and their health care providers, 

one or more from a team including physicians, nurses, dietitians, diabetes educators, 
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pharmacists, and other specialized health professionals. In the current organization of 

health care, it falls to primary care providers to monitor patients’ implementation of 

these complex plans (self-management education, behavior change choices) is 

delegated to other members of the team or not done at all. 

 Improved health outcomes for individuals with diabetes depend on integrating 

self-management into daily life. A wide variety of educational, behavioral, and 

affective interventions are available that individually produce modest improvements in 

patient adherence to treatment recommendations in diabetes and related chronic 

illnesses and that work somewhat better when used in combination. A summary of 

selected successful interventions is presented (20).          

 Prevalence of diabetes in adults worldwide was estimated to be 4.0% in 1995 

and to rise to 5.4% by the year 2025. It is higher in developed than in developing 

countries. The number of adults with diabetes in the world will rise from 135 million 

in 1995 to 300 million in year 2025. This report supports earlier predictions of the 

epidemic nature of diabetes in the world during the first quarter of the 21st century. It 

also provides a provisional picture of the characteristics of the epidemic. Worldwide 

surveillance of diabetes is a necessary first step toward its prevention and control, 

which is now recognized as an urgent priority (7).  

In Thailand, DM has been estimated to affect to 2.5-7% of the adult population 

and about 13-15.3 % in the elderly (65). It has also been estimated to affect 2.5% of 

population aged more than 15 years and to increase twofold in ten years (66).   

DM is the 7th leading cause of death in the U.S.. Financial expenditures for the 

treatment and care of patients with diabetes are considerable. DM is a chronic disease 

that requires long-term continuing medical care and patient self-management 

education to prevent acute complications. A large body of evidence exists that 

supports a range of interventions to improve diabetes outcomes (6).  

Diabetes is one of chronic condition that there is evidence clearly links 

improved  metabolic control via drug therapy to better outcomes. Because of this 

linkage, one can expect that greater adherence to medical regimens would be 

associated with better metabolic control, both due to a direct effect and possibly as a 

marker of adherence to other diabetes self management behaviors (67). It was also 
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shown that compliance to a prescribed diet and exercise was associated with 

supporting behavior correlated with glucose and diet compliance (19).  

 DM is a group of metabolic disease characterized by hyperglycemia resulting  

from defects in insulin secretion, insulin action, or both. The chronic hyperglycemia of 

diabetes is associated with long-term damage, dysfunction, and failure of various 

organs, especially the eyes, kidneys, nerves, heart, and blood vessels. Several 

pathogenic process are involved in the development of diabetes. These range from 

autoimmune destruction of the β-cells of the pancreas with consequent insulin 

deficiency to abnormalities in carbohydrates to deficient action of insulin on target 

tissue. Deficient insulin action results from inadequate insulin secretion and/or 

diminished tissue responses to insulin at one or more points in the complex pathways 

of hormone action. Impairment of insulin secretion and defects in insulin action 

frequently coexist in the same patient, and it is often unclear which abnormality, if 

either alone, is the primary cause of the hyperglycemia (68). Presenting symptoms, 

primarily are related to hyperglycemia and include the 3P’s (polyuria,  polydipsia, 

polyphagia), weight loss, fatigue, and recurrent infections (e.g., vaginal candidiasis). 

Ketoacidosis signifies an absolute, generally, type 1 diabetes due to autoimmune 

destruction of the pancreatic β-cells. Type 2 diabetes is a heterogenous disorder 

predominantly characterized by peripheral resistance to insulin action, increased 

hepatic glucose output, and progressive β-cell failure. Long-term complications 

include retinopathy, nephropathy, painful peripheral neuropathy, autonomic 

neuropathy (impotence, gastroparesis, diarrhea), and macrovascular disease 

(hypertension, cardiovascular disease, strokes) (69). 
 

Classification (70) 

The classification of diabetes mellitus includes four clinical classes 

- Type 1 diabetes is caused by β-cell destruction, usually leading to absolute 

insulin deficiency 

- Type 2 diabetes results from a progressive insulin secretory defect on the 

background of insulin resistance 
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- Other specific types of diabetes results from other causes, e.g., genetic 

defects in β-cell function, genetic defects in insulin action, diseases of the exocrine 

pancreas, drug or chemical induced 

- Gestational diabetes mellitus (GDM) is diagnosed during pregnancy 

Diagnosis  
 Criteria for the diagnosis of diabetes in nonpregnant adults (6) 

1. Symptoms of diabetes and a casual plasma glucose equal or more than (>) 200 

mg/dL (11.1 mmol/L). Casual is defined as any time of day without regard to 

time since last meal. The classic symptoms of diabetes include polyuria, 

polydipsia, and unexplained weight loss. 

OR 

2. FPG equal or more than (>) 126 mg/dl (7.0 mmol/L). Fasting is defined as no 

caloric intake for at least 8 h. 

OR 

3. 2-h PG equal or more than (>) 200 mg/dl (11.1 mmol/) during an OGTT. The 

test should be performed as described by the World Health Organization, using 

a glucose load containing the equivalent of 75 g anhydrous glucose dissolved 

in water.  
 

Glycemic control 
 Glycemic control is fundamental to the management of diabetes. Prospective 

randomized clinical trials have shown that achieving glycemic control is associated 

with decreased rates of retinopathy, nephropathy, and neuropathy, and epidemiology 

studies support the potential of intensive glycemic control in the reduction of 

cardiovascular disease. 

 Treatment regimens that reduced average HbA1c to ∼7% (∼1% above the 

upper limit of normal) were associated with fewer long-term, microvascular 

complications. However intensive control has been found to increase risk of 

hypoglycemia and weight gain. An average HbA1c more than (>) 8% is associated 

with a higher risk of complications, at least in patients with reasonably long life 

expectancies. The relative benefit of achieving HbA1c of 7% and relative risk 

reduction in HbA1c is documented in randomized controlled clinical trials.     
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Table1 Glycemic control for nonpregnant individuals with diabetes (70) 

 

Normal           Goal         Additional action    

          suggested 
  

Plasma Values 

     Average preprandial glucose (mg/dL)         < 110            90-130              <90/>150 

     Average bedtime glucose (mg/dL)              < 120          110-150              <110/>180 

Whole blood values 

     Average preprandial glucose (mg/dL)          < 100           80-120              <80/>140 

     Average bedtime glucose (mg/dL)               < 110          100-140             <100/>160 
HbA1c                                                             < 6                  < 7                      >8   
 

Goals of treatment 
- eliminate or diminish symptoms related to hyperglycemia, hypoglycemia, and 

long-term complications. 

- slow and prevent long-term complications through euglycemia and  

elimination of cardiovascular risk factors (e.g., obesity, hypertension, dyslipidemia, 

sedentary lifestyle, smoking).  

- maintain normal growth and development of children and adolescents; meet 

increased metabolic needs during pregnancy and lactation. 

- provide sufficient education and training to allow patient to be as  

self-sufficient in modifying behavior, diet, and medication to the extent possible. 
 

Glycemic Goal (71) 

 HemoglobinA1c, a glycosylated hemoglobin (GHb) is accurate measurement 

of long-term glycemic control. Current recommendations are that GHb be checked 

every 3-6 months in the patients on a stable hypoglycemic regimen, and every 1-3 

months if changes are being made. Different laboratory should provide this 

information to clinicians. 

  A GHb goal or target level should be discussed and agreed upon by the patient 

and the primary care provider at the initial patient visit, as several factors have 

influence upon the GHb goal selected. The benefits of near-normalization of blood 

glucose level in type I diabetes have been shown. The intensive therapy which lower 
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HbA1c by an average of 2% could reduce rate of microvascular and neuropathic 

complications by approximately 50%. There appears to be an exponential relationship 

between the level of GHb and the rate of microvascular disease. In type II diabetes, 

data suggest a similar relationship between glycemic control and complication rates. 

The major risk of intensive control is hypoglycemia, which has been an infrequent 

occurrence (2% requiring medical assistance per year) in an ongoing trial of 

aggressive glycemic control in type II diabetes. 
 

Factors affecting glycemic target levels 
 Several factors must be considered for each patient when selecting glycemic 

target levels. For young patients, the possibility of eventually developing advanced 

complications (i.e. blindness, renal failure) should be of major concern, and in general, 

tight control should be advocated. However, the chronic nature of  some diabetes 

complications implies that benefit in postponing or preventing their clinical occurrence 

may be the delayed years or even decades. 

 In the presence of factors that affect the benefit and risk of glycemic control, it 

is less clear whether tight control is worth over the risk or lifestyle modification is 

necessary. The actual target level of glycemic control selected for each diabetic patient 

must represent a balance between the patient’s self-determined diabetes care goals, the 

likelihood of benefit from attaining those goals, and the risks associated with the 

therapy required to achieve those goals. 
 

Determining individual glycemic control goal 
 Guidelines based on GHb have been used to categorize blood glucose control 

as either ideal (generally coincident with definitions of tight control), acceptable, or 

poor. These guidelines would categorize some patients as poorly controlled, despite 

agreement by patient and provider that more rigid (ideal or acceptable) glucose control 

would be undesirable, if not frankly contraindicated. This creates a situation in which 

the patient must be assigned the status of “poor” control, despite agreement by patient 

and provider that the glycemic level may in fact be “ideal” given the patient’s 

individual circumstance.  
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Glycemic management 
 Self-monitoring of blood glucose (SMBG) is recommended for patients with 

insulin-treated Type II diabetes with the frequency being individualized to patients’ 

need. Thus SMBG may be useful for patients with non-insulin-treated Type II diabetes 

as well, but the value of regular monitoring has not been established 
 

Treatment 
 The major components of treatment include diet, exercise, and drugs along 

with SMBG and self care made possible through intensive and continuous others. 
 

Self- monitoring of blood glucose (6) 

 Self- monitoring of blood glucose (SMBG) is a component of effective 

therapy. SMBG allows patients to evaluate their individual response to therapy and 

assess if glycemic targets are being achieved. Results of SMBG are useful in 

preventing hypoglycemia and adjusting medications, medical nutrition therapy(MNT), 

and physical activity.  
 

Recommendations 

- SMBG is an integral component of diabetes therapy 

- Include SMBG in the management plan 

- Instruct the patient in SMBG and routinely evaluate the patient’s  

technique and ability to use data to adjust therapy 
 

HbA1c 
 HbA1c level is considered an important monitoring tool in treating patients 

with diabetes. It reflects the average plasma glucose (PG) to which the hemoglobin is 

exposed during the erythrocyte’s life span of ∼ 90 days and may be less influenced by 

the acute stress of illness. Although the utility of HbA1c levels for diagnosis and 

screening of diabetes has been studied in the general population. The use of the 

HbA1c level can play a major role in diabetes case finding in hospitalized patients 

with random hyperglycemia, where the operating characteristics of the test approach 

those of the traditional fasting PG for the diagnosis of diabetes and, in ∼50% of the 

cases, could eliminate the need for further diagnostic testing (through fasting PG or 

OGTT determinations). This quicker diagnosis of diabetes with the HbA1c level can 
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also translate into an early inpatient mobilization of diabetes services (e.g., nutrition 

and education), treatment, and even early medication response (72).     

 The relationship between HbA1c and PG is complex. Many studies have 

shown that HbA1c is an index of mean plasma glucose (MPG) over the preceding 

weeks to months. Erythrocyte life span averages ≈ 120 days. The level of HbA1c at 

any point in times is contributed to by all circulating erythrocytes, from the oldest (120 

days old) to the youngest (73). 

 By performing an HbA1c test, health providers can measure a patient’s average 

glycemia over the preceding 2-3 months and, thus, assess treatment efficacy. HbA1c 

testing should be performed routinely in all patients with diabetes, first to document 

the degree of glycemic control at initial assessment, then as part of continuing care. 

Since the HbA1c test reflects a mean glycemia over the preceding 2-3 months, 

measurement approximately every 3 months is required to determine whether a 

patient’s metabolic control has reached and been maintained within the target range. 

Thus, regular performance of the HbA1c test permits detection of departures from the 

target range in a time fashion. For any individual  patient, the frequency of HbA1c 

testing should be dependent on the treatment regimen used and of the clinician (70).  

 Glycemic control is best judged by the combination of the results of the 

patient’s  SMBG testing (as performed) and the current HbA1c result. The HbA1c 

should be used not only to assess the patient’s control over the preceding 2-3 months 

but also as a check of the accuracy of the meter (or the patient’s  self-report results) 

and the adequacy of the SMBG testing schedule. Table2 contains the correlation 

between HbA1c levels and means plasma glucose levels. 
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Table 2 Correlation between HbA1c level and mean plasma glucose levels (74) 
      

     Mean plasma glucose 

 HbA1c(%)   mg/dL   mmol/L 
 

 6    135   7.5 

 7    170   9.5 

 8    205   11.5 

 9    240   13.5 

 10    275   15.5 

 11    310   17.5 

 12    345   19.5  
 

HbA1C should be monitored in diabetic patients every 6 months with a goal 

HbA1c<7%. It has been shown from prospective randomized clinical trials such as the 

Diabetes Control and Complication (DCCT) (75) and the U.K. Prospective Diabetes 

Study (UKPDS) (76) that improved glycemic control is associated with sustained 

decreased rates of retinopathy, nephropathy, and neuropathy. In these trials, treatment 

regimens that reduced average HbA1c to 7% (1% above the upper limits of normal) 

were associated with fewer long-term microvascular complications; however, 

intensive control was  found to increase the risk of severe hypoglycemia and weight 

gain. Epidemiological studies support the potential of intensive glycemic control in the 

reduction of CVD.  

 HbA1c testing should be performed routinely in all patients with diabetes,  first 

to document the degree of glycemic control at initial assessment and then as part  of 

continuing care. Since the HbA1c test reflects mean glycemia over the preceding  2-3 

months, measurement approximately every 3 months is required to determine  whether 

a patient’s metabolic control has been reached and maintained within  the  target  

range. For any individual patient, the frequency of HbA1c testing should be  

dependent on the clinical situation, the treatment regimen used, and the  judgment  of  

the clinician. The HbA1c test should be performed at least two times a year in  patients 

who meet treatment goals (and who have stable glycemic control) and  quarterly in 

patients whose therapy has changed or who do not meet glycemic goals (6). 
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Indicator definitions (32) 

 Nine indicators was developed to evaluate the care the diabetic patients 

received. The indicators addressed three general areas of investigation. Indicators 1-4 

assessed the frequency of HbA1c testing and were considered process of care 

indicators. Outcomes measurements were made by indicator 5 and 6, which the level 

of glycemic control. The reporting period for the 18-month baseline period. 

1. Rate of seized opportunities for testing HbA1c. 

Numerator: number of qualifying visits where an HbA1c test was ordered. 

Denominator: number of qualifying visits based on the patient’s glycemic   

control per the last test. Per visit, if the patient had no HbA1c test in the prior desired 

testing interval,   then the visit was considered an “opportunity” for a new HbA1c test. 

   Qualifying visits 

Glycemic control groups HbA1c value  desired testing interval 

  Good control        < 7%  At least every 12 months 

 Fair control  > 7 and < 8%  At least every 6 months 

     Unsatisfactory control > 8 and < 10%   Every 3 months 

 Poor control        > 10%   Every 3 months 

A qualifying visit was at least 3 months after the last measured HbA1c, but   

within the desired testing interval.  

If the patient revisits within 3 months of a test, then it was not counted as a  

qualifying visit. If the visit was in the first 6 months of the reporting period and no test 

was ordered, a qualifying visit determination could not be made and it was not include 

in the calculation. 

2. Percentage of patients with current HbA1c values. 

Numerator: number of visiting patients who had an HbA1c test ordered at the  

last  visit or within the past 6 months of the last visit date. 

Denominator: number of individual patients with an office visit during the full  

reporting period. 

3. Percentage of patients with current HbA1c values. 

Numerator: number of visiting patients who had an HbA1c test ordered at the  

last visit or within the past 6 months of the last visit date. 

Denominator: number of individual patients with an office visit during the last  
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6 months of the reporting period. 

4. Median time interval between testing. 

 Median: number of days between a patient’s last two HbA1c tests. 

Denominator: total number of pairs (only patients with at least two tests   

during the study period  were included). 

Patients were divided into four reporting groups based on the value of their 

second to last test (the groups are list in indicator I) 

5. Median HbA1c values for tested patients. 

 Median: HbA1c test values (all per subjects). 

 Denominator: last HbA1c lab result present in the full reporting period. 

6. Distribution of patients by glycemic control. 

 Numerator: number of patients in each of four groupings based on the patients  

latest lab result (refer to indicator 1 for group definitions). 

Denominator: number of patients with at least one HbA1c lab result present in  

 the full reporting period.  

7. Percentage of patients with a current visit. 

 Numerator: patients with a visit in the last 6 months of the reporting period. 

 Denominator: all diabetic patients in the full reporting period 

8. Median time interval between visits. 

 Median: number of days between physician office visits. 

 Denominator: total number of patients with at least two visits. 

 Only patients with at least two visits in the full reporting period were included. 

If a patient had multiple visits, then the time interval between each consecutive visit 

was computed. 

9. Mean number of visit per patient per year. 

 Numerator: number of visits in the year. 

 Denominator: number of individual patients with a visit in a year. 

Because the follow-up period was not a full year, the data have been adjusted  

to represent an annualized year. 
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Medical nutrition therapy 
 Medical nutrition therapy (MNT) is an integral component of diabetes 

management and of diabetes management education. Goals of MNT that apply to all 

persons with diabetes are as follows: 

        1) Attain and maintain optimal metabolic outcomes including 

- Blood glucose levels in the normal range or as close to normal as is  

safely possible to prevent or reduce the risk for complications of diabetes 

- A lipid and lipoprotein profile that reduces the risk for 

macrovascular disease 

- Blood pressure levels that reduce the risk for vascular disease  

2) Prevent and treat the chronic complications of diabetes. Modify nutrients 

intake and lifestyle as appropriate for the prevention and treatment of obesity, 

dyslipidemia, cardiovascular disease, hypertension, and nephropathy. 

 3)  Improve health through healthy food choice and physical activity. 

 4)  Address individual nutrition needs taking into consideration personal and 

cultural preferences and lifestyle while respecting the individual’s wishes and 

willingness to change. 
 

Goals of MNT that apply to specific situations include the following: 

1) For youth with type 1 diabetes, to provide adequate energy to ensure 

normal growth and development; integrate insulin regimens into usual eating and 

physical activity habits. 

2) For youth with type 2 diabetes, to facilitate changes in eating and physical  

activity habits that reduce insulin resistance and improve metabolic status. 

3) For pregnant and lactating women, to provide adequate energy and 

nutrients needed for successful outcomes. 

4) For older adults, to provide for the nutritional and psychosocial needs of  

an aging individual. 

5) For individual treated with insulin or insulin secretagogues, to provide self  

management education for treatment (and prevention) of hypoglycemia, acute 

illnesses, and exercise-related blood glucose problems. 

6) For individual at risk for diabetes, to decrease risk by encouraging physical  
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activity and promoting food choice that facilitate moderate weight loss or at least 

prevent weight gain. 

Achieving nutrition-related goals requires a coordinated team effort that 

includes the person with diabetes. MNT involves a nutrition assessment to evaluate the 

patient’s food intake, metabolic status, lifestyle and readiness to make changes; goal 

setting; dietary instruction; and evaluation. To facilitate adherence, the plan should be 

individualized and take cultural, lifestyle and financial considerations into account. 

Monitoring glucose and HbA1c, lipids, blood pressure, and renal status is essential to 

evaluate nutrition-related outcomes. If goals are not met, changes must be made in the 

overall diabetes care and management plan. 

Recommendations 

 People with diabetes should receive individualized MNT as needed to achieve 

treatment goals, preferably provided by a registered dietitian familiar with the 

components of diabetes MNT         
 

Physial activity 
 Regular exercise has been shown to improve blood glucose control, reduce 

cardiovascular risk factors, contribute to weight loss and improve well-being. 

Furthermore, regular exercise may prevent type 2 diabetes in high-risk individuals. 

 Before beginning a physical activity program, the patient with diabetes should 

have a detailed medical evaluation with appropriate diagnostic studies. This 

examination should screen for the presence of macro- and microvascular 

complications that may be worsened by the physical activity program. Identification of 

areas of concern will allow the design of an individualized physical activity plan that 

can minimize risk to the patient. 

 All levels of physical activity, including leisure activities, recreational sports, 

and competitive professional performance, can be performed by people with diabetes 

who do not have complications and have good glycemic control. The ability to adjust 

the therapeutic regimen (insulin therapy and MNT) to allow safe participation is an 

important management strategy. 

Recommendations 

 A regular physical activity program, adapted to the presence of complications, 

is recommended for all patients with diabetes who are capable of participating.  
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Compliance to Diabetes Regimens  

Diabetic Compliance (77): A patient is said to be good compliance to the 

treatment when the adherence to prescribed therapy given by health personnel. These 

can be detected through diet as prescribed, exercise more than 20 minutes for more 

than 3 times a week, take proper drug regimen according to dose, and times taken 

according to prescription, regular follow up, no history of admission for acute and 

chronic complication of diabetes mellitus and no complications after having diabetes. 

The acute complications include diabetic ketoacidosis, hypoglycemic attack while the 

chronic complications include heart problems, kidney problems, eye problems 

eg.cataract, etc. 

Diabetes Regimen compliance includes several important dimensions of 

diabetes self-care activities include (78) 

a) dietary behavior 

b) exercise 

c) medication taking 

d) glucose monitoring 

e) self/preventive action such as carrying a supply of sugar, 

checking’s one’s feet, and 

f) appropriate interaction and timing of all these activities. 

However, health care provider advice five different dimensions for 

diabetes compliance to patients with type 1 DM; i.e., exercise, insulin injection, diet 

type, frequency (of eating and glucose testing), and diet amount. Particularly for many 

old type 2 (noninsulin-dependent DM patients, care providers simply give general 

statement such as “eat less, loss weight, and try to get more exercise.” 
 

Factors Related to Diabetes Compliance 
The following are different factors that influence compliance of DM patients. 

1. Compliance/self-Management : dietary, exercise, medications, glucose 

monitoring,  others 

2. Patient- Healthcare Provider Interaction : patient perspective and 

participation, appropriateness of prescription, clarity & specificity of 

recommendations. 
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3.  Health Outcomes : glycemic control, other risk factors, quality of life 

4.  Psychological Variables : personal model of diabetes, self-efficacy,  

emotion / mood, regimen/coping skills 

5. Biological factors : type & duration diabetes, illness & other health 

conditions, stress, idiosyncratic 

6. Social/Environmental Influences : barriers to adherence, community 

resources, social support, economic factors. 
 

ASHP (American Society of Hospital Pharmacists)  

ASHP had suggested various elements of counseling that might also e provided 

to the patient (table 3 ), although it is not only for DM patients (79). 
Table 3 Guideline on the content of pharmacist-conducted counseling 

1. The medication’s tradename, common synonym or other descriptive name(s). 

2. The intended use and expected action. What to do if the expected action does 

not occur. 

3. The route, dosage form, dosage and administration schedule.  

4. Directions for preparation.  

5. Directions for administration. 

6. Precautions to be observed during administration.  

7. Common adverse effects that may be encountered, including their avoidance 

and the action required if they occur. 

8. Techniques for self-monitoring of drug therapy. 

9.  Proper storage 

10. Potential drug-drug or drug-food interactions or contraindications. 

11. Issues related to laboratory procedure (e.g., time of doses and potential 

interference with interpreting results) 

12. Prescription refill information. 

13. Action to be taken in the event of a missed dose. 

14. Any other information peculiar to the specific patient or drug. 
 

These 14 points are applicable to both prescription and nonprescription drugs. 

In addition, pharmacists should counsel patients in the proper selection of 

nonprescription drugs as well as when and whether they should be used.  
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Role of Pharmacist in Improving Diabetic Patient compliance 
 There are few study of intervention to increase diabetes compliance. Diabetes 

Mellitus is a chronic disease due to the long term drug treatment that must be 

maintained, pharmacists have opportunity to provide follow-up care and can help 

physicians and their patients to improve diabetic patient compliance. The following 

strategies are suggested :- 

1. Educating patient about the role of drug and non-drug treatment. 

 2. Simplification of drug regimen 

 3. Encourage the use of prompting cues such as stickers or calendars to remind  

patients to take medications. 

 Education strategies are generally based on the view that poor compliance if 

linked to insufficient information alone appears insufficient to increase patient 

compliance in long term knowledge and decrease medication errors.  

Patient education in diabetes has been successful in training and motivating 

patients to assume a more active and independent role in monitoring and treating their 

disease resulting in an improvement of patient-orientated outcomes. Traditionally, 

diabetes education has mainly aimed at increasing patient compliance to physician-

defined therapeutic goals and treatment strategies. To strengthen their rights and 

autonomy, patients need to become more involved in medical decision making with 

respect to their individual therapeutic goals, such as HbA1c and blood pressure, body 

weight, etc., as well as choosing whether they pursue these goals. Even perfect, long-

term therapeutics co-operation will not eliminate diabetic complications, but only 

reduce the risk of developing them. The benefits, lack of benefits and unwanted effects 

of various interventions need to be communicated to the patient in an unbiased 

manner, so that he/she can make an informed choice with regard to different 

therapeutic goals and strategies. In diabetes, ways of presenting patients with unbiased 

information to enable  them to make such informed decision making represents a 

fundamental challenge for the future development of diabetes care. It has been shown 

also that reminder schedules, and pharmacy-generated refill packaging significantly 

improve compliance, with fewer patients forgetting to take the medication or deviating 

from the prescribed dose (80).  
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6.6 Human characteristics  

Human characteristics were defined as the characteristics of diabetic patients 

related to controllability of the blood glucose level, which is divided into  components, 

including age, gender, occupation, education level, body mass index, and duration of 

illness, as followed: 

6.6.1 Age means a full year of age of diabetic patients starting from  

the date of birth and up to the date of the study. 

6.6.2  Gender means sex of diabetic patients, being male and female. 

6.6.3 Occupation means an individual job characteristic of diabetic  

patients. 

6.6.4 Education level means the highest education that diabetic  

patients graduated from school, classified into no education, primary school, 

secondary school, diploma degree, bachelor degree, postgraduate degree. 

6.6.5 Body mass index(BMI)  means the index of weight (Kg) which  

is divided by height  (m2) and is classified into three classes as followed:  

Body mass index (BMI)  =   Weight (kg) 

       Height2(m2) 

   18-23 kg/m2  means normal 

Above 25 kg/m2  means obesity 

Below 20 kg/m2  means malnutrition 

6.6.6   Duration of illness means a full year of disease, starting from 

the date that a physician made the diagnosis of diabetes until the date of study.  
 

6.7 Environment factor 

 Environment factor was defined as the environment of diabetic patients and 

social supports which were related to the controllability of blood glucose level. 
 

6.8 Social support 

 Social support was defined as the perception of type 2 diabetic patients about 

the support from family members or the community. 
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CHAPTER IV

RESULTS

The study was conducted at endocrine clinic, Por Por Roh Building, 3rd floor. 

Three hundred and sixty type 2 DM patients were recruited into the study and 

randomly allocated into 2 groups, i.e. control and intervention group. The results were 

presented as followed: -

 Demographic and general data

 Baseline data

-    Risk factors

-  Knowledge about diabetes and lifestyle modification

- Noncompliance to medication treatment

- Symptoms of hyperglycemia and hypoglycemia

-  Diabetic complication

- Intervention

- Medication data

 Clinical findings

- Weight (Kg)

- BMI (Kg/m2)

- FPG (mg/dL)

- HbA1c (mg%)

 Level of glycemic control

 Effect of intervention

Demographic and general data
There were more female patients than male patients in the control and the 

intervention group, and most of them were older than 60 years old (Table 4). The 

average + SD age was 59.9 + 11.5 years in the control group and 61.4 + 10.6 years in 

the intervention group, however the difference was not statistically significant 

(P=0.073).
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Table 4. Demographic and general data

Variable Control (n = 180) Intervention (n = 180) P-value*

Sex
        Male 64 (35.6%) 59 (32.8%)
        Female        116 (64.4%) 121 (67.2%)

0.754

Age
        40-60 years 91 (50.6%) 76 (42.2%)
        > 60 years 89 (49.4%) 104 (57.8%)

0.241

Age Mean + S.D. 59.9 + 11.5 61.4 + 10.6
        Median / range 60 / 40-86 62 / 40-87

0.073

Duration of DM
       < 1 Year 4 (2.2%) 2 (1.1%)
       1-5 Years 39 (21.7%) 39 (21.7%)
       5-10 Years 61 (33.9%) 49 (27.2%)
       > 10 Years 62 (34.4%) 75 (41.7%)
       >20 Years 14 (7.8%) 15 (8.3%)

0.416

Caregiver
       Self Management 125 (69.4%) 121 (67.2%)
       Wife / Husband 35 (19.4%) 34 (18.9%)
       Son / Daughter 17 (9.4%) 24 (13.3%)
       Cousins / relatives 3 (1.7%) 1 (0.6%)

0.513

Marital status
       Single 26 (14.4%) 31 (17.2%)
       Married 138 (76.7%) 141 (78.3%)
       Widow / divorce 16 (8.9%) 8 (4.4%)

0.198

Income / month
       No income 82 (45.6%) 74 (41.1%)
       < 5,000 baht 4 (2.2%) 9 (5.0%)
       5,000 – 10,000 baht 31 (17.2%) 37 (20.6%)
       >10,000 baht 63 (35.0%) 60 (33.3%)

0.402

Education
       No education 7 (3.9%) 9 (5.0%)
       Primary school 81 (45.0%) 70 (38.9%)
       Secondary school 45 (25.0%) 46 (25.6%)
       Diploma degree 22 (12.2%) 29 (16.1%)
       Bachelor degree 20 (11.1%) 20 (11.1%)
       Postgraduate 5 (2.8%) 6 (3.3%)

0.833

Right to medical treatment
       Self payment 72 (40.0%) 56 (31.2%)
       Government 70 (38.9%) 92 (51.1%)
       Social welfare 38 (21.1%) 32 (17.8%)

0.176

* tested with Pearson Chi-square, except the difference of age between the control group and the

intervention group were tested with the independent t-test

S.D.: standard deviation
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Patients were mainly diagnosed of DM for more than 10 years but less than 20

years, 34.4% of the control group and 41.7% of the intervention group. Most of

patients managed themselves to take medications, 69.4% of the control group and

67.2% of the intervention group. For the marital status, 76.7% and 78.3% of the

control group and the intervention group, respectively were married. About 40% of

both groups had no income while one-third of the rest had income > 10,000 baht /

month. Most of patients had education in primary level, 45.0% of the control group

and 38.9% of the intervention group. Patients of the control group paid by themselves

for care in the higher number than using the government reimbursement for care

(40.0% and 38.9%), while the reverse was found in the intervention group (31.2% and

51.1%). The difference of frequency distribution in all parameters between two groups

were not statistically significant (P>0.05, tested with Pearson Chi-square).

Baseline data

Risk factors

About half of the patients of both groups had family history of DM (Table 5).

About 50% of the control group and 40% of the intervention group had stress

sometimes while about 20% of the control group and 35% of the intervention group

had no stress (P<0.05). No alcohol intake and smoking were mostly reported in both

group (81.7% vs 86.1% of the control and the intervention group, respectively for

alcohol intake, and 93.9% vs 95.6% of the control group and the intervention group,

respectively for smoking). More than 50% of both groups had exercise sometimes and

about 10% of both groups exercise everyday. About 60% of both groups accepted that

they ate fat food sometimes and used vegetable oils for cooking. The difference of

frequency distribution in all parameters, except stress, between the two groups were

not statistically significant (P>0.05, tested with Pearson Chi-square).
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Table 5. Risk factors

Variable Control (n=180) Intervention (n=180) P-value*
Family History

       No 87 (48.3%) 88 (48.9%)

       Family history 93 (51.7%) 92 (51.1%)

0.246

Stress

       No 37 (20.6%) 64 (35.6%)

       Sometimes 95 (52.8%) 71 (39.4%)

       Often 48 (26.7%) 45 (25.0%)

0.008*

Alcohol

       No 147 (81.7%) 155 (86.1%)

       Sometimes 24 (13.3%) 22 (12.2%)

       Often 9 (4.1%) 3 (2.2%)

0.333

Smoking

       No 169 (93.9%) 172 (95.6%)

       < 10 cigarettes 4 (2.2%) 6 (3.3%)

       10-20 cigarettes 7 (3.9%) 2 (1.1%)

0.201

Exercise

       No 27 (15.0%) 42 (23.3%)

       Sometimes 111 (61.7%) 101 (56.1%)

       Often 22 (12.2%) 24 (13.3%)

       Everyday 20 (11.1%) 13 (7.2%)

0.151

Fat food Intake

       No 47 (26.1%) 46 (25.6%)

       Sometimes 113 (62.8%) 115 (63.9%)

       Often 20 (11.1%) 19 (10.6%)

0.973

Cooking oil

       Lard 42 (23.3%) 47 (26.2%)

       Vegetable oils 103 (57.2%) 104 (57.8%)

       Both 35 (19.5%). 29 (16.1%)

0.700

* tested with Pearson Chi-square
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Concomitant disease

Hypertension was the most popular disease found concomitant to diabetes

mellitus in both groups, 78.9% vs 80.6% of the control group and the intervention

group, respectively (Table 6). Dyslipidaemia was in the second rank with the

incidence of 56.7% in the control group and 61.7% in the intervention group. No

statistical significance was found in the incidence of concomitant disease between the

two groups. It was also found that each patient of both groups had more than one

concomitant disease (1.76 vs 1.85 diseases per patient of the control group and the

intervention group, respectively)

Table 6. Concomitant disease

Concomitant disease Control (n=180) Intervention (n=180)

   Hypertension
   Dyslipidaemia
   Heart disease
   Thyroid disease
   Renal disease
   Others

142 (78.9%)
102 (56.7%)

14 (7.8%)
18 (10.0%)
21(11.7%)
21 (10.5%)

145 (80.6%)
111 (61.7%)
19 (10.6%)
35 (19.4%)
17 (9.4%)
6 (3.4%)

   Average No. of concomitant disease / patient 1.76 1.85

Knowledge about diabetes and lifestyle of diabetic patients

Knowledge about diabetes was investigated through the answers of self-

reported questionnaires. About one-third of the patients of both groups (34.3% of the 

control group and 33.3% of the intervention group) knew what was the cause of 

diabetes mellitus. The knowledge mostly known was the level of normal fasting blood 

sugar level, 70-120 mg/dL (85.0% of the control group and 84.4% of the intervention 

group), while the knowledge about HbA1c level was known only in one-fourth of 

patients (26.1% of the control group and 24.1% of the intervention group).
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Table 7. Knowledge about diabetes and lifestyle

Variable Control (n=180) Intervention P-value*
1. What is Diabetes Mellitus?
       Incorrect / don’t know 118 (65.6%) 120 (66.7%)
       Correct 62 (34.4%) 60 (33.3%)

0.605

2. What is normal fasting blood sugar ?
       Incorrect / don’t know 27 (15.0%) 28 (15.6%)
       Correct 153 (85.0%) 152 (84.4%)

0.704

3. What is HbA1c? 0.459
       Incorrect / don’t know 133 (73.9%) 136 (75.6%)
       Correct 47 (26.1%) 44 (24.4%)
4. What is the cause of  “Tachycardia, blurr,

sweating, hunger, fainting”
0.320

       Incorrect / don’t know 88 (48.9%) 92 (51.1%)
       Correct 92 (51.1%) 88 (48.9%)
5. How should the above symptoms be

managed?
0.780

       Incorrect / don’t know 92 (51.1%) 90 (50.0%)
       Correct 88 (48.9%) 90 (50.0%)
6. Which of the followings is diabetic
      complication?

0.635

       Incorrect / don’t know 108 (60.0%) 112 (62.2%)
       Correct 72 (40.0%) 68 (37.8%)
7. How do you care for diabetic foot? 0.863
       Incorrect / don’t know 160 (88.9%) 161 (89.4%)
       Correct 20 (11.1%) 19 (10.6%)
8. What is diet control? 0.628
       Incorrect / don’t know 72 (40.0%) 66 (36.7%)
       Correct 108 (60.0%) 114 (63.3%)
9. What is benefit of diet control? 0.678
       Incorrect / don’t know 70 (38.9%) 65 (36.1%)
       Correct 110 (61.1%) 115 (63.9%)
10. How do diabetic patients exercise? 0.823
       Incorrect / don’t know 72 (38.9%) 68 (37.8%)
       Correct 108 (60.0%) 112 (62.2%)
11. How is sugar- lowering medicine taken? 0.568
       Incorrect / don’t know 136 (75.6%) 133 (73.9%)
       Correct 44 (24.4%) 47 (26.0%)
12. How is insulin kept? 0.646
       Incorrect / don’t know 125 (69.4%) 121 (67.2%)
       Correct 55 (30.6%) 59 (32.8%)

*     tested with Pearson Chi-square
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Approximately half of the patients of both groups knew about symptom of 

hypoglycemia (51.1% of the control group and 48.9% of the intervention group) and 

how to manage if the symptoms occurred (48.9% of the control group and 50.0% of 

the intervention group). Only about 40% of patients of both groups knew what was 

diabetic complication, and only one-tenth of them knew how to care about diabetic 

foot (11.1% of the control group and 10.6% of the intervention group).

Diet control was known in approximately 60% of patients of both groups and

its benefit was known in 61.1% of the control group and 63.9% of the intervention 

group. In addition, the 60% of patients of both groups known about how to exercise.

Only one-forth of patients knew that sugar-lowering medicine should be taken 

at correct time and regularity (24.4% of the control group and 26.0% of the 

intervention group). For those who used insulin, one-third of patients knew how to 

store insulin (30.6% of the control group and 32.8% of the intervention group). The 

frequency value of all variables of the two groups were tested with Pearson Chi-square 

and no statistical significance were found (Table 7).

The answers to all of these 12 questions were further evaluated as good, fair 

and poor level of knowledge. It was found that less than 20% of the control and the 

intervention group had poor knowledge, 15% of the control group and 18.3% of the 

intervention group (Table 8). However, most patients of both groups had fair level of 

knowledge, 48.9% of the control group and 45.0% of the intervention group. 

Frequency of distribution of patients with different knowledge were not significantly 

different between the groups (p>0.05).

Table 8. Level of knowledge about diabetes and lifestyle modification

Level of knowledge* Control(n=180) Intervention(n=180) P-value

Good knowledge score >8 65 (36.1%) 66 (36.7%)

Fair knowledge score 5-8 88 (48.9%) 81 (45.0%)

Poor knowledge score < 5 27 (15.0%) 33 (18.3%)

0.638

* tested with Pearson Chi-square
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Evaluation of noncompliance to medication treatment

The noncompliance to treatment was evaluated through the answers in the 

questionnaire. Some questions were confirmed by reviewing patients’ OPD cards. 

Ninety four percent of the control group and ninety percent of the intervention group, 

kept on the appointment date (Table 9). On reviewing OPD cards, the results were 

confirmed. Most of patients of both groups did not use other drug, either Thai or 

Chinese herb or other medicine, 71.7% of the control group and 74.4% of the 

intervention group.

More than 90% of both groups never took medicine over or under dose. The 

78.9% of the control group and 77.8% of the intervention group never had problem 

with the drug labels, and about 80% of both groups never stop taking medicine. 

Patients of both groups managed with the excess medicines in a similar pattern. About 

half finished the previous medicines before taking the new ones. Thirty percent of both 

groups gained experience of side effect (SE). Patients, about 70% of both groups, 

reported that if SE occurred they would stop and bring the medicine to consult with 

the doctor.

However, 45% of patients of both group forgot to take medicine 2-5 times/ 

month and mostly forgot the dose at breakfast. The problem was mainly solved by 

taking medicine immediately when recognized, 35.6% of the control group and 32.8% 

of the intervention group concerning the reason of forgetting to take medicines, 43.9% 

of the control group and 36.7% of the intervention group reported of working hard 

(too busy).

More than 60% of patients of both groups had received and read DM 

information before. Concerning the compliance aids, approximately 50% of patients of 

both groups had ever used. It was also found that special medication containers were 

mostly used, 30.6% of the control group and 37.2% of the intervention group.

Most of patients 84.4% of the control group and 90.0% of the intervention 

group, need help from pharmacist. Knowledge about diabetic drug and disease was 

needed in 38.3% of the control group and 36.7% of the intervention group.
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Table 9. Evaluation noncompliance to treatment

Variable Control (n=180) Intervention (n=180) P-value*

Appointment date

       On appointment date 169 (93.9%) 162 (90.0%)

       Before appointment 4 (2.2%) 4 (2.2%)

       After appointment 7 (3.9%) 14 (7.8%)

0.862

Take other medicines

       No conduct 128 (71.1%) 134 (74.4%)

       Thai/Chinese herbal 49 (27.2%) 41 (22.8%)

       Other medicines 3 (1.7%) 5 (2.8%)

0.510

Take more medicines

       Never 170 (94.4%) 165 (91.7%)

       Wish to improve symptom 2 (1.1 %) 6 (3.3%)

       Symptom is more severe 6 (3.3 %) 6 (3.3%)

       Others 2 (1.1%) 3 (1.7%)

0.066

Take less medicines

       Never 167 (92.8 %) 165 (91.7%)

       Awareness of side effect 4 (2.2%) 5 (2.8%)

       No need, no symptom 6 (3.3%) 6 (3.3%)

       Others 3 (1.7%) 4 (2.2%)

0.161

Problems to take medicines

       No 142 (78.9 %) 140 (77.8%)

       Can not read label 25 (13.9%) 24 (13.3%)

       Too small label 4 (2.2%) 4 (2.2%)

       Don’t know indication 3 (1.7%) 4 (2.2%)

       Forget dosage regimen 2 (1.1 %) 3 (1.7%)

       Others 4 (2.2%) 5 (2.8%)

0.299

Stop medicines

       Never 144 (80.0 %) 143 (79.4%)

       Improve symptom 12 (6.8%) 10 (5.6%)

       Finish medicine 18 (10.0 %) 19 (10.6%)

       Too expensive 4 (2.3%) 5 (2.9%)

       Forget medicine 2 (1.2%) 3 (1.7%)

0.746
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Table 9. Evaluation noncompliance to treatment (continued)

Variable Control (n=180) Intervention (n=180) P-value*

Take excess of medicines

       Pool the same medicines together 36 (20.0%) 38 (21.1%)

       Throw previous medicines 23 (12.6 %) 26 (14.4%)

       Finish the previous medicines before

       taking the new ones

102 (56.7 %) 99 (55.0%)

       Keep the previous medicines, take

       only new ones

12 (6.7%) 8 (4.5%)

       Others 7 (4.0 %) 9 (5.0%)

0.606

Side effect (SE)

       No experience 126 (70.0 %) 126 (70.0%)

       Getting SE 54 (30.0%) 54 (30.0%)

0.218

What will you do when you have SE?

       Stop medicine and bring that to

       consult with the doctor

140 (77.8  %) 126 (70.0%)

       Still use, but decrease dosage 12 (6.7 %) 20 (11.1%)

       Others 7 (3.9 %) 13 (7.2%)

       Never 3 (1.7 %) 8 (4.4%)

       Decrease the next dose 18 (10.0 %) 13 (7.2%)

0.167

How many times do you forget to take

medicines?

       Never forget 54 (30.0 %) 53 (29.4 %)

       < 2 times/month 25 (13.9%) 32 (17.8%)

       2-5 times/month 81 (45.0 %) 81 (45.0 %)

       > 5 times/month 20 (11.1%) 14 (7.8%)

0.588

Which dose do you often forget?

       Breakfast 89 (49.4%) 93 (51.7 %)

       Lunch 12 (6.7  %) 14 (7.8 %)

       Dinner 20 (11.1%) 23 (12.8  %)

       Bedtime 6 (3.4%) 7 (3.9%)

       No forget 53 (29.4%) 43 (23.9%)

0.727
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Table 9. Evaluation noncompliance to treatment (continued)

Variable Control (n=180) Intervention (n=180) P-value*

How do you do when you forget?

       Unknown 53 (29.4  %) 49 (27.2%)

       Take immediately when recognize 64 (35.6%) 59 (32.8 %)

       Take 2 times in next dose 1 (0.6%) 3 (1.7%)

       Stop forget dose 49 (27.2  %) 51 (28.3%)

       No forget to take 13 ( %) 18( %)

0.374

Why do you forget?

       Go outsides, not convenient 32 (17.8%) 38 (21.1%)

       Work hard (too busy) until forget 79 (43.9 %) 66 (36.7 %)

       No food, no take 32 (17.8 %) 33 (18.3%)

       Dislike to take 0 ( 0%) 3 (1.7  %)

       Take all, no miss 3 (1.7%) 7 (3.9%)

       Never forget to take 13 (7.2%) 15 (8.3%)

       Others 21 (11.7 %) 18 (10.0 %)

0.353

Have you ever received DM

information?

       Never receive 57 (31.7%) 61 (33.9%)

       Receive 123 (68.3 %) 119 (66.1  %)

0.653

Have you ever read DM information?

       Never read 61 (33.9%) 62 (34.4 %)

       Ever read 119 (66.1 %) 118 (65.6%)

0.912

Have you ever used any compliance

aids?

       Never used 86 (47.8  %) 83 (46.1 %)

       Ever 94 (52.2 %) 97(53.9%)

0.166

Which compliance aids have you ever?

       Special medication containers 55 (30.6 %) 67 (37.2%)

       Calendar 1 (0.6%) 2 (1.1%)

       Leaflet/help sticker 38 (21.1 %) 35 (19.4%)

       Others 28 (15.6 %) 20 (11.1%)

       No answer 58 (32.2%) 56 (31.1%)

0.557
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Table 9. Evaluation noncompliance to treatment (continued)

Variable* Control (n=180) Intervention (n=180) P-value

Need help from pharmacist?

       No need 28 (15.6%) 18 (10.0%)

       Need 152 (84.4  %) 162 (90.0  %)

0.114

What do you need?

       Knowledge Drug & Disease 69 (38.3%) 66 (36.7%)

       Suggestion for health 29 (16.1%) 27 (15.0 %)

       Compliance aids 12 (6.7%) 13 (7.2%)

       All 70 (38.9 %) 74 (41.1%)

0.976

*     tested with Pearson Chi-square

Level of compliance to treatment

From the above questions, the level of compliance to diabetes therapy was

determined and good compliance was found in 12.8% of the control group and 11.6%

of the intervention group (Table 10). Attention should offer to 87.2% and 88.4% of the

control and the intervention group who had fair to poor compliance to treatment.

Frequency of distribution of patients with different knowledge were not significantly

different among the three groups (p>0.05).

Table 10. Level of compliance to treatment

Level of compliance* Control (n=180) Intervention (n=180) P-value

Good compliance (score > 80%) 23 (12.8%) 21 (11.6%)

Fair compliance (score 60-80%) 94 (52.2%) 95 (52.8%)

Poor/ noncompliance (score < 60%) 63 (35.0%) 64 (35.6%)

0.949

*     tested with Pearson Chi-square

Symptoms of hyperglycemia and hypoglycemia

Data of hyperglycemia and hypoglycemia symptom were gathered from the 

answers in the questionnaires and confirmed by reviewing patients’ OPD cards.

Hyperglycemia occurred in 23.9% and 32.2% of patients in the control and the 

intervention group, respectively (Table 11). Polyuria mainly occurred in both group.

Hypoglycemia occurred in similar incidence, 22.8% of the control group and

31.1% of the intervention group. Dizziness was mainly reported in both groups.
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Table 11. Symptoms of hyperglycemia and hypoglycemia

Symptom Control (n=180) Intervention(n=180) P-value*
Hyperglycemia
       No symptom
       Polyuria
       Polydypsia
       Polyphagia
       Polyuria, polydypsia, polyphagia

137 (76.1%)
19 (10.5%)

8 (3.5%)
5 (2.8%)

11 (6.2%)

122 (67.8%)
23 (12.8%)
13 (7.2%)
8 (3.5%)
14(6.8%)

0.335

Hypoglycemia
       No symptom
       Dizziness
       Hunger
       Palpitation

139 (77.2%)
23 (12.8%)
11 (6.1%)
7 (3.9%)

124 (68.9%)
27 (15.0%)
15 (8.3%)
14 (7.8%)

0.195

Table 12. Diabetic complications

Diabetic complications Control (n=180) Intervention(n=180)  P-value*
 DM complications
       No DM complication
       Peripheral neuropathy
       Retinopathy
       Nephropathy
       Cardiovascular
       Cerebrovascular

111 (61.7%)
27 (15.0%)
24 (13.3%)
12 (6.7%)
4 (2.2%)
2 (1.1%)

113 (62.8%)
29 (13.3%)
19 (7.8%)

12 (12.2%)
6 (3.3%)
1 (0.6%)

0.876

 Foot Problem
       No foot problem
       Have / Numbness

146 (81.1%)
34 (18.9%)

141 (78.3%)
39 (21.7%)

0.512

 Eye Problem
       No eye problem
       Have /Cataract/ blurr

103 (57.2%)
77 (42.8%)

102 (56.4%)
78 (43.6%)

0.559

*     tested with Pearson Chi-square

Diabetic complications

Data of diabetes complications were gathered from the questionnaires and were 

found in the patients of the control and the intervention group, 38.3% and 37.2%, 

respectively (Table 12). Peripheral neuropathy was mainly reported, 15.0 % of the 

control group and 13.3% of the intervention group. Foot problem was reported by 

18.9% and 21.7% of  patients of the control and the intervention group, respectively. 

Eye problems had higher incidence, 42.8% and 43.6% of  patients of the control and 

the intervention groups, respectively.
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Intervention

Patients were intervened by the study pharmacist (180 patients). All were 

counseled verbally with the use of diabetic information booklet and /or chart to detect 

and resolve problems. However, some received diabetic information booklet (50 

patients) or special medication container (30 patients). It was found that 50 patients 

(13.9%) received pharmacy counseling and education with the use of diabetic 

information / or chart, diabetic information booklet and special medication containers 

(Table 13).

Table 13. Intervention

Variable* N = 360 P-value*

Control 180 (50.0%)

Intervention group1:

     Pharmacy counseling and education with

     the use of diabetic information booklet and / or chart

Intervention group 2:

     Pharmacy counseling and education with the use of

     diabetic information booklet and / or chart + giving

     diabetic information booklet

Intervention group 3:

     Pharmacy counseling and education with the use of

     diabetic information booklet and / or chart + giving

     special medication container

Intervention group 4:

     Pharmacy counseling and education with the use of

     diabetic information booklet and / or chart + giving

     special medication container + diabetic information

     booklet

50 (13.9%)

50 (13.9%)

30 (8.3%)

50 (13.9%)

<0.001*

All patients 360 (100.0%)

*  tested with Pearson Chi-square
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Medication data

Table 14 shows the data collected from the questionnaires which included 

number of items of medications for DM and other diseases, type of DM medications, 

group of oral DM medications, and pattern of changes in DM medications. Most of 

patients of both groups had 4-6 items of all medications and 2 item for DM medication 

The average number of non-DM medications per patient were 4.6 and 5.0 in the 

control and the intervention group, respectively while the average number of DM 

medications per patient were 1.9 in both groups. Large proportion of study patients 

used oral hypoglycaemic drug, 71.7% and 67.8% of the control and the intervention 

group, respectively. Group 1 (sulfonylurea; glibenclamide, glipizide, gliclazide) and 

group 2 (metformin) oral DM medications were mostly used in combination, 41.1 % 

and 37.8 % of the control and the intervention group, respectively. The 83.3% of the 

control group and 86.1% of the intervention group reported no changes in the use of 

DM medications before enrolled into the study.
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Table 14. Medications taken by study populations

Variable Control (n=180) Intervention (n=180) P-value*
No. of medications
(excluding DM medications)
       0–3 items
       4-6 items
       > 7 items

79 (43.9%)
87 (48.3%)
14 (7.8%)

83 (46.1%)
83 (46.1%)
14 (7.8%)

0.652

No. of medications**
       Mean + S.D. of
       Median / range

4.6 + 2.1
5 / 0-12 items

5.0 + 1.8
5 / 0-12 items

0.995**

No. of DM medications
       0 items
       1 items
       2 items
       3 items
       4 items
       5 items

6(3.3%)
49(27.2%)
85(47.2%)
39 (21.7%)
1 (0.6%)
0 (0.0%)

3 (1.7%)
52 (28.9%)
93 (51.7%)
26 (14.4%)

5 (2.8%)
1 (0.6%)

0.173

No. of DM medications**
       Mean + S.D.
       Median / range

1.9 + 0.8
1 / 0-4 items

1.9 + 0.8
1 / 0-5 items

0.57**

Type of DM medications
       Oral DM drug
       Insulin
       Both

128 (71.1%)
14 (7.8%)

38 (21.1%)

122 (67.7%)
18 (10.0%)
40 (22.3%)

0.369

Group of oral DM medications
       G1 (Sulfonylurea group)
       G2 (Biguanide group)
       G3 (α-glucosidase Inhibitor)
       G4 (Insulin sensitizer group)
       G1, 2
       G1,2,3
       G1,2,4
       G2,3

38 (21.1%)
35 (19.2%)
4 (2.2%)
2 (1.1%)

74 (41.1%)
14 (7.8%)
6 (3.3%)
7 (3.9%)

44 (24.4%)
34 (18.9%)

4 (2.2%)
4 (2.2%)

68 (37.8%)
14 (7.8%)
6 (3.3%)
6 (3.3%)

0.386

Change of DM medications
       No change in DM drug use
       Change of DM drug
       Add DM drug
       Increase/decrease dose
       Change Dose

150 (83.3%)
5 (2.8%)
2 (1.1%)
2 (1.1%)

21 (11.7%)

155 (86.1%)
3 (1.7%)
1 (0.6%)
4 (2.2%)

17 (9.4%)

0.585

*   tested with Pearson Chi-square
** tested with the independent t-test
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Clinical findings

Weight

Table 15 and Figure 2-3 present data of weight, which were gathered from the 

patient’s OPD cards for 5 visits, i.e. at visit -2, -1, 0, +1, +2). There was no statistically 

significant difference between the control and the intervention group at all visits. 

Changes of weight at visit+1 from visit 0 were 0.16 + 1.77 vs -0.49 + 1.89 in the 

control and the intervention group, respectively and changes of weight of the 

intervention group at visit+2 from visit 0 were 0.24 + 3.12 vs -0.31 + 3.84 in the 

control and the intervention group. The changes were significantly different between 

the control and the intervention group (P<0.05).

BMI

Similar results were found for BMI (Table16 and Figure 4-5). No statistically 

significant difference between the control and the intervention group was observed at 

all visits. However, changes of weight between the control and the intervention group 

at visit+1 and visit+2 from visit 0 were significantly different. Changes of BMI at 

visit+1 from visit 0 were 0.05  + 0.88 vs –0.2 + 0.93 in the control and the intervention 

group, respectively and changes of BMI visit+2 from visit 0 were -0.10  + 0.69 vs –

0.07 + 0.72 (control group vs intervention group). All changes were significantly 

different between the control and the intervention group (p<0.05).
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Table 15. Patients’ body weight (Kg) at 5 visits (visit-2, -1, 0, +1, +2)

Control group Intervention group
Variable n Mean + S.D.

(Range)
N Mean + S.D.

(Range)

P-
value**

Weight at Visit-2 172 65.11 + 12.39
(39.0-107.4)

174 63.95 + 12.52
(39.0-122.7)

0.388

Weight at Visit-1 177 64.98 + 12.43
(39.2-107.7)

179 64.17 + 12.11
(39.0-122.4)

0.535

Weight at Visit 0
(the study day)

174 64.94 + 12.55
(39.2-107.6)

177 64.10 + 12.04
(36.3-123.0)

0.346

Weight at Visit+1 173 65.11 + 12.48
(40.0-109.6)

170 63.77 + 12.60
(39.5-123.8)

0.337

Weight at Visit+2 130 65.19 + 12.89
(39.0-101.5)

128 63.83 + 12.33
(31.6-122.8.)

0.225

Changes of mean weight
at visit+1 from visit 0

170 0.16 + 1.77 169 -0.49 + 1.89 0.034*

Changes of mean weight
at visit+2 from visit 0

128 0.24 + 3.12 128 -0.31 + 3.84 0.021*

Table 16. BMI (Kg/m2) of patients (Kg) at 5 visits (visit-2, -1, 0, +1, +2)

Control group Intervention group
Variable n Mean + S.D.

(Range)
n Mean + S.D.

(Range)

P-
value**

BMI at Visit-2 172 25.89 + 5.38
(14.6-42.04)

174 25.67 + 4.92
(14.48-49.36)

0.689

BMI at Visit-1 177 26.04 + 4.96
(15.6-40.6)

179 25.58 + 5.01
(11.6-49.08)

0.388

BMI at Visit 0
(the study day)

174 25.99 + 4.97
(15.68-43.08)

177 25.67 + 4.84
(15.60-48.96)

0.535

BMI at Visit+1 173 26.05 + 4.99
(16.0-43.84)

170 25.53 + 4.93
(15.8-49.52)

0.346

BMI at Visit+2 130 26.14 + 5.02
(15.68-43.84)

128 25.64 + 4.82
(14.52-49.2)

0.337

Changes of mean BMI at
visit+1 from visit 0

170 0.05 + 0.88 169 -0.20 + 0.93 0.014*

Changes of mean BMI at
visit+2 from visit 0

173 0.10 + 0.69 170 -0.07 + 0.72 0.021*

** tested with the independent t-test
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Figure 2 Patient’s body weight (kg) followed up for 5 visits
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Figure 4 BMI (kg/m2) level followed up for 5 visits
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Figure 5 Changes of BMI (kg/m2) at visit+1, and at visit+2
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FPG

At baseline (visit 0) FPG value were 150.16 + 41.78 vs 152.36 + 39.73 in the 

control and the intervention group, respectively, and there was significant difference 

(Table 17 and Figure 6-7). In the control group, changes of FPG were 4.05 + 40.65 at 

visit+1 from visit0 and 8.42 + 49.75 at visit+2 from visit0 In contrast changes of FPG 

of the intervention group were -20.85 + 29.95 vs -8.35 + 38.43 at visit+1 and visit+2 

from visit0, There was significant difference of the changed between the control and 

the intervention group (p<0.001)

HbA1c

HbA1c value at baseline (visit0) were 8.01 + 1.51 vs 8.16 + 1.44 in the control 

and the intervention group, respectively, and the difference was not significant 

different (Table 18 and Figure 8-9). In the control group, changes of HbA1c were 0.38 

+ 0.86 and 0.81 + 0.88 at visit+1 and visit+2 from visit0, respectively. In contrast, 

changes of weight of the intervention group were -0.47 + 0.90 vs -0.28 + 1.03 at 

visit+1 and visit+2 from visit0. The difference between the control and the 

intervention group (P<0.001).
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Table 17. FPG (mg/dL) of patients of patients (Kg) at 5 visits (visit-2, -1, 0, +1, +2)

Control group Intervention group
 Variable** n Mean + S.D.

(Range)
n Mean + S.D.

(Range)

P-
value**

FPG at Visit-2 165 152.46 + 52.78
(67.0-369.0)

164 150.82 + 47.09
(79.0-350.0)

0.757

FPG at Visit-1 157 150.89 + 46.92
(71.0-346.0)

162 149.87 + 44.87
(69.0-344.0)

0.832

FPG at Visit 0
 (the study day)

163 150.16 + 41.78
(79.0-376.0)

163 152.36 + 39.73
(67.0-358.0)

0.608

FPG at Visit+1 157 153.98 + 47.95
(74.0-386.0)

158 131.52 + 35.22
(56.0-292.0)

<0.001*

FPG at Visit+2 133 159.16 + 54.90
(78.0-388.0)

126 145.20 +46.07
(78.0-310.0)

0.013*

Changes of mean FPG
at visit+1 from visit 0

157 4.05 + 40.65 158 -20.85 + 29.95 <0.001*

Changes of mean FPG
at visit+2 from visit 0

133 8.42 + 49.75 126 -8.35+ 38.43 <0.001*

Table 18. HbA1c (%)  of patients at 5 visits (visit-2, -1, 0, +1, +2)

Control group Intervention group
Variable** n Mean + S.D.

(Range)
n Mean + S.D.

(Range)

P-value

HbA1c at Visit-2 94 7.93 + 1.81
(5.7-13.5)

89 7.93 + 1.44
(5.2-13.6)

0.978

HbA1c at Visit-1 94 7.90 + 1.69
(5.6-13.3)

84 8.12 + 1.63
(5.3-13.8)

0.339

HbA1c at Visit 0
(the study day)

99 8.01 + 1.51
(5.6-13.3)

112 8.16 + 1.44
(5.5-13.5)

0.407

HbA1c at Visit+1 113 8.38 + 1.46
(5.3-14.4)

109 7.72 + 1.26
(5.7-14.0)

<0.001*

HbA1c at Visit+2 55 8.8 + 1.36
(5.5-13.3)

57 7.91 + 1.27
(5.7-14.3)

<0.001*

Changes of mean HbA1c
at visit+1 from visit 0

94 0.38 + 0.86 92 -0.47 + 0.90 <0.001*

Changes of mean HbA1c
at visit+2 from visit 0

55 0.81 + 0.88 57 -0.28 + 1.03 0.000*

** tested with the independent t-test



Saowapa Onsanit                                 Results / 72

 Figure 6 FPG (mg /dL) level followed up for 5 visits
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   Figure 7 Changes of FPG (mg /dL) at visit+1, and at visit+2
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Figure 8 HbA1c (%) level followed up for 5 visits
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Figure 9 Changes of HbA1c (%) at visit+1, and at visit+2
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Level of glycemic control
Table 19 and Figure 10 show level of glycemic control concluded from two 

glycemic levels, FPG and HbA1c. In the control group patients with good glycemic 

control was reduced from 18.9% at visit 0 to 8.3 % at visit+1 and to 2.8 % at visit+2, 

in contrast in the intervention group patients with good glycemic control was increased 

from 11.7% at visit 0 to 19.4% at visit+1 and to 13.9% at visit+2. In addition, the 

intervention resulted in the reduction of patient with poor glycemic control, 46.7% at 

visit 0 to 41.7% at visit+1, however, the number was increased to 49.4% at visit+2. As 

expected, the number of patients with poor glycemic control in the control group was 

increased from 48.9% at visit 0 to 65.0 % at visit+1 and to 75.0% at visit+2.

Table 19. Level of glycemic control

Glycemic control Control (n=180) Intervention(n=180) P-value*

Visit 0

Good control  34 (18.9%) 21 (11.7%)

Fair control 58 (32.2%) 75 (41.7%)

Poor control 88 (48.9%) 84 (46.7%)

0.069

Visit+1

Good control 15 (8.3%) 35 (19.4%)

Fair control 48 (26.7%) 70 (38.9%)

Poor control 117 (65.0%) 75 (41.7%)

<0.001*

Visit+2

Good control 5 (2.8%) 25 (13.9%)

Fair control 40 (22.2%) 66 (36.7%)

Poor control 135 (75.0%) 89 (49.4%)

<0.001*

**  tested with Pearson Chi-square
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Effect of intervention
Patients were intervened in the same way, however some got diabetic 

information booklet and /or special medication container. The changes of glycemic 

control upon different intervention were observed in different number of patients 

(Table 20 and Figure 11). At visit 0, the distribution of patients with good, fair or poor 

glycemic control were not significantly different according to different intervention.

The number of patients with good glycemic control were increased from 

12.0%, 20.0%, 6.7% and 6% at visit 0 to 20.0%, 28.0%, 10.0% and 16.0% at visit+1 

and to 8.0%, 24.0%, 10.0% and 12.0% at visit+2 in the intervention group 1 

(pharmacy counseling and education with the use of diabetic information / or chart),

group 2 (same as intervention group1 plus giving diabetic information booklet),

group 3 (same as intervention group1, plus giving special medication container) and

group 4 (same as intervention group1 plus giving diabetic information booklet and 

special medication container), respectively.

However, the number of patients with poor glycemic control were changed 

from 44.0%, 50.0%, 53.3% and 42.0% at visit 0 to 42.0%, 38.0%, 53.3% and 38.0% at 

visit+1 and to 32.0%, 36.0%, 63.3% and 42.0% at visit+2 in the intervention group 

1,2,3 and 4, respectively. These changes were statistically significantly different 

among different interventions (P<0.05).

 Pharmacy counseling and education with the use of diabetic information / or 

chart and giving both diabetic information booklet and special medication container  

(intervention group 4) showed the highest effect to the level of glycemic control 

compared to the rest. The changes of number of patients with good glycemic control 

were 10.0% in the intervention group 4, 3.3% in the intervention group 3 and 8.0% in 

the intervention group 1 and 2 (visit+1), and improved 4.0%, 3.3% and 6% in the 

intervention group 2,3.4, respectively but decreased 4.0% in the intervention group 1 

from visit 0 about 6 months (visit+2).
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Table 20. Distribution of patients with 3 levels of glycemic control at visit 0,

                   visit +1 and visit +2 according to 4 different interventions

Glycemic

control

Intervention 

1 (n = 50)

Intervention 

2 (n = 50)

Intervention 

3 (n = 30)

Intervention 

4 (n = 50)

P-value*

Visit 0

Good control

Fair control

Poor control

6 (12.0%)

22 (44.0%)

22 (44.0%)

10 (20.0%)

15 (30.0%)

25 (50.0%)

2 (6.7%)

12 (40.0%)

16 (53.3%)

3 (6.0%)

26 (52.0%)

21 (42.0%)

0.072

Visit +1

Good control

Fair control

Poor control

10 (20.0%)

19 (38.0%)

21 (42.0%)

14 (28.0%)

17 (34.0%)

19 (38.0%)

3 (10.0%)

11 (36.7%)

16 (53.3%)

8 (16.0%)

23 (46.0%)

19 (38.0%)

<0.001*

Visit +2

Good control

Fair control

Poor control

4 (8.0%)

20 (40.0%)

26 (32.0%)

12 (24.0%)

15 (30.0%)

23 (36.0%)

3 (10.0%)

8 (26.7%)

19 (63.3%)

6 (12.0%)

23 (46.0%)

21 (42.0%)

<0.001*

* test with Pearson Chi-square
Intervention 1 = Pharmacy counseling and education with the use of diabetic information and /or chart

Intervention 2 = Pharmacy counseling and education with the use of  diabetic information and /or chart

             plus giving diabetic information booklet

Intervention 3 = Pharmacy counseling and education with the use of diabetic information and /or chart

                           plus giving special medication container

Intervention 4 = Pharmacy counseling and education with the use of  diabetic information and /or chart

                           plus giving diabetic information booklet plus giving special medication container



Saowapa Onsanit                                 Results / 78

Figure 11. Distribution of patients with 3 levels of glycemic control at visit 0,

               visit +1 and visit +2 according to 4 different interventions
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CHAPTER V

DISCUSSION

The present study was performed at endocrine clinic, Por Por Roh Building, 3rd

floor, King Chulalongkorn Memorial Hospital. Three hundred and sixty patients with 

type 2 DM were randomly recruited into the study. No significant difference of 

demographic data was found between the control and the intervention group, each 

consisted of 180 patients. Family history of diabetes was commonly found in type 2 

DM, 51.7% of the control group and 51.1% of the intervention group. Most of patients 

did not drink alcohol or smoke cigarette and thus might less explain precipitation upon 

the macrovascular complications. Only 7.8% of the control group and 10.6% of the 

intervention group had heart disease in concomitant with DM. However, hypertension 

was found in 73.3% of the control group and 80.6% of the intervention group. We 

could not conclude whether DM was the cause of hypertension or not. Nevertheless, 

the important concern for these patients should be conducted in order to avoid 

precipitating and accelerating DM complications that might lead to death.

For knowledge on diabetes and lifestyle of diabetic patients, investigated with 

questions related to the nature of diabetic patients, its risk factors, procedures to 

monitor metabolic control, the complications of the disease, and  the care needed to 

control disease and its complications. About one-third of patients of both groups knew 

what was the cause of diabetes mellitus, and about half knew about symptom of 

hypoglycemia and its management. This suggested the level of patient to knowledge 

should be improved.

The knowledge on the importance regularly to take medications and at correct 

time was not different between the two groups and admitted only in one-fourth of 

patients of both groups. However, the low number of patients who realized the proper 

administration of sugar lowering medicine might be the cause of high number of 

uncontrollable DM.
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Finding of many studies (4,5,13-18) indicated that problems with 

noncompliance most frequently occurred was drug related problems (DRP). However, 

most of our patients were complied with the appointment to see doctors, and had never 

stopped DM medications, while about 70% of both groups forget to take DM 

medications at a rate from < 2 times/month to > 5 times/month. This was in 

accordance with a small percentage of patients of both groups who realized the 

importance to take medicine at correct time and regularity. The knowledge should 

therefore be counseled to patients.

The reasons of forgetting to take medication were mainly due to forgetfulness, 

being too busy, and/or hard working. These causes might be solved if patients learnt 

the importance of taking medicine at correct time and regularity. Most of the study 

patients needed to learn more about diabetic drug and disease, suggesting pharmacist 

to play roles.

The level of overall compliance to diabetes therapy was found to be in good 

level only 12.8% of the control group and 11.% of the intervention group. Attention 

should offer to 87.2% and 88.4% of the control and the intervention group who had 

fair to poor or noncompliance to treatment; p>0.05.

However, FPG was increased by 4.05 + 40.65 mg/dL in the control group 

while it was decreased by 20.85 + 29.95 mg/dL in the intervention group, p < 0.001. 

This difference should be concluded as efficiency of the intervention. This finding was 

consistent with other studies (15-18) using the same model of pharmacist management 

of diabetic patients. It should be aware that the present study was conducted in a short 

duration of 3-6 months follow-up (2 visits after study visit), and only one time of 

intervention. There might be confounding factors or bias. Longer time of follow-up for 

glycemic level should be conducted. We found that visit+2, FPG was increased by 

8.42 + 49.75 mg/dL in the control group and decreased by 8.35 + 38.43 mg/dL in the 

intervention group; p <0.001. This suggested counseling should be conducted from 

time to time.

Increased in HbA1 after intervention was found in the control group while 

decreased in the intervention group, 0.38 + 0.86 % in the control group and

-0.47 + 0.90 % in the intervention group, p < 0.001. Longer time of follow-up (6

months; visit+2), HbA1c level was increased by 0.81 + 0.88 % in the control group,
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while it was decreased by 0.28 + 1.03 % in the intervention group; p <0.001.  This

confirmed the efficiency of the intervention.

The present study demonstrated that pharmacy counseling could reduce 

problem on drugs, food and exercise significantly in the intervention group compared 

with the controls at 3 month follow up. Pharmacist intervention was shown to have 

benefit on reducing the medication noncompliance problem to treatment regarding 

forgetfulness to take medications. It was also demonstrated that an intervention to 

patients with diabetes has a significant effect on clinical outcome in FPG and HbA1c 

level both at 3 month (visit +1) and 6 months (visit +2) follow up.

Many studies (14-16, 31, 48) revealed that pharmacist counseling to patients 

showed significant improvement as the incidence of medication noncompliance 

problems and FPG level. Suwannachot (18) studied strategies for improving 

medication compliance by allocated to 3 groups;  group 1 was given counseling and 

“drug and disease” brochures, whereas group 2 received counseling and special 

medication containers and group 3 received counseling, brochures and special 

medication containers. The study revealed that pharmacist could improve medication 

noncompliance problems, patient’s knowledge, satisfaction by no different within or 

between group. The present study took all strategies from Suwannachot’s study and 

added booket and the special medication container to be given to patient’s of the 

intervention group who needed. The result revealed the intervention could improve the 

glycemic level controlled by patients. More improvement when was observed patients 

received the compliance aids such as the diabetic information book and special 

medication container.

The individual intervention could help the pharmacist detected and resolved

the noncompliance problems of the patients. However, more time was spent. We spent

about 20-30 minutes for one patients and therefore one pharmacist could counsel only

4-6 patients / clinic time day (only the morning time). Some days we gathered 2-3

patients and conducted group  education followed by individual intervention. By this

way, after that help more patients, about 5-10 patients / day.

The data from the questionnaire and the patient interview revealed that patients

appreciated the service of pharmacist. Most of the patients (87.2%) needed help from

pharmacist in the education and counseling about diabetic drug and disease, the
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suggestion for healthcare and the advice on compliance aids such as special

medication container, leaflet and calendar to remind medicine intake. Diabetic patients

told that if they could practice as the pharmacist’s recommendation, they would

maintain the blood glucose level near euglycemia and prevent or decrease the

progression of diabetic complications. They also told that the pharmacist clearly and

politely educated and payed attention in listening to the patient’s complaint. The

service time for each patient at each visit was appropriate.

The role of a pharmacist’s counseling has also been indicated to be a guideline

for other hospital to implement role of pharmacist in managing the noncompliance

problems. It was concluded that diabetic patients were at risk of noncompliance to

treatment and the incidence would be reduced if patients were intervened by

pharmacist. The study, therefore, suggested that the pharmaceutical care activities on

the total care of the patients should be established in all chronic disease on a regular

basis.

Advantage of this study          

This study can monitor the HbA1c level at baseline and in the last visit 

whereas this parameter will reflect the compliance of patients to DM therapy during 

the past 3 months and one year before and after study period.

1.. The diabetic group counseling conducted in the study period advantage to

endocrine clinic as there were approximately 200-300 patients/day in each clinical 

visit. When some patients, who had specific and a lot of problems from medication or 

dietary, they were then counseled individually with pharmacist instead of spend a lot 

of time with doctor.

2. The method of intervention could be applied to condition that appropriate 

for individual patient and limited time.

3. The counseling together with providing compliance aids for individual 

patient gained appreciation from patients much more than the only giving special 

medication containers

Limitation of this study

1. There was only 1 pharmacist at each clinic visit so that not all patients were

counseled.
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2.  Pharmacist spent 20-30 minutes to counseling each patient and could not

give all details of dietary, exercise and foot care.

3. Due to short period of study, it was hardly demonstrated the progression of 

diabetic complication and the difference of blood glucose level from the 

pharmaceutical care activity. However, longer time of follow-up for glycemic level 

was performed for one year before and after the study visit.

Recommendation

1. Educating and counseling patient in the first time is not enough to ensure

that the patient will take medication correctly and regularly. Pharmacist should 

intensively monitor individual patient’s drug utilization more than one time and it 

might take at least 2 times for some patients to resolve all detected problems. 

Continuation of intensively monitoring patient’s drug utilization will also evaluate the 

consistency of adherence of patients to DM therapy.

2. Knowledge must be intensively provided to all diabetic patients in order to

improve their compliance and ability to remain healthy.

3. On the basis of these results, diabetic patients should receive care from

patient care team. The health care system should consider an integrated services and 

education to improve patient outcome.

4. Pharmacy department should set up a pharmacist or a team of pharmacist to

take responsibility to counsel diabetic patients continuously to help promotion of 

patient compliance. Alternatively, counseling to diabetic patients may be incorporated 

into the counseling activity already offered at Pharmacy department.

5. Symptoms, management, self-monitoring of blood sugar, screening for

complications, and proper use of drug should be included in the knowledge provided.

The pharmacist’s role in minimizing noncompliance does not end when the 

prescription is dispensed. The pharmacist is an excellent position to detect 

noncompliance pertaining to drugs used in the management of chronic conditions, 

such as hypertension and diabetes, by being alert to situations in which the frequency 

of requested refills is not consistent with the directions for use (59).
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CHAPTER VI 

CONCLUSION 

 This study was conducted to determine the noncompliance to therapy of type 2 

diabetic patients and the effects of pharmacist intervention to help patients control their 

blood sugar. Noncompliance problems, FPG and HbA1c were parameters used in the 

study. There were 360 outpatients who were interviewed and counseled. The results 

were concluded as followed:- 

1.   Patients were mostly women (65.8%), older than 60 years (53.6%) with an  

average age of  61 years (range 40-87 years). Patients mostly had history of DM for 

more than 5 years (76.6 %), family history (51.4%), taking care of themselves (68.3%), and 

used government right to care (45.0%).  
2. Most of patients had about 3-4 concomitant diseases per patient. The top  

three concomitant diseases were hypertension (25.7%), dyslipidaemia (23.3%) and 

thyroid disease (17.7%). About 23% of patients had no other concomitant disease.  

3. Regarding the knowledge, more than one- third of patients (36%) were in  

the good level. 

4. Noncompliance to medication treatment was mostly seen but no significant  

difference between the two groups.  
5. Forget to take medicines was the main evidence of noncompliance and  

most of them forgot about 2-5 times per month (50.6%), mostly at breakfast (45%).  
6. Most of patients (87.2%) needed to receive knowledge about diabetic drug  

and disease, suggestion for healthcare and advice compliance aids.  
7. Before the intervention (visit -2 and visit –1), the FPG and HbA1c level  

were 152.46 + 52.78 mg/dL (visit-2), 150.89 + 46.92 mg/dL (visit-1) and 7.93 + 1.81% 

(visit-2), 7.90 + 1.69% (visit-1), respectively in the control group and 150.82 + 47.09 

mg/dL (visit-2), 149.87 + 44.87 mg/dL (visit-1) and 7.93 + 1.44% (visit-2), 8.12 + 

1.63% (visit-1), respectively in the intervention group; p > 0.05. 
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8. Upon intervention, FPG was increased by 4.05 + 40.65 mg/dL in the 

control group, while it was decreased by 20.85 + 29.95 mg/dL in the intervention 

group; p <0.001 (compared the changes from visit 0 to visit +1). At a later visit 

(visit+2), FPG was increased by 8.42 + 49.75 mg/dL in the control group, while it was 

decreased by 8.35 + 38.43 mg/dL in the intervention group; p <0.001 (compared the 

changes from visit 0 to visit +2) 

2. Upon intervention, HbA1c level was increased by 0.38 + 0.86 % in the  

control group while it was decreased by 0.47 + 0.90 % in the intervention group; p < 

0.001 (compared the changes from visit 0 to visit+1). At a later visit (visit+2), HbA1c 

level was increased by 0.81 + 0.88 % in the control group, while it was decreased by 

0.28 + 1.03 % in the intervention group; p <0.001 (compared the changes from visit 0

to visit +2) 

3. The overall, level of glycemic control was improved as the number of  

patients with good glycemic control in the intervention group was increased from 

11.7% (visit 0) to 19.4% (visit +1) and to 13.9% (visit +2); p<0.001, whereas the 

number of good glycemic control in the control group was decreased from 18.9%

(visit 0) to 8.3% (visit+1) and to 2.8% (visit+2); P<0.001. 

The findings of this study have demonstrated that the counseling by pharmacist 

could improve clinical outcome and improve compliance to treatment of type 2 DM 

patients, and the counseling should be conducted at every visit (visit was usually 

appointed at every 3 months). 
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APPENDIX B 

Consent form 

ใบยินยอมเขารวมการวิจัย 

 การวิจยัเร่ือง บทบาทของเภสัชกรในการจดัการปญหาความไมรวมมือของผูปวยโรค 

เบาหวานชนิดที่สอง:การศึกษาแบบสุมโดยมีกลุมควบคมุ 

 วันใหคํายนิยอม วันที…่………..เดือน………………………พ.ศ…………………. 

 กอนที่จะลงนามในใบยินยอมใหทําการวิจยันี้ ขาพเจาไดรับการอธิบายจากผูวิจยัถึง

วัตถุประสงคของการวิจยั วธีิการวิจัย อันตราย หรืออาการที่อาจเกิดขึน้จากการวิจยั หรือจากยาที่ใช 

รวมทั้งประโยชนที่จะเกิดขึน้จากการวิจยัอยางละเอียด และมีความเขาใจดแีลว 

 ผูวิจัยรับรองวาจะตอบคําถามตางๆ ที่ขาพเจาสงสัยดวยความเต็มใจโดยไมปดบังซอนเรน 

 ขาพเจามีสิทธิ์ที่จะบอกเลกิการเขารวมในโครงการวิจัยนี้เมื่อใดก็ได และเขารวม

โครงการวิจัยนี้ โดยสมัครใจ และ การบอกเลิกการเขารวมการวจิัยนี้ ไมมีผลตอการรักษาโรคที่

ขาพเจาพึงไดรับตอไป 

 ผูวิจัยรับรองวาจะเก็บขอมูลเฉพาะเกีย่วกับตัวขาพเจาเปนความลับและจะเปดเผยไดเฉพาะ

ในรูปที่เปนสรุปผลการวิจัย การเปดเผยขอมูลเกี่ยวกับตวัขาพเจาตอหนวยงานตางๆ ที่เกี่ยวของ

กระทําไดเฉพาะกรณจีําเปน ดวยเหตุผลทางวิชาการเทานัน้ 

 ผูวิจัยรับรองวาหากเกดิอันตรายใดๆ อันเนือ่งจากการวิจัยดังกลาว ขาพเจาจะไดรับการ

รักษาพยาบาลโดยไมคิดมูลคาตามมาตรฐานวิชาชีพ และจะไดรับการชดเชยรายไดที่สูญเสียไป

ระหวางการรักษาพยาบาลดงักลาว ตลอดจนเงินทดแทนความพกิารที่อาจเกิดขึ้น 
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 ผูวิจัยรับรองวาหากมีขอมูลเพิ่มเติมที่สงผลกระทบตอการวิจัย ขาพเจาจะไดรับการแจงให

ทราบโดยไมปดบัง ซอนเรน 

 ขาพเจาไดอานขอความขางตนแลว และมีความเขาใจดีทุกประการ และไดลงนามในใบ

ยินยอมนี้ดวยความเต็มใจ 

  ลงนาม………………………………………………..………….ผูยินยอม 

   (……………………………………………….…………….) 
  ลงนาม…………………..……………………………………….พยาน 
   (……………………………………………………………..) 

ลงนาม……………………………………………………………ผูทําวิจัย 
(……………………………………………………………..) 

 ขาพเจาไมสามารถอานหนังสือได แตผูวิจยัไดอานขอความในใบยินยอมนี้ใหแกขาพเจาฟง

จนเขาใจดีแลว และขาพเจาจึงลงนามหรือประทับลายนิว้หวัแมมือขวาของขาพเจาในใบยินยอมนี้

ดวยความเต็มใจ 

  ลงนาม…………………………………………………………….ผูยินยอม 
   (……………………………………………………………….) 
  ลงนาม…………………………………………………………….พยาน 

   (……………………………………………………………..) 
ลงนาม………………………………………………….………….ผูทําวิจัย 

(……………………………………………………………..) 

 ในกรณีที่ผูถูกทดลองยังไมบรรลุนิติภาวะ จะตองไดรับการยินยอมจากผูปกครองหรือผูมี

อุปการะโดยชอบดวยกฎหมาย 

ลงนาม…………………………………………………..ผูปกครอง/ผูอุปการะ 

   (…………………………………………….)โดยชอบดวยกฎหมาย 
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  ลงนาม……………………………………………….พยาน 
   (………………………………………………..) 

ลงนาม……………………………………………….ผูทําวิจัย 

(………………………………………………..) 
 

 ในกรณีที่ผูถูกทดลองไมสามารถตัดสินใจเองได (เชนกรณีผูถูกทดลองเปนโรคจิต/หรืออยู

ในภาวะหมดสติ) ใหผูแทนโดยชอบดวยกฎหมาย หรือผูปกครอง หรือญาติที่ใกลชิดที่สุดเปนผูลง

นามยินยอม 

  ลงนาม……………………………………………….ผูแทน / ผูปกครอง / ญาติ 
  (……………………………………………………………….) 
  ลงนาม……………………………………………….พยาน 

  (……………………………………………………………..) 
ลงนาม……………………………………………….ผูทําวิจัย 
(……………………………………………………………..) 
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APPENDIX C 

แบบสอบถามขอมูลผูปวยโรคเบาหวาน 
วัตถุประสงค 
1.     ศึกษาความสม่ําเสมอในการดแูลตัวเองของผูปวยโรคเบาหวาน 
2. คนหาและแกไขสาเหตุที่มีผลทําใหผูปวยโรคเบาหวานรกัษาและควบคุมระดับน้ําตาลในเลือด

ไมได 
คําชี้แจง ขอใหผูตอบแบบสอบถามเขียนเครื่องหมายaที่ตรงกับความรูสึกและความเปนจริงของ
ผูตอบแบบสอบถามใน  1 โดยสามารถเลือกเขียนเครื่องหมายaไดมากกวา 1 คําตอบ 
แบบสอบถามมีทั้งหมด 6 หนา ขอความกรุณาโปรดตอบแบบสอบถามทั้งหมด 
สวนที่ 1 : ขอมูลพื้นฐาน 
สวนที่ 2 : ปจจัยเสี่ยงและการดําเนินของโรค 
สวนที่ 3 : ความรูและการปฏบิัติตัวของผูปวยโรคเบาหวาน 
สวนที่ 4 : การประเมินความไมรวมมือในการใชยาตามสัง่ 

สวนที่ 1 : ขอมูลพื้นฐาน     
1.   เพศ      1 ชาย 1หญิง    อาย…ุ…….ป    
      น้ําหนกั………กิโลกรัม   สวนสูง…………เซนติเมตร   
2.   คาความดนัโลหิต………………มิลลิเมตรปรอท         
3.  วันนีห้รือคร้ังกอนที่มาตรวจระดับน้ําตาลในเลือด (FBS)………… มิลลิกรัมตอเดซิลิตร ,   
     ระดับน้ําตาลฮีโมโกลบินเอวันซี (HbA1c)……….เปอรเซนต 
4.  สถานภาพ 1โสด  1คู                   1มาย         1หยา/แยกกันอยู   
5.  ผูดูแลสุขภาพและการใชยา      

1 ดูแลตวัเอง   1สามีหรือภรรยา 
  1 ลูกชาย หรือ ลูกสาว  1ญาติพี่นอง 

1 คนขางบาน   1บุคคลอื่น(โปรดระบุ)…………………….. 
6.  รายได 1 ไมมีรายได   1นอยกวา 5,000 บาท/เดือน  

 1 5,000-10,000 บาท/เดือน 1มากกวา 10,000 บาท/เดอืน 
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7.  วุฒิการศึกษา  1 ไมไดเรียนหนังสือ  1ประถมศึกษา   
  1 มัธยมศึกษา   1อนุปริญญาหรือเทียบเทา 
  1 ปริญญาตรีหรือเทียบเทา 1สูงกวาปรญิญาตรี 
8.  สิทธิการรักษา1ชําระเงิน   1เบิกตนสังกัด    

1บัตรทอง 30 บาท   1บัตรทอง 30 บาท(ไมตองชําระเงิน) 
  1ประกันสังคม  1อ่ืนๆโปรดระบุ………….…………… 
 

สวนที่ 2 : ปจจัยเสี่ยงและการดําเนินของโรค 
1.   ระยะเวลาของการเปนเบาหวาน……………ป  
      ทราบวาเปน   1 คร้ังแรก  1 นอยกวา 1 ป    1 1-5 ป            1 5-10 ป  1มากกวา10 ป 
2.   ชนิดของโรคเบาหวานทีเ่ปน 
  1 ไมทราบ 1 ชนิดที1่ 1 ชนิดที2่ 1 อ่ืนๆ………………….. 
3.   ประวัติโรคเบาหวานในครอบครัว  

1 ไมมี        1 มี บุคคลในครอบครัวที่เปน คือ……………………………….. 
4.   ความเครียด 1 ไมเครียด 1 บางครั้ง 1 เครียดบอย 1 ทุกวนั         
5.   ดื่มสุรา 1 ไมดื่ม      1 บางครั้ง 1 ดื่มบอย 1 ทุกวนั 
6.   สูบบุหร่ี 1 ไมสูบ     1 นอยกวา 10มวน110-20 มวน 1 มากกวา 20 มวน  
7.   ออกกําลังกาย1 ไมเคย     1 บางครั้ง 1 บอยครั้ง 1 ทุกวนั   
8.   รับประทานอาหารที่มีไขมัน1 ไมรับประทาน 1 บางครั้ง 1 บอยครั้ง 
9.   น้ํามันที่ใชปรุงอาหาร          1 น้ํามนัสัตว 1 น้ํามันพืช 1 อ่ืนๆ…………… 
10.  ภาวะโรคที่เปนรวม  

1ไมม ี  
1มี ไดแก    1 โรคความดันเลือดสูง  1 โรคไขมันในเลือดสูง 

         1 โรคหัวใจ   1 โรคหอบหืด 
         1 โรคตับ   1 โรคไต   
         1 อ่ืนๆ (โปรดระบุ) ………………………….. 

11.  อาการของโรคเบาหวานที่พบ 
  1ไมพบ 
  1พบ         1 ปสสาวะบอย   1 กระหายน้าํ 
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        1 น้ําหนักลด……….กก.  1 น้ําหนักเพิ่ม………กก. 
           1 อ่ืนๆ(โปรดระบ)ุ………………………….. 
12.  ทานมีอาการใดตอไปนีร้วมดวย     

1ไมม ี  
1มี ไดแก   1 ชาปลายมอื,ปลายเทา  1 มีแผลที่เทา   

            1 ตามัว, ตอกระจก  1 เปนฝบอย 
        1 บวม    1 เจ็บหนาอกดานซาย   
        1 น้ําตาลในเลือดต่ํา (วิงเวียน ใจสัน่ หนามดื ตาพรา ฯลฯ)  
        1 อ่ืน ๆ……………………………………………… 

 

สวนที่ 3 : การประเมินความรูและการปฏิบตัิตัวของผูปวยโรคเบาหวาน 
1.  โรคเบาหวาน คืออะไร 
   1 ไมทราบ 

1 โรคที่เกิดเฉพาะในคนอวน และ รักษาหาย 
1 ภาวะระดบัน้ําตาลกลูโคสในเลือดต่ํากวาปกต ิ
1 เกิดจากความผิดปกติของการหลั่งฮอรโมนอินสุลินจากตับออน 

2.  ระดับน้ําตาลในเลือดของคนปกติควรอยูในระดับใด ถาอดอาหารมาตรวจ   
  1 ไมทราบ      1  50-70   มิลลิกรัมตอเดซิลิตร  

1 70-120   มิลลิกรัมตอเดซิลิตร 1125-160 มิลลิกรัมตอเดซิลิตร  
1 160-200 มิลลิกรัมตอเดซิลิตร 1 ……….มิลลิกรัมตอเดซิลิตร 

3.   ระดับน้ําตาลฮีโมโกลบินเอวันซี (HbA1C) คืออะไร 
  1 ไมทราบ   1 น้ําตาลหลังอดอาหาร 8 ช่ัวโมง 
  1 น้ําตาลสะสมในชวง 1-3 สัปดาหกอนมาพบแพทย 
  1 ผลการควบคุมเบาหวานขณะอยูบาน ในชวงเวลา 3 เดือน 
4.   อาการใจสัน่ เหงื่อออก หวิ ตาลาย คลายจะเปนลม เกิดขึ้นจากสาเหตใุด   

 1 ไมทราบ   1 น้ําตาลในเลือดสูง 
1 น้ําตาลในเลือดต่ํา  1 สาเหตุอ่ืน……………………….. 

5.   สามารถแกไขภาวะดังกลาวโดย   
  1 ไมทราบ   1 อมลูกอม 2 เม็ด 
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1 ฉีดยาอินสุลิน  1 ดื่มน้ําเปลามากๆ 
6.   ขอใดคือภาวะแทรกซอนของโรคเบาหวาน      

1 ไมทราบ   1 โรคไต  
1 ตามัว ตอกระจก  1 ชาปลายมอื ปลายเทา  
1 อ่ืนๆ (โปรดระบุ)…………………………………………  

7.   ขอใดที่ควรปฏิบัติในการดูแลเทา 
 1 ไมทราบ  

1 หลีกเลี่ยงการใชโลชั่นทาเทาเด็ดขาด เพราะทําใหหมักหมม 
1 ถาเทาแหงใชโลชั่นทาบริเวณหลังเทาและสนเทา 

 1 อ่ืนๆ (โปรดระบุ)………………………………………… 
8.   ขอใดคือการควบคุมอาหารในผูปวยโรคเบาหวาน 

1 ไมทราบ   1 การอดอาหาร   
1 เปลี่ยนนสัิยการกินใหถูกสุขลักษณะ หลีกเลี่ยงอาหารหวาน,ไขมัน 

9.   ประโยชนของการควบคุมอาหารในผูปวยโรคเบาหวาน  
1 ไมทราบ    
1 รักษาน้ําหนักตวัและระดับน้ําตาลในเลือดใหอยูในระดับปกต ิ
1 ปองกันและชะลอการเกิดโรคแทรกซอนในระยะยาว 

10.  ผูปวยโรคเบาหวานควรออกกําลังกายอยางไร      
1 ไมทราบ    1 อยางนอยคร้ังละ 15 นาที /วัน  
1 คร้ังละ 1 ช่ัวโมง ทุกวนั 1 คร้ังละ20-30 นาที อยางนอย 3 คร้ัง/สัปดาห 

11.  ยาลดน้ําตาลในเลือดจะกินอยางไร 
  1 ไมทราบ   1 กินเมื่อมีอาการน้ําตาลในเลือดสูง 

  1 ไมจําเปนถาสามารถควบคุมอาหารและออกกําลังกายอยางสม่ําเสมอ 
1 กินตรงเวลาที่แพทยระบุ สม่ําเสมอ รวมกับ การคุมอาหาร และ ออกกําลังกาย 

12.  ยาฉีดอินซูลินควรเก็บอยางไร        
 1 ไมทราบ    1 เก็บไดในอุณหภูมิหอง  

1 เก็บในตูเย็นชองแชแข็ง     1 เก็บในตูเย็นชองธรรมดา  
1 เก็บไวที่ฝาตูเย็น     1 เก็บที่ไหนก็ได 
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สวนที่ 4 : การประเมินความไมรวมมือในการใชยาตามสัง่ 

1. วันนี้ทานมาตรวจตามวนัที่แพทยนัดหรือไม      
1 ตรงตามนดั   
1 มากอนวนันัด เนื่องจาก..............………………………………… 

 1 มาหลังวนันัด เนื่องจาก…………………………….……………. 
2. ทานมีการใชยาอื่นนอกเหนอืจากยาทีไ่ดรับหรือไม     

1 ไมใช  
1 ใชยาสมุนไพร/ยาจีน/ยาหมอ.……………………………………………….. 
1 ใชยาแผนปจจุบันที่ผูอ่ืนแนะนํามา……..…………………………………… 

  1อ่ืนๆ (โปรดระบ)ุ……………….…………………………………………… 
3. ทานเคยเพิ่มขนาดยาเองหรอืไม       

1 ไมเคย      
1 เคยเพิ่มเนือ่งจาก  1 คิดวาอาจจะชวยใหอาการดีขึ้น 

1 คิดวาอาการรุนแรงขึ้น 
     1 สาเหตุอ่ืน (โปรดระบ)ุ….……………… 

4.  ทานเคยลดขนาดยาเองหรอืไม       
1 ไมเคย      
1 เคยลด  เนื่องจาก 1 กลัวอาการขางเคียง   

         1 คิดวาไมมอีาการ, อาการดีขึ้นแลว   
1 สาเหตุอ่ืน (โปรดระบ)ุ………………… 

5. ทานเคยมีปญหาเกีย่วกับการกินยาหรือไม 
1 ไมม ี          
1 มี ไดแก      1 อานฉลากยาไมออก   

1 ตัวหนังสือเล็กเกินไป 
1 ไมเขาใจคําส่ังแพทย 
1 ไมทราบวาใชเพื่ออะไร 
1 จําวิธีกนิไมได 
1 อ่ืนๆ (โปรดระบุ)…………………… 
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6.   ทานเคยหยุดใชยาเองบางหรือไม        
 1 ไมเคย     

1 เคย เนื่องจาก      1 อาการดีขึน้   
1 ยาหมด 
1 ราคายาแพงจึงไมใชเมือ่ไมจําเปน  
1 อ่ืนๆ (โปรดระบุ)…………………… 

7.   เมื่อไดรับยาใหม ยาเกาที่เหลือทานจะทําอยางไร     
  1 ถาเหมือนกันจะรวมกนั 1 ทิ้งยาเกาไป 

 1 รับประทานยาเกาจนหมดกอนแลวเร่ิมยาใหม  
  1 เก็บยาเกาไวแลวรับประทานยาใหม 

 1 รับประทานยาเกาหมดแลวจึงมาพบแพทย 
1 อ่ืนๆ (โปรดระบุ)…………………………….……………………… 

8.   ระหวางทีท่านใชยาเคยมีอาการผิดปกติเกิดขึ้นหรือไม (คล่ืนไส อาเจียน ผ่ืนคัน ใจสั่น ฯลฯ) 
 1 ไมเคย    

1 เคย (โปรดระบ)ุ…………………………………  
9.   ทานจะทําอยางไรหากทานเกิดอาการในขอ 8 (ทั้งที่เคยและไมเคยเกิดอาการ) 

1 หยดุยาในมื้อถัดไป ( พออาการดีขึ้นจึงใชยาใหม)   
1  ลดขนาดยาในมื้อถัดไป   1 ยังคงรับกินยาตอไป  
1 หยดุกินยานํายามาปรึกษาแพทย1อ่ืนๆ (โปรดระบุ)………………… 

10.  ในหนึ่งเดอืนทานลืมกินยาบอยแคไหน………………………………คร้ัง/เดือน  
 มื้อไหนลืมบอยที่สุด  1 เชา   1 กลางวัน 1 เย็น  1กอนนอน  
11.  หากทานลืมกินยาทานจะทําอยางไร       

 1 ไมทราบ   1 รีบกินเปน 2 เทาในมื้อถัดไป 
  1 รีบกินเมื่อนึกได  1 ยังคงกนิยาตอ  
  1 เวนมื้อนัน้ไปเลย  1 อ่ืนๆ……………………………. 
12.  โดยทั่วไป เพราะอะไรทานถึงไมไดกนิยา      
  1 ออกนอกบาน ไมไดนํายาไปดวย 

1 ทํางานยุงมาก จนลืมกนิยา 
  1 ไมไดกินอาหารมื้อนั้นทําใหไมไดกนิยา 
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1 ไมอยากกนิเมื่อไมมีอาการ 
 1 ไมเคยลืมกินยา 

1 อ่ืน ๆ……………………………..….. 
13.   ทานเคยไดรับคําแนะนําในการใชยาเปนฉลากเล็กๆหรือไม    

 1 ไมเคย   1เคย 
ถาเคย ทานเคยอานหรือไม   

1 ไมเคย   1 เคย 
14.  ทานเคยใชอุปกรณชวยไมใหลืมกนิหรือ ชวยใหงายในการกนิยาหรือไม 

1 ไมเคย   1 เคย 
ถาเคย  ทานเคยใชอุปกรณชวยแบบใด 

1 กลอง / ซองภาชนะพิเศษบรรจุยา (แบงแตละมื้อใน 1 วัน) 
1 ปฏิทินหรอืตารางเตือนความจํา   
1 ฉลากชวยในการใชยา 
1 อ่ืน ๆ (โปรดระบุ)………………………………………. 

15.  ทานตองการความชวยเหลือหรือมีขอคิดเห็นหรือขอเสนอแนะตอบุคลากรทางการแพทย 
       ดังนี้ ………………………………………………………………………………….. 
       ………….……………………………………………………………………………. 

………….…………………………………………………………………………… 
………….…………………………………………………………………………….  
 

ขอแสดงความขอบคุณอยางสูงในการรวมมือตอบแบบสอบถาม 
เพื่อประโยชนในการศึกษาแนวทางในการประเมินและแกปญหาดานสขุภาพ 

นําไปสูประสทิธิผลในการรกัษาและคุณภาพชีวิตท่ีดีขึน้ของผูปวยโรคเบาหวาน 
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Diabetes Mellitus Patients Questionnaire (Translated Version) 

Objectives 
1. To study about self-care of diabetic patients 

2. Investigate and resolve uncontrolled blood sugar in diabetic patients 

Instruction  
Please writeaat your true feeling in 1 You can check more than one 1  

There are 6 pages. Please answer all questions.  

Part 1 : General Data 

Part 2 : Risk Factor and Progress of Disease 

Part 3 : Knowledge about Diabetes and Lifestyle Modification 

Part 4 : Evaluation of Noncompliance to Medication Treatment 
 
Part 1 : General Data 
1.  Gender    1 Male 1Female    Age………yrs    

     Weight………Kg    Height…………cm   

2.  Blood Pressure………………mm.Hg 

3.  Latest FBS………… mg/dl ,  HbA1c………% 

4.  Marital Status 1Single 1Married         1Widow     1Divorced / Seperated 

5.  Caregiver 1 Self management  1 Wife/husband 

  1 Son/daughter  1 Cousins / relatives 

1 Neighbor   1 Others…………………….. 

6.  Income 1 No income   1 < 5,000 baht / month  

 1 5,000-10,000 baht / month 1 >10,000 baht / month  

7.  Level of study 1 No education  1 Primary school   

  1 Secondary school  1 Diploma  

  1 Bachelor degree  1 Postgraduate degree 

8. Medical treatment right 

 1 Paid by themself  1 Re-imbursement from government 

  1 30 baht     1 30 baht (Free) 

1 Social welfare  1 Others……….…………… 
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Part 2 : Risk Factor and Progress of Disease 
1.   Duration of  diabetes…………yrs  

      Knowing 1 1st diagnosis     1 < 1 yr       1 1-5 yrs      1 5-10 yrs   1>10 yrs 

2.   Type of diabetes 1 Unknown  1 Type1    1 Type 2   1 Others…….…… 

3.   Family history  1 No history  1 Diabetes is found in my family: …………… 

4.   Being stress 1 No    1 Sometimes 1 Often  1 Everyday       

5.   Alcohol intake 1 No    1 Sometimes 1 Often   1 Everyday 

6.   Smoking  1 No 1 < 10cigarettes   110-20 cigarettes 1 >20cigarettes 

7.   Having exercise 1 No   1 Sometimes 1 Often  1 Everyday 

8.   Fat / Junk Food intake  1 No  1 Sometimes 1 Often  1 Everyday 

9.  Cooking oil  1Lard       1 Vegetable oill 1 Others………….…. 

10.Concomitant disease 

1 No   

1 Yes, I have  1 Hypertension 1 Dyslipidaemia 

    1 Heart Disease 1 Asthma 

             1 Hepatic Disease 1 Renal Disease 

    1 Others ………………………….. 

11. Symptoms of diabetes  

  1 No  

  1 Yes, I have  1 Polyuria 1 Polydipsia   1 Polyphagia 

1 Weight decrease ….. Kg   

1 Weight Increase………Kg. 

             1 Others………………………….. 

12.Concomitant symptoms     

1 No  

  1 Yes, I have  1 Numbness 1Ulcer/callus/infection  

1 Cataract 1 Wound/Infection often     

1 Edema 1 Angina Pectoris 

1 Hyperglycemia (light headedness,  

     tachycardia, fainting, blurred vision, etc.)  

1 Others……………………………..…… 
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Part 3 : Knowledge about Diabetes and Lifestyle Modification 
1. What is Diabetes Mellitus? 

1 Don’t know 

1 Disease of fat persons but is curable 

1 Lower blood glucose level than normal 

1 Caused by abnormal secretion of insulin from pancreas 

2. What is normal fasting blood sugar ? 

 1 Don’t know  1  50-70   mg/dL 

1 70-120 mg/dL  1 125-160 mg/dL 

1 160-200 mg/dL  1 ………. mg/dL 

3.  What is HbA1c? 

 1 Don’t know  

1 Sugar level after 8-hr fasting 

 1 Sugar level within 1-3 weeks before seeing doctors 

 1 Reflect the control of sugar level at home over the previous 3 months  

3. What is the cause of  “Tachycardia, sweating, hunger, blurred vision, fainting” 

 1 Don’t know  1 Hyperglycemia 

1 Hypoglycemia  1 Others ………………..……………. 

5. How should the above symptoms be managed? 

 1 Don’t know   

1 Take 2 candies or sweets 

 1 Inject insulin   

1 Drink a lot of water 

 1 Others………………………………………… 

6. Which of the followings is diabetic complication?    

 1 Don’t know  1 Renal disease  

1 Cataract   1 Numbness  

1 Others…………………………………………  

7.   How do you care for diabetic foot? 

 1 Don’t know 

1 Avoid lotion on foot, otherwise dirt is deposited 

 



Fac. of Grad. Studies, Mahidol Univ.                                         M.Sc. in Pharm. (Clinical Pharmacy)/ 

 

109

 

1 Apply lotion to foot if it is dry 

 1 Others………………………………………… 

8.   What is diet control? 

1 Don’t know   

1 Fasting   

1 Change eating habit and avoid eating sweet and fat 

1 Others………………………………………… 

9. What is benefit of diet control? 

1 Don’t know   

1 Control weight and blood sugar in normal level  

1 Prevent and delay diabetic complication 

1 Others………………………………………… 

10.  How do diabetic patients exercise?    

1 Don’t know 1 At least 15 minutes/day  

1 1 hours/day  1 20-30 minutes, at least 3 times/week 

1 Others………………………………………… 

11.  How is sugar- lowering medicine taken? 

 1 Don’t know 

 1 Take when symptoms of hyperglycemia occur 

 1 Not necessary to take if diet is controllable and exercise is regular 

1 Take medicine at correct time and regularity as well as diet control and  

     exercise 

1 Others………………………………………… 

12. How is insulin kept? 

 1 Don’t know  

1 keep at room temperature 

 1 keep in freezer  

1 keep in refrigerator 

 1 keep in any place   

1 keep at the door of refrigerator 

 1 Others………………………………………… 
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Part 4 : Evaluation of Noncompliance to Medication Treatment 
1. Today is your appointment date, isn’t it?   

1 Yes, I am on appointment date   

1 No, I come before appointment date, because.…....………………………… 

 1 No, I come after appointment date, because…..……………….……………. 

2. Do you take other medicines apart from doctor order?     

1 No  

1 Yes, I take Thai/Chinese herbal.…………………………………………….. 

1 Yes, I take other medicines………..………………..………………………. 

 1 Others………………………………………………………….…………….. 

3. Have you ever taken more medicines?       

1 Never 

1 Ever, due to 1 Wish to improve symptom  

1 Symptom is more severe 

    1Others…...………………………… 

4.  Have you ever taken less medicines?       

1 Never 

1 Ever, due to 1 Awareness of side effect 

       1 No need, no symptom  

1 Others..…………….………….…… 

5. Have you problems of taking medicines?   

1 No  

1 Yes    1 Can not read label   

1 Too small letters in label 

1 Can not understand doctor’s order 

1 Don’t know the indication 

1 Forget the dosage regimen   

1 Others………………………… 

6. Have you ever stop your medicines?       

 1 Never 

1 Ever, due to  1 Improve symptom   
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1 No medicine 

1 Drug is expensive 

1 Others………………………… 

7. When you receive medicines of the latest visit, how do you manage your previous   

medicines?   

1 Pool the same drug together  

1 Throw previous medicines away 

 1 Finish previous medicine before taking medicines of the latest visit  

 1 Keep previous medicines, take only medicines of the latest visit 

 1 Finish previous medicine before seeing doctor 

 1 Others……………………….……………………… 

8. Have you ever had side effects from taking medicines such as nausea, vomiting,  

rash, palpitation, etc.? 

1 Never 

1 Ever, I have had…………………………………………………  

9. What will you do when you have symptoms like in question No.8? 

1 Stop medicine and continue after symptom is subside 

1 Decrease dosage of the next dose 

1 Continue taking medicine   

1 Others………………………………………………..  

10. How many times that you forget to take medicines within a month?  

About……………….times/month 

      Which dose do you often forget?  

1 Breakfast   1 Lunch 1 Dinner 1Bedtime  

11. What will do you do when you forget to take medicines? 

1 Don’t know   

1 Doubling dose at the next dose   

1 Continue the usual dose  

1 Omit that dose 

1 Immediately take when recall  

1 Others……………………………………………………. 
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12.  Why do you forget to take your medicines?     

 1 Go outsides, not convenient to take medicines 

1 Too busy and forget to take medicines 

 1 Quit a meal and avoid taking medicines 

1 Refuse to take medicines if there is no symptoms 

1 Never forget to take medicines 

1 Others……………………………..…………………….. 

13.  Have you ever received diabetic information from any person?    

1 Never   1 Ever  

If ever, have you ever read?     

1 Never   1 Ever  

14.  Have you ever used any compliance aids? 

1 Never   1 Ever  

 If ever, which compliance aids have you ever used? 

1 Calendar    1 Special medicine containers 

1 Additional label  1 Others…………………………………. 

15. The help you need and your comment to health personnels  

       ………………………………………………………………………………….. 

       ………….………………………………………………………………………. 

 Thank you very much for your kindness to answer this questionnaire 

which will be beneficial in the study to evaluate and resolve the problems of 

noncompliance to treatment leading to effectiveness in the management and 

improvement of quality of life of diabetic patients. 
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