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CHAPTER I 
 

INTRODUCTION 
 

 

BACKGROUND AND PROBLEMS  
 

Diabetes mellitus is a chronic disease that occurs in people around the world, 

and the trend of the incidence rate has increased over time (Unger, 1998; Kretowski, 

2001).  For all groups worldwide, the prevalence of diabetes was estimated at 2.8% in 

2000 and 4.4% in 2030 (Wild, 2004).  Diabetes mellitus (diabetes) accounts for a 

huge burden of morbidity and mortality through micro- and macro-vascular 

complications such as kidney diseases and nerve damage (Garcia et al., 1974). The 

co-morbidities (e.g., hypertension and dyslipidemia) and diabetes-related 

complications (e.g., nephropathy, neuropathy, retinopathy, coronary artery disease, 

cardiovascular disease, and peripheral vascular disease) were associated with an 

increase in health care costs and hospitalization.  

 

In Thailand, diabetes is a common chronic disease with increasing burdens. 

Diabetes is ranked the fifth and the third of the top 10 diseases among males and 

females, respectively, based on disability-adjusted life-years in 1999. The diabetes 

prevalence had risen from 2.3% in 1991 to 4.6% in 1996 and 6.9% or 3.2 million 

individuals in 2004 (Ministry of Public Health., 2004). The prevalence of diabetes in 

Thai adults aged 35 years or older rose to 9.6% during the year 2000 and Diabetes 

frequently affects the population aged 45 years and older (Wichai Aekplakorn et al., 

2003). Furthermore, the patients who were receiving treatment but uncontrolled were 

42.8% in Bangkok, and 31.5%, 41.1% in male and female in 2009, respectively 

(Wichai Aekplakorn, 2009). The number of deaths from diabetes had risen more than 

four-fold in the past 30 years with the number of associated hospital admissions of 

diabetes had also risen from 33.3 per 100,000 population in 1985 to 91.0 in 1994 and 
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586.8 in 2006. The rates of mortality among diabetes had also risen from 28.8 in 1996 

to 71.3 per 100,000 populations in 2006 (Suwit Wibulpolprasert, 2007).  

 

The fundamental role of the diabetes multidisciplinary professional management team 

is the development of initiatives to help people with diabetes to achieve glucose level 

goals and to reduce the risk of complications. In recent years, the team structure has 

changed in many healthcare systems to reflect changes in the model of care (McGill 

and Felton, 2007) and the services for consistency with continuity of care for diabetes. 

The Chronic Care Model (CCM) was a guide to higher-quality chronic illness 

management that brought new conceptual frameworks and innovations for 

redesigning the healthcare setting. The empirical work on the CCM thus far had 

focused on the management of chronic illnesses such as diabetes, cardiovascular 

disease, hypertension (Bodenheimer, T., Wagner, E H., and Grumbach, K, 2002; 

Pearson et al., 2005, Mangione et al., 2005, Parchman et al., 2007, Nutting et al., 

2007). The model has also been explored preliminarily a template for prevention and 

for the delivery of services that address health risk behaviors    (Glasgow et al., 2001;   

Hung et al., 2007). Furthermore, the delivery of home health care service may benefit 

mostly to the elderly and disabled patients with chronic medical conditions (e.g. 

coronary heart disease, diabetes, congestive heart failure, asthma, and chronic 

obstructive pulmonary disease). Other home care providers can also identify patients 

who live alone or are confined to their home. Elderly persons who take many 

medications and those with poor cognition may benefit from pharmacist’s home 

health care within a week of being discharged from hospital (Stewart et al., 1988).  

The home health care service in Bangkok was mainly responsible by nurse team 

which were not covered the drug related problems (DRPs), the emergency problems 

due to polypharmacy. Besides, the chronic patients have been increasing so that home 

health care service cannot be delivered to all needed patients. In 2006-2007, the report 

of coverage of home health care in Bangkok Metropolitan achieved only 35% (17,350 

from 50,137 times) for 5,768,080 populations (National Health Security Office 

[NHSO], 2008). 

 

Typically, polypharmacy and multidrug regimens are required to control 

hyperglycemia and the associated metabolic risk factors of hypertension and 

http://jama.ama-assn.org/search?author1=Thomas+Bodenheimer&sortspec=date&submit=Submit
http://jama.ama-assn.org/search?author1=Edward+H.+Wagner&sortspec=date&submit=Submit
http://jama.ama-assn.org/search?author1=Kevin+Grumbach&sortspec=date&submit=Submit
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hyperlipidemia (Grant et al., 2002). The strict controls of blood glucose in Type 2 

diabetes reduces the risk and delays the onset of complications of diabetes, and brings 

improvements in overall patient quality of life. The management of diabetes is a 

complex, lifelong process requiring a great deal of effort on the part of the patients. 

The patients, rather than any health care providers, are the key to successful 

management.  

 

Polypharmacy was the natural consequence of providing evidence-based 

medical care to patients with type 2 diabetes (American Diabetes Association [ADA], 

2004) and showed a dramatically increase in the risk of experiencing an adverse drug 

event (Chrischilles Segar, T., and Wallace, R., 1992; Hanlon et al.,1996). Drug related 

problems were frequent among patients discharged from hospital that events or 

circumstances involving drug therapy that actually or potentially interfere with 

desired health outcomes. Factors that increase the risk of DRPs were polypharmacy, 

co-morbidity, aging, non-adherence and lack of coordination between different 

treating physicians. The causes for these problems were prescription errors, non-

compliance with treatment and the specific effects of drugs in patients (Hepler and 

Strand, 1990). 

 

One strategy for reducing drug related problems from polypharmacy is 

comprehensive medication therapy management (MTM) services by pharmacists. 

Pharmacist in MTM model offers as an all-encompassing model that incorporates the 

philosophy of pharmaceutical care, techniques of patient counseling, and disease 

management in an environment that facilitates the direct collaboration of patients, 

pharmacists, and other health professionals. Pharmacy services are essential to the 

delineation of a viable and sustainable practice model for pharmacists. MTM program 

leaded to a reduction in overall health care expenditures by optimizing therapeutic 

outcomes, especially in elderly patients (American Pharmacists Association and the 

National Association of Chain Drug Stores Foundation., 2008).  

 

Furthermore, the chronic care model for diabetes in Thailand was delivered 

mainly in secondary, tertiary hospital settings. The primary health care embraced a 

holistic view of health the continuity of care from hospital to home was limited.  
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Improvement of community and home-based diabetes care programs was needed to 

increase the service of home health care. Home health care for diabetes care was very 

essential due to the fact that the number of patients and drug related problems that 

have been increasing every year particularly in Thailand. The home health care 

services were not completed the system and process for diabetes services at home. 

However, the home health care services had nurses as the main for the visits that were 

lack of pharmacists in care team. The pharmacist home health care service methods 

were limited. Therefore, this study was integrated the MTM services by pharmacist 

home health care as the delivery design of care that was the element in practice level 

of chronic care model. This delivery of care could reduce drug-related problems and 

improve diabetes patients’ quality of life.  Furthermore, the expenditures of drug cost 

can decrease by medication utilization, optimize of therapeutic outcomes, and 

reduction in overall health care. The community pharmacists provide the medication 

therapy management services should be included as a part of benefit package for 

patients. 

 

RESEARCH QUESTION 
 

Could the pharmacist home care improve care of diabetes patients in term of 

clinical, humanistic, and economic outcomes (ECHO Model) in community-based in 

Bangkok Metropolis? 

 

OBJECTIVES  
General Objective 

To assess the effectiveness of pharmacist home health care for diabetic patients 

in community-based Bangkok Metropolis.  

 

Specific Objectives 

1. To assess the pharmacist home health care practice. 

2. To evaluate clinical outcomes on fasting plasma glucose level, 

hypertension outcomes.  
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3. To assess adherence rate in diabetic patients receiving pharmacist home 

health care.  

4. To detect drug related problems (DRPs). 

5. To assess the satisfaction and the quality of life as humanistic outcomes. 

6. To assess the economic outcome in term of excessive drug cost.  

 

HYPOTHSIS 
 

 The pharmacist home health care can improve care of diabetic patients in term 

of clinical, humanistic, and economic outcomes (ECHO Model) in community-based 

in Bangkok Metropolis. 

 

CONCEPTUAL FRAMEWORK 
  

Chronic Care Model (CCM) is an intervention implemented for primary care 

of chronic illness; diabetes. It consisted of 6 essential elements classified into 2 parts; 

the first part concerned health care organization, the community resources and 

policies. The other parts are practice level that includes supportively system i.e. 

decision support, clinical information systems and service system i.e. self-

management support, and delivery system design involves three components: the 

formation of primary care teams, care management, and planned chronic care visits.  

In this study, the service designs are the medication therapy management (MTM) 

service by home health care.   

 

The medication therapy management (MTM) service is a part of delivery 

system design in the CCM that used for providing safety medication and continuity of 

care. There are five cores in MTM services to improve health care which consists of 

medication therapy review, a personal medication record, a medication action plan, 

intervention, referral, documentation, and follow-up. The focus of MTM was on 

individual patient, with the intention of optimizing the patient’s drug regimen to 

achieve therapeutic goals. The outcomes is evaluate in economic outcomes, clinical 

outcomes and humanistic outcomes that known as ECHO Model.  
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   Figure 1: Conceptual Framework 
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Definition of Terms 

Adherence (compliance): is a medical term that is used to indicate a patient's correct 

following of medical advice. Most commonly it is the correctness of patient taking 

medication (drug compliance). The patients assume collaboration between the patient 

and the health care provider regarding the patient's health care and health-related 

decisions. The most effective way for a physician to improve patient compliance is 

through a positive physician-patient relationship. 

Adherence rate: are usually reported as the percentage of the prescribed doses of the 

medication actually taken by the patient over a specified period. The adherence rate 

includes data on dose taking (taking the prescribed number of pills each day) and the 

timing of doses (taking pills within a prescribed period).  

Drug Related Problems (DRPs): problems which are classified under eight 

headings: untreated indication, improper drug selection, sub-therapeutic dosage, over-

dosage, adverse drug reaction, drug interaction, invalid indication and, non-

compliance. 

Effectiveness: An evaluation of the extent to which an existing (tested) intervention 

with documented internal validity produced a change in outcome rate and health a 

behavioral impact. 

 

Home Health Care: The health service provided to patient and her or his family 

within the home environment. The service is a wide range of community-based 

services to support someone that is recuperating from an acute situation, or services 

needed by persons with on-going chronic conditions, such as diabetes, stroke, and 

cerebral palsy. The goal of home health care is to provide treatment for the illness or 

injury to patients as better health. 

 

Medication Therapy Management (MTM): A structure of provide pharmaceutical 

care that services or programs are furnished by a qualified pharmacist to an eligible 

beneficiary, individually or on behalf of a pharmacy provider, which are designated to 

ensure that medications are used appropriately by such individual, enhance the 
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individual’s understanding of the appropriate use of medications, increase the 

individual’s adherence with prescription medication regimens, reduce the risk of 

potential adverse events associated with medications, and reduce the need for other 

costly medical services through better management of medication therapy. 

 

Polypharmacy: is the use of multiple medications by a patient, especially when too 

many forms of medication are used by a patient, when more drugs are prescribed than 

is clinically warranted, or even when all prescribed medications are clinically 

indicated but there are too many pills to take (pill burden). The most common results 

of polypharmacy are increased adverse drug reactions, drug-drug interactions and 

higher costs. Polypharmacy is most common in people with multiple medical 

conditions.  

 

THE STUDY APPROACH 
  

The study approach consists of three phases, the first phase was the 

preparatory phase; during which tools were developed, and pharmacists were trained. 

The health professionals (nurses) were coordinated. Conventions and tools and for 

guideline for each element of Medication Therapy Management (MTM) were 

developed. Guidelines were seen as standard operatively procedure for community 

pharmacists and used to facilitate communication in providing patient education on 

diseases, medication, and nutrition. Community pharmacists providing home health 

care were prepared and standardized through training program, including the basic 

knowledge on diabetic therapy, updated medication therapy for diabetes, MTM 

concepts and service, instrument and documentation, and have health care procedures. 

The coordination with nurse home health care team and voluntary health villages were 

invited so patients were identified and the communities. 

The second phase was service provision. The community pharmacist home 

health care team visited patient homes to provide MTM services. Each patient 

received continuous medication monitoring 3 times with approximately 1 to 3 months 

internal. The final phase was outcome measurement. Each patient was followed up 

http://en.wikipedia.org/wiki/Medication
http://en.wikipedia.org/wiki/Medication
http://en.wikipedia.org/wiki/Adverse_drug_reaction
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with 2 more home visits for health outcome evaluation using ECHO model; 

economic, clinical, and humanistic outcomes.  

 

EXPECTED BENEFIT AND APPLICATION 

 
1. The pharmacist home health care service should be able to help diabetes 

patients to improve health outcome.  

2. The continuity of care by pharmacist might increase the medication adherence.  

3. The medication therapy management service by pharmacists can optimize the 

drug safety and drug related problems management. 

4. The chronic care model (CCM) and medication therapy management (MTM) 

can apply and provide to improving primary care for patients with diabetes.  

 

 

 

 

 



 

CHAPTER II 
 

LITERATURE REVIEW 

 

The chapter reviewed issue the related the main topics in order to the design 

the appropriated roles of pharmacist for this study.  

I. Chronic Care Model for Diabetes Care 

II. Drug Related Problems (DRPs)  

III. Medication Therapy Management Model (MTM Model)  

IV. Home Health Care  

I. Chronic Care Model for Diabetes Care 

 I.1 Chronic Care Model 
The Chronic Care Model according to Wagner, known for in successful 

chronic-illness care improvement, derived from the early 1990s work by the Group 

Health Cooperative of Puget Sound MacColl Institute for Healthcare Innovation. The 

Chronic Care Model [CCM], 1998) has been applied to a variety of chronic illnesses, 

health care settings, and target populations. It has been adopted increasingly widely as 

a tool for transforming health care systems, not only nationally but also 

internationally, through collaboration with the World Health Organization [WHO]. 

 

The Chronic model care (Figure2) (Wagner, Davis, Schaefer, Von Korff, and 

Austin, 1999) had taken place within 3 overlapping galaxies: (1) the entire 

community, with its myriad resources and numerous public and private policies; (2) 

the health care system, including its payment structures; and (3) the provider 

organization, whether an integrated delivery system, a small clinic, or a loose network 

of physician practices. The heart of the CCM was predicated upon the creation of the 

fundamental care unit: a prepared, proactive practice team delivering care to an 
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informed, active patient. This prepared, proactive practice team uses evidence-based 

clinical information, was prepared with patient-specific data before each visit, and 

each team member was empowered by having designated roles to contribute to the 

patient experience and optimized outcome. The informed, activated patient (included 

family and/or caregiver) understood their conditions, was confident of his self-

management skills, and knows what to expect from health care system.  

 

Figure 2: The Chronic Care Model.  

Adapted with permission of Effective Clinical Practice 

 
Resource: MacColl Institute for healthcare Innovation 

 

The chronic care model (CCM) is a comprehensive framework featuring six 

elements for quality improvement (Bodenheimer & Grumbach, 2007). 

 

1.1. Health care organization/organization of healthcare. 

This element provides the structural foundation (philosophically and literally) on 

which the remaining 4 components of the CCM relies on (Figure 2). Understanding 

the mission, goals, and values of the provider organization and its relationship with 

purchasers, insurers, and health care providers is the key to successful CCM 

implementation (O'Connor, Sperl-Hillen, Pronk, and Murray, 2001). 

 

 

Improve Outcome 

Informed, activated patient Prepared,              
Proactive practice team 

 Community                         
Resources and Policies Health System 

Health care organization 
 
 Self-management support Delivery system Decision support Clinical informations 

Production interaction 

Patient Centered Coordinate 
Timely and efficient Evidence based and safety 
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1.2. Community resources and policies. 

Communities provide individuals with diabetes, their caregivers, friends, and 

employers with a variety of ancillary services that provide support for diabetes self-

management. Policies define relationships within a community between various 

agencies (e.g. networks, how services are accessed and provided, etc). Policies are 

also important for reimbursement and sustainability. 

 

1.3. Decision support.                                                                        

Decision support uses specialist expertise to establish evidence-based clinical practice 

guidelines, standards, and protocols. Use of these evidence based tools can be 

facilitated through provider education and support programs. 

 

1.4. Self-management support.  

This element engages the patient in the active self-management of his or her illness. 

When informed patients take an active role in managing their disease and providers 

are prepared, proactive, and supported with time and resources, their interaction is 

likely to be productive. The goal is to customize care to engage the patient in setting 

goals that change their behavior to self-manage their diabetes goal.  

 

1.5. Clinical information systems.  

These systems are necessary for collecting and housing timely, useful data about 

individual patients and populations of patients, using tools such as patient registries 

and care reminders. The information system allows quality measures to be assessed 

and care evaluated, providing ongoing feedback to the provider and patient. 

 

1.6. Delivery system design.  

This element defines team roles and delegates tasks. Planned management ensures 

continuity of care and regular follow-up through redesigning how care is delivered. 

Chronic care model is also a useful construct for improving clinical preventive 

services, including both screening and counseling for health behavior change. Chronic 

care model 4 components such as self-management support, delivery system design, 

decision support and clinical information system. The self-management support 
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involves collaboratively helping patients and their families acquire the skills and 

confidence to manage their chronic illness; proving the management tools (e.g., blood 

pressure monitor and referrals to community resources.  

 

Delivery system design involves three components: the formation of primary 

care teams, case management and planned chronic care visit. The essential element of 

delivery system redesign is planned care, that multidisciplinary teams are needed to 

conduct planned care. The evidence-based clinical practice guideline provides 

standards for optimal decision support for chronic care. The CCM strives to foster 

more productive interactions between prepared, proactive practice teams and well-

informed, motivated patients (MacColl Institute for healthcare Innovation., 2009).  

I.2   Diabetes mellitus 

Diabetes mellitus (diabetes) is a syndrome of disordered metabolism, usually 

due to a combination of hereditary and environmental causes, resulting in abnormal 
high blood sugar levels (hyperglycemia). Diabetes mellitus type 2 or type 2 diabetes 

(formerly called non-insulin-dependent diabetes mellitus (NIDDM), or adult-onset 

diabetes) is a metabolic disorder that is characterized by high blood glucose in the 

context of insulin resistance and relative insulin deficiency. This leads to substantially 

increased morbidity and mortality in both type 1 and type 2 patients, but the two have 

quite different origins and treatments despite the similarity in complications. 

Diabetes-related complications were classified as microvascular complication 

included nervous system damage (neuropathy), renal system damage (nephropathy) 

and eye damage (retinopathy), or macrovascular complication included cardiovascular 

disease, stroke and peripheral vascular disease (American Diabetes Association, 2006; 

UK Prospective Diabetes Study Group., 1998). There were several risk factors that 

increase the risk for dying in people with diabetes.  

 

Diabetes is the seventh leading cause of death in the United States (U.S. 

Department of Health and Human Services, 1998). Mortality is primarily related to 

heart disease: adults with diabetes had about 2 to 4 times higher death rates from heart 

disease and stroke those without diabetes. Diabetes is the leading cause of new cases 

http://en.wikipedia.org/wiki/Syndrome
http://en.wikipedia.org/wiki/Metabolism
http://en.wikipedia.org/wiki/Genetic_disorder
http://en.wikipedia.org/wiki/Blood_sugar
http://en.wikipedia.org/wiki/Hyperglycemia
http://en.wikipedia.org/wiki/Insulin
http://en.wikipedia.org/wiki/Diabetes
http://en.wikipedia.org/wiki/Metabolism
http://en.wikipedia.org/wiki/Metabolic_disorder
http://en.wikipedia.org/wiki/Insulin_resistance
http://en.wikipedia.org/wiki/Morbidity
http://en.wikipedia.org/wiki/Death
http://en.wikipedia.org/wiki/Complication_(medicine)
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of blindness in adults aged 20 to 74 years, and it is also the leading cause of end-stage 

renal disease, accounting for about 40% of new cases. Neuropathy is also a major 

problem, as 60% to 70% of people with diabetes have this condition, and more than 

half of lower limb amputations occur among people with diabetes (Deshpande, 

Harris-Hayes, and Schootman, 2008).   

Globally, the International Diabetes Federation was prevalence estimated in 

2010 that 6.4% of the world populations were diabetes (International Diabetes 

Federation., 2010). A national health examination Thai survey done in 2009 revealed 

that the diabetes prevalence was 6.0% among males and 7.7 % among females aged 

15 years and above. The urban areas had higher prevalence than rural areas; the 

prevalence in Bangkok was 9.2%, 8.5% in male and 9.9% in female as the highest 

prevalence in Thai diabetes survey (Wichai Aekplakorn, 2009). Diabetes was ranked 

forth and third of the top 10 diseases among 3.2% in males (168,702 DALY) and 

6.9% in females (267,549 DALY) respectively, based on disability-adjusted life-years 

in 1999.  The rates of mortality diabetes have risen from 28.8 to 71.3 for the same 

period (Suwit Wibulpolprasert, 2007). 

 

Hospitalization for type-2 diabetes complications accounts for more than half 

of the healthcare costs (Jonsson, 2002) and three-quarters of people with diabetes die 

from cardiovascular disease (Gray and Yudkin, 1997). The development of both 

micro- and macro-vascular complications is associated with elevated blood glucose, 

with research suggesting that the risk of serious complications increases with the 

length of time blood glucose is uncontrolled (UK Prospective Diabetes Study 

[UKPDS] Group, 1995).  

In Thailand, the admission rate of diabetes had risen from 33.3 per 100,000 

population in 1985 to 91.0 in 1994 and 586.8 in 2006. The diabetes in-patient rate in 

Bangkok was 945 per 100,000 populations in 2009 (Wichai Aekplakorn, 2009). The 

hospitalization rate in 2007 was ranked third in which 480,453 (763 per 100,000 

population) and 44,508 (780 per 100,000 population) in Bangkok. (Bureau of Policy 

and Strategy, 2007). 
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Among Thai people, the prevalence of diabetes was estimated at 2.4% in 1995 

and 3.5% in 2025 (Wild, et al.,2004). Diabetes and its complications are a costly 

burden on health care systems, which continue to increase at alarming rates.  The rise 

in prevalence of diabetes leaded to an increase in prevalence of diabetic complications 

(e.g., retinopathy (23%), nephropathy (24%), amputation (1.6%), coronary disease 

(8.2%), and stroke (4.4%)) and diabetic comorbidities (e.g., hypertension (63.6%) and 

dyslipidemia (73.3%) (The Endocrine Society of Thailand Diabetes registey project 

2003: the initial analysis diabetic registry team., 2005). Diabetic-related complications 

and co-morbidities largely affect patient outcomes and health-care costs. The diabetes 

treatment and may experience poor diabetes control, resulting in complications and 

avoidable hospitalizations related to diabetes. 

 

There had few studies estimating the cost of diabetes. Based on the study 

determining the costs of patients with diabetes in seven Thai government hospitals 

located in four regions of Thailand and Bangkok, the annual average direct medical 

cost per diabetic patient was 6017 baht, which was significantly higher than those 

without diabetes (Pudsuk, 1999). In addition, the annual average total health-care cost 

per diabetic patient was 13,751 baht (i.e., direct medical and nonmedical cost 

[82.26%] and indirect cost [17.74%]) (Pornlertwadee, 2002).The average direct 

medical cost per outpatient visit was about 1,206 baht per diabetic patient 

(Jansaropos, 2003). 

 

Diabetes in association with modernization and urbanization, the prevalence is 

slightly higher in urban than in rural areas (Prasit Keesukphan, 1999; Sathit 

Vannasaeng, et al. 1986). However, diabetes care in Thailand has not been complied 

with the guideline particularly in district hospitals due to limited resource. More than 

50% of diabetic patients do not achieve target goal. 

 

The effective of diabetes care for patients were delivery service of care in 

home health care setting by was required an individualized age- and condition-

appropriate plan for glucose monitoring; medication administration, including 

medication schedule, meal composition, and patterning; integration and coordination 
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of diabetes management plan and coordination and collaboration with any other 

health care providers involved (nursing home health care team and physicians). 

 

I.3 Literature review in Chronic Care Model for diabetes 
 

A study by Roberto found that collaboration in chronic care model helped reducing 

cardiovascular. The patients were improved blood pressure, lipid levels, and HbA1c 

levels during the observation period. The study showed that a collaboration was 

designed to help organizations implement the chronic care model for diabetes was 

associated with improved risk for cardiovascular disease predicted by the United 

Kingdom Prospective Diabetes Study risk score  (Vargas et al., 2007).  

   

The study of nurse case manager used the conceptual model of chronic care 

model to foster productive interactions between informed and activated patient and a 

prepared, proactive practice team. The nurse case managers were introduced into the 

primary care setting and had continuous collaboration with their endocrinologists, 

diabetes educators, and dietitians. The primary outcomes were control to cHbA1c, 

blood pressure, LDL level to need improvement (Stuckey et al., 2009).         

 

 The University of Pittsburgh Medical Center had taken steps implements the 

chronic care model into its network to improve diabetes care processes and outcomes 

in practice setting. In 2000, UPMC leadership approved mechanisms for a strategic 

stepped approach and reorganization of care. The diabetes community decided to 

embark on a system-wide diabetes quality improvement initiative and bring elements 

of the CCM into practice. The integrating a multi-faceted approach to improving 

diabetes cares, including all elements of the CCM, has been shown the best outcome 

(Linda, Piatt, and Janice, 2004) 

 

 The study of Dennis was to determine whether multidisciplinary team-based 

care guided by the chronic care model could reduce medical payments and improve 

the quality of Medical enrollees with diabetes. The results had no statistically 

significant differences in the total payments between diabetes who received team-
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based care comparing to those who did not. In clinical results were patients with 

HbA1c>9 at baseline experienced an average reduction of 0.75mg/dl per year, and 

patients with systolic blood pressure > 140 mmHg at baseline had an average 

reduction of 2.2 mmHg per year (Dennis, 2008).      

 

 The diabetes disease management programs (DMPs) in Germany, as had 

currently been established establish in primary care that had impacted provided care 

significantly. Patients with type 2 diabetes enrolled in this program were more likely 

to receive patient-centered, structured, and collaborative care according to the chronic 

care model. The DMPs had changed patients’ manners in the way that they could take 

better care of themselves and it was a larger extent reflects the core elements of the 

chronic care model (Szecsenyi et al., 2008). 

  

 According to the randomized controlled trial, Rich et al demonstrated that 

nurse-direct program of patient education with post-hospital telephone and home visit 

follow-up (self-management support and delivery system redesign) was associated 

with a 56% reduction in hospital readmission for congestive heart failure (CHF) and 

significant improvement in quality of life scores compared with controls (Rich et al., 

1995). 
 

II. Drug Related Problems (DRPs)   
 

Although pharmacotherapy was beneficial in the elderly, it resulted in drug-

related problems (DRPs) and a drug- related morbidity had manifest as a treatment 

failure or as a new medical problem (Hepler and Strand, 1990).  An estimated 58.9% 

(range, to 32 86%) of drug-related hospital admissions were preventable. Causes of 

preventable drug-related hospital admissions had included adverse drug reaction 

(sometimes determine to contraindicated or unnecessary drug therapy), over-dosage, 

under-dosage, lack of necessary drug therapy, patient non-adherence, inadequate 

follow up, and problem with a nonprescription drug. The number of DRPs per patient 

increased approximately linearly with the increase in number of drugs used; one unit 

increase in number of drugs yielded a 8.6% increase in the number of DRPs (Viktil, 
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2006). The studies of the prevalence of adverse drug reactions (ADRs) in both 

hospitalized and community-based patients demonstrated that the incidence of ADRs 

rose with increasing age and the number of medications taken (Runciman et al., 2003) 

 

The Dale study showed that pharmacists recommended a drug therapy change in 

about 50% of patients and contacted the prescribe more than 85% of the time. About 

50% of patients with drug therapy problem had a change in drug therapy. Prescription 

use during the post-intervention period decreased in both the study and control groups 

but was statistically significant only among the control groups.  Pharmacists provided 

the following educational services: medication use (90%), disease management 

(88%), adherence, and self-care (60%). Survey results indicated that patients highly 

valued the service (Christensen et al., 2007). 

 

Sidel (1990) conducted a randomized controlled trial of an 11-month clinical 

pharmacist intervention in 284 older adults living at home and at high risk for DRPs. 

Clinical pharmacists paid home visits and provided telephone follow-up as needed to 

patients receiving the intervention. Pharmacists developed patient-specific medication 

information packets, cleaned patients' medicine cabinets, counseled patients on good 

medication taking practices, and stressed good communication with health care 

providers (Sidel et al.,1990). 

 

In a randomized controlled trial from England, (Begley, 1997 ) evaluated an 

intervention in which a clinical pharmacist paid 5 home visits to 190 elderly persons 

over 12 months to counsel them about compliance and medication management. 

Nonetheless, this home-based pharmacy intervention was effective in reducing certain 

DRPs and improving certain related health outcomes. 

 

A randomized controlled trial from Scotland that evaluated the effect of a 

clinical pharmacist medication review of DRPs, health related quality of life 

(HRQOL), and health services utilization in 332 older adults who had more than 2 

chronic diseases and regularly took more than 4 prescribed medications. Clinical 

pharmacists conducted in-home interviews and developed a pharmaceutical care plan. 
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The pharmacists implemented all actions agreed on by the patients' physicians. At the 

3-month reassessment, significantly more DRPs were resolved in the intervention 

group (Krska et al., 2001). 

 

Goodyer conducted a randomized controlled study of a disease-specific 

intervention in which a clinical pharmacist provided intensive in-home medication 

counseling to improve compliance in 100 elderly patients with chronic stable heart 

failure. Compliance scores (as determined based on pill counts) and medication 

knowledge had improved significantly in intervention patients compared with control 

patients at 6- to 12-week follow-up, patients benefited from medication counseling by 

a clinical pharmacist (Goodyer, Miskelly, and Milligan, 1995). 

 

The pharmacists’ intervention and a randomized controlled trial involved 362 

hospitalized patients aged more than 75 years who were taking more than 4 

medications. At hospital discharge, a hospital pharmacist assessed patients' 

medication-management skilled and provided written and verbal information to 

enhance adherence. This was followed within 2 weeks of discharge by a home visit by 

a community pharmacist, who again stressed adherence and medication knowledge. A 

research assistant collected information about outcome measures at 3 and 6 months 

(Nazareth et al., 2001). 

 

Al-Rashed studied the effect of the use of medication summaries, counseling, 

and a simple medicine reminder card on compliance, medication knowledge, and 

health services utilization in 83 hospitalized elderly patients who were prescribed 

more than 4 drugs at hospital discharge. A pharmacist counseled the intervention 

group about their medications and compliance before discharge, and another 

pharmacist paid 2 home visits to patients (at -2-3 weeks and 3 months after 

discharge). Compliance was significantly better at the 2 home visits in the 

intervention group compared with the control group (P < 0.001). Thus, the use of 

inpatient pharmacist counseling linked to a medication list and outpatient reminders 

appeared to result in better compliance, as well as a reduction in unplanned physician 

visits and hospital re-admissions (Al-Rashed et al., 2002). 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Goodyer%20LI%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Miskelly%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Milligan%20P%22%5BAuthor%5D
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 Pharmacists had documented the ability to safeguard patients by using a variety 

of methods, such as by detecting and averting medication prescribing errors, dosing 

appropriately in patients with impaired renal function, and identifying and solving 

drug related problems (Lesar, Briceland, and Stein, 1997). 

 

The medication assessment of elderly patients age 65 and over using six or more 

drugs by community pharmacists played an important role in the identification, 

assessment and prevention of potentials drug related problems in the elderly. The 

potential drug related problems were avoided by the intervention of community 

pharmacists in collaboration with prescriber and the patient. The two or more 

potential drug related problems 90% occurred in patients and 3.9 potential drug 

related problems per elderly person. This study was defined groups of drug related 

problems into the three categories of potential DRPs as patient related 4.7%, 

prescriber related 55.7% and drug related 39.6% (Vinks, 2006) 

 

 A randomized controlled study by Zermansky examined the impact of a clinical 

pharmacist intervention on prescribing for elderly outpatients in the United Kingdom. 

The sample contained 1188 patients from 4 general medicine practices who were 

receiving more than 1 repeat prescription. Patients seen by the pharmacist for 

medication review had significantly more drug changes resulting in significant cost 

savings (equivalent to -$100/patient per year) (Zermansky et al., 2001). 

 

The outcomes of a structured pharmaceutical care program that provided by 

community pharmacists to elderly patients taking more than 4 medications. This study 

was performed in 7 European countries and involved 1290 intervention patients and 

1164 control patients. The intervention pharmacist received 1 day of training, as well 

as a training manual. Follow-up was at 6, 12, and 18 months. The primary outcome 

was HRQOL (measured using the SF-36), on which power calculations were based. It 

appeared that hospitalizations and the associated costs were also a priori primary 

outcomes. The contact with general practitioners was another health outcome 

measured. Process measures included knowledge, compliance, medications numbers, 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lesar%20TS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Briceland%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stein%20DS%22%5BAuthor%5D
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nonprescription drug use, and changes in therapy. The mode of assessment of the 

outcome measures was patient self-report (Bernsten et al., 2001). 

 

There was a study of identify factors that affected drug related problems in 

diabetes inpatients at Rajavithi hospital in 2002. The drug related problems found that 

was 47% adverse drug reaction, 38% too much of the correct drug, 7% need for 

additional drug therapy, 4% taken the wrong drug, 1% taken unnecessary drug 

therapy, and 80% non-compliances. The diabetes was tendency to have many drug 

related problems (Chutithana Werawathanachai, 2002).  

  

 The study of drug administration of patients and family by nursing home care 

that medical error were related to drug related problems. The patients had more than 2 

diseases and 5-6 drugs used per patient. The drug medical error had occurred in 

patient that received more than 3 drugs (Prasanathikom, 2008). 

 

 The study showed that pharmaceutical care implementation helped the cost 

savings of medication related problems from drugs at medical in wards hospital. 

Pharmacists followed and evaluated patients’ medications in order to identify, resolve, 

and prevent medication related problems (Siriprapat et al., 2007). 

 

Polypharmacy generally referred to the use of multiple medications by a patient. 

The term is used when too many forms of medication are used by a patient, 

more drugs are prescribed than clinically warranted (Fulton and Allen, 2005). The 

polypharmacy increased with higher age (Chrischilles et al., 1992) and comorbidities 

were major risk factors for experiencing drug related problems (Ruths, Straand, and 

Nygaard, 2003). 

 

The common result of polypharmacy was increased adverse drug reactions and 

higher costly by older patients (Haider et al., 2007). It also increased the possibility of 

adverse medication reactions, side effects and drug-drug interactions due to 

polypharmacy. High pill burden had also been associated with increased risk of 

http://en.wikipedia.org/wiki/Medication
http://en.wikipedia.org/wiki/Medication
http://en.wikipedia.org/wiki/Adverse_drug_reaction
http://en.wikipedia.org/wiki/Adverse_effect_(medicine)
http://en.wikipedia.org/wiki/Drug_interaction
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hospitalization, medication errors, and increased costs both for the pharmaceuticals 

involved and for the treatment of adverse events.  

 

The chronic diseases have several medical conditions requiring multiple 

pharmacological treatments. More than 75% of older patients reported using more 

than 1 prescription medication, and 21% reported using more than 5 prescription 

medications. Because polypharmacy was so common in this group, older adults had 

an increased risk of having an adverse drug event due to used of a potentially 

inappropriate medication (Kaufman et al., 2002).  

 

III. Medication Therapy Management (MTM) Model  
 

III.1 Pharmaceutical Care 
 

In 1990, Hepler and Strand defined the new way to look at the responsibilities 

of the pharmacist and pharmacy services, applying the term “pharmaceutical care” to 

new concept of pharmacists’ service (Hepler and Strand,1990). As updated definition 

describes pharmaceutical care as a patient-centered practice in which the practitioner 

assumes responsibility for a patient’s drug-related needs and was hold accountable for 

the commitment (Cipolle, Strand, and Morley, 2004). The philosophy of 

pharmaceutical care focuses on the responsibility of the pharmacist to meet all of the 

patients’ drug-related needs, be hold accountable for meeting those needs, and assist 

the patient in achieving goals through collaboration with other health professionals. 

  

 III.2Disease Management 
 

 Disease management programs were developed and widely adopted in the 

1990s, largely due to the establishment of health maintenance organizations. The 

Disease Management Association of America defined disease management as “a  

system of coordinated health care interventions and communications for populations 

with conditions in which patient self-care efforts are significant” (Disease 
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Management Associationof America., 2006). These program were inter-professional 

in nature and provided by a wide variety of health care professionals, including 

physicians, nurse, nutritionists, and pharmacists. Disease management focuses on a 

specific disease, providing patients with the tools and knowledge that need to assume 

some responsibility for their own care. Multi health professional could participate in 

the management of one patient to achieve health care goals. Disease management 

programs developed by pharmacists included anticoagulation, hypertension, 

dyslipidemia, asthma, diabetes, and others (Knapp, Okamoto, and Black, 2004); 

nevertheless, by definition did not address the patient’s entire drug regimen.   

 

III.3 Medication Therapy Management Model (MTM) 
 

In July, 2004 the eleven pharmacy organizations achieved consensus on a 

definition of medication therapy management, The American Pharmacists Association 

(APhA) and the National Association of Chain Drug Stores (NACDS) Foundation had 

developed a model framework for implementing effective MTM services in a 

community pharmacy setting. This model describes core elements of MTM services 

that provided by pharmacists across the spectrum of community pharmacy (American 

Pharmacists Association and the National Association of Chain Drug Stores 

Foundation., 2008). The medication therapy management under the Medicare 

Modernization Act of 2003 (effective January 2006) represented a valuable 

opportunity for community pharmacy pharmacists to enhance patient care and address 

the nationally recognized needed to identify and resolved medication therapy 

problems (Johnson and Bootman, 1995) 

 

The MTM model was driven by the philosophy of pharmaceutical care which was 

viewed as a comprehensive framework for all drug-focused patient care service 

components of the practice of the pharmacist. The pharmacist was the ideal health 

care professional to provide service that was designed to improve care with enhance 

communication and among patients and providers, improved collaboration among 

pharmacists, physicians and other healthcare professional; enhance communication 
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between patients and their healthcare team; and optimized medication use for 

improved patient outcomes (Wagner, 1998). 

 

The focus of MTM was on individual patient, with the intention of optimizing the 

patient’s drug regimen to best achieve appropriate therapeutic goals for that patient. 

The medication therapy management services described in this model empowers 

patients to take an active role in managing their medications. The services were 

dependent upon pharmacists working collaboratively with physicians and other 

healthcare professionals to optimize medication use in accordance with evidence-

based guidelines (Institute of Medicine., 2001). APhA and the NACDS Foundation 

believed that a unified vision of core components of MTM in community pharmacy 

could enhance the efficiency and efficacy of services for all patients, were supportive 

of improved patient outcomes and were recognized by patients, payers and providers 

for the value. Ideally, patients or caregivers will receive MTM services at the 

pharmacy where they have filled their prescriptions and from a pharmacist with whom 

they have an ongoing relationship. The pharmacist can initiate MTM services when 

complex medication therapy problems are identified through the dispensing process   

(American Pharmacists Association and the National Association of Chain Drug 

Stores Foundation., 2008). 

 

The medication therapy management model had five core elements form a 

framework for the delivery of MTM services in pharmacy practice. Every core 

element is integral to the provision of MTM; however, the sequence and delivery of 

the core elements may be modified to meet an individual patient’s needs.  

 

III.3.1 Medication Therapy Management Component 

The five core components of MTM model in pharmacist processes, described on the 

following (See figure 3): 

1. Medication therapy review (MTR) 

2. A personal medication record (MPR) 

3. A medication action plan (MAP) 

4. Intervention and referral 
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5. Documentation and follow-up. 

 

Figure 3: Diagram of a medication therapy management service model  

 (American Pharmacists Association and the National Association of Chain Drug 

Stores Foundation., 2008) 

 
 

1. Medication therapy review (MTR) 

 The pharmacist completed a medication therapy review (MTR) consultation with 

the patient or caregiver, preferable in person and face-to-face interaction established 

or enhanced the pharmacist-patient relationship. This interaction allowed the 

pharmacist the optimal ability to observe signs of and visual cues to the patients’ 

health problems, such as adverse drug reaction, drug interactions. The pharmacist’s 

observations can result in early detection of medication-related problem and thus can 

reduce emergency room visits, hospitalizations, and readmission. In comprehensive 

MTR, the patient presented all current medications to the pharmacist, including all 

prescription and nonprescription medications, herbal products, and other dietary 

supplements. The targeted MTRs were used to address new medication problems 

identified by pharmacist or for ongoing medication monitoring during follow-up 

visits. The MTR was tailored to the individual needs of the patient at each visit. The 

MTR included any of the following: 

- Assessing, on the basis of all relevant clinical information available to the 

pharmacist, the patient’s physical and overall health status, including current 

and previous disease or conditions. 
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- Assessing culture issues, patient preference, education level, language barriers, 

and other characteristics of the patient’s communication abilities that could 

adversely affect outcome 

- Interviewing the patient or caregiver to detect symptoms that could be 

attributed to adverse events caused by any of the current medications 

- Assessing, identifying, and resolving medication therapy problems related to 

the appropriateness of dose and dosing regimen of each medication, including 

consideration of indications, contraindications, potential adverse effect, and 

potential problems with concomitant medications, adherence to medication 

therapy. 

- Monitoring and evaluating the patient’s response to therapy, including safety 

and effectiveness 

- Interpreting, monitoring, and assessing patient laboratory results, when 

available 

- Providing education and training on the appropriate use of medications and 

monitoring devices, the importance of medication adherence, and 

understanding treatment goals 

- Communication appropriate information to the physician or other health care 

provider, including consultation on the selection of medications. 

 

2. Personal Medication Record (PMR) 

 PMR was intended for patients to use in medication self-management and to 

voluntarily share with health care providers to enhance continuity of care. The patient 

was instructed to show the PMR to health care providers at all appointments to help 

ensure that each practitioner was aware of the patient’s current medication regimen. 

Patients were instructed to take the PMR with them if they were being admitted to a 

hospital or other institution or if they must visit an emergency room.  

Patients were also instructed to bring the PMR to all visits to the pharmacy. 

Each time the patient received a new medication, had an instruction change, beings 

using a new nonprescription medication or dietary supplement, or had any other 

changes to the medication regimen, the PMR should be updated to ensure a complete 
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and accurate record. Ideally, the pharmacist should be an active participant in this 

process.  

  

3. Medication Action Plan (MAP) 

A care plan is the health professional’s courses of action for helping a patient 

achieve specific health goals. The care plan is an important component of the 

documentation core element outlined in this service model. In addition to the care 

plan, which is developed by the pharmacist and used in the collaborative care of the 

patient, the patient receives an individualized MAP for use in medication self 

management. Completion of the MAP is a collaborative effort between the patient and 

the pharmacist. The patient MAP includes only items that the patient can act on that 

are within the pharmacist’s scope of practice or that have been agreed to by relevant 

members of the healthcare team. The MAP should not include outstanding action 

items that still require physician or other healthcare professional review or approval. 

The patient can use the MAP as a simple guide to track his or her progress. The 

patient MAP, coupled with education, is an essential element for incorporating the 

patient-centered approach into the MTM service model. The MAP reinforces a sense 

of patient empowerment and encourages the patient’s active participation in his or her 

medication-adherence behavior and overall MTM. In addition, the pharmacist can 

serve as a resource to the patient’s physician and other health care providers, 

communicating MAP information in health care provider specific format. Patients 

were instructed to bring the MAP with them to all visits to the pharmacy. Each time a 

medication-related issue was resolved, the result and date should be recorded on the 

MAP 

 

4. Intervention and referral 

During the course of an MTM visit, medication therapy problems were identified 

that require the pharmacists to intervene on the patient’s behalf. Pharmacists intervene 

to resolve medication therapy problems as part of any pharmacy service, including 

dispensing and collaborating with physicians or other healthcare professionals to 

resolve existing or potential medication-related problems or working with the patient 

directly. The communication of appropriate information to the physician or other 
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healthcare professional, including consultation on the selection of medications, 

suggestions to address medication problems, and recommended follow-up care, is 

integral to the intervention component of the MTM service model.  

 The referrals required to additional health care providers include the following: 

- New problems discovered during MTR might necessitate referral to physician 

for evaluation and diagnosis 

- Patients required disease management education from pharmacist or other 

health care providers to help them manage chronic diseases such as diabetes. 

- Patients who required monitoring for high-risk medications, such as warfarin, 

might be referrals to physicians in hospital. 

The intent of intervention or referral was to optimize medication use, enhance 

continuity of care, and encourage patients filly utilize available health care services to 

prevent future adverse outcomes, whether clinical, humanistic, or economic. 

 

5. Documentation and follow-up. 

Documentation was an essential component of patient care. The pharmacist was 

responsible for documenting services in a manner appropriate for evaluating patient 

progression. The use of core documentation elements will help to create consistency 

in professional documentation and information sharing among members of the health 

care team.  

 Documentation of MTM services should include the following categories of 

information:  

- patient demographics, known allergies, disease or conditions, 

- A record of all medications, including prescription, nonprescription, herbal, 

and other dietary supplement products 

- Assessment of medication therapy problems and plans for resolution 

- Therapeutic monitoring performed / intervention or referral made 

- Schedule and plan for follow up appointment 

 The feedback of prescribers and other professionals involved in a patient’s care of 

through MTM documentation. At the end of a MTM visit, the pharmacist schedules a 

follow up appointment with the patient or caregiver according to individual patient 

requirements. Documentation and consistent follow up enhance continuity of care.   
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The all patients using medications would benefit from the core MTM services 

outlined was the documentation. Pharmacists could utilize one or more of the 

following factors in targeting patients who were likely to benefit most from MTM 

services in their practice. 

Patients who were received medications form more than one prescriber, more 

than chronic medications, at least one chronic disease, laboratory values outside the 

normal range, non-adherence to the medication regimen for more than 3 months, or 

patients discharged from a hospital(American Pharmacists Associatin and National 

Association of Chain Drug Stroes Foundation., 2005).    

 

The important elements of a quality medication therapy management program: 

(Academy of Managed Care Pharmacy, 2006) 

1. Patient-centered approach 

Effective management of a patient should consider such aspects of that patient’s 

environmental, social and medical status that may be factors. A patient-centered 

approach to managing and implementing MTM programs will help ensure that 

the correct medication, including dose and dosing regimen, is prescribed. It is 

inherent in such an approach that decisions will be made based on current and 

accurate medical information. 

2. Interdisciplinary, team based approach 

Services offered by MTM programs should be delivered by an interdisciplinary 

MTM team led by a qualified pharmacist or other health care professional; team 

members should have expertise in the specifics of the medications in question. 

The inclusion of different perspectives will often highlight problems that may 

be unforeseen when only the prescriber and patient are involved. Ineffective use 

of medications is a multi-factorial problem. Effective MTM programs address 

these factors as well as the root causes of suboptimal use of medications and the 

fundamental changes that will be necessary. No single health care professional 

has all of the answers to all of these problems for all patients. Therefore, MTM 

programs may involve representatives of a variety of professions so that more 

effective programs can be delivered. 
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3. Communication 

Effective communication and sharing of pertinent care information between 

those parties involved in the prescribing, dispensing, monitoring and 

educational components are vital to the successful use of medications. 

4. Population and individual patient perspective 

MTM programs are developed for target patient populations so that services can 

be individually delivered to patients. 

5. Flexibility for broad application 

Programs can be designed and implemented to address the needs of additional at 

risk patient populations.  

6. Evidence-based medicine 

The adoption and application of evidence based medicine is a growing force in 

health care. There should be recognition that best practices predicated on 

rigorously applied evidence-based medicine should be incorporated into MTM 

programs. 

7. Promotion of MTM services 

Mutual promotion of MTM by health plans and health care professionals can 

help enhance adoption. 

 

III.4 Literature Review in Medication Therapy Management Model   
 

The new opportunities arise, all pharmacists in community practice shared a 

common vision for patient-centered medication therapy management that that 

enhances pharmacists’ role in our nation’s health care system. Pharmacist were in a 

prime position to assure the success of collaborative practice efforts because of their 

accessibility to patients and physicians, access to resources needed to provide an 

advanced level of care, information  management capabilities, motivation to expand 

care, and education and training ideal for providing patient-focus MTM services 

(Benjamin, 2005). The research effort to date value of pharmacists that empowering 

patients, increasing collaboration, enhancing safety, improving outcomes, and 

reducing total costs for care over time (Cranor, Bunting, and Christensen, 2003; 

Garrett and Bluml, 2005; Wilson et al., 2005). 
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 A specific setting was not required to conduct MTM service, but this service 

was performed anywhere the pharmacist and patient could conduct medication 

evaluation in a comfortable, private area. MTM setting included community 

pharmacy practice, ambulatory clinics, institutional pharmacy practice, consulting 

practice, and other community where a private area was available for a pharmacist to 

meet with a patient (Melissa,2007). 

 

 The study by 12 pharmacy locations in Asheville that were assess clinical, 

humanistic, and economic outcomes of a community-based medication therapy 

management (MTM) program for 207 adult patients with asthma over 5 years. The 

results were that the number of patients visit in emergency department decreased from 

9.9% to 1.3%, and in hospitalizations from 4.0% to 1.9%. The average direct cost 

salving was $725 /patient/year, and indirect costs saving were estimated to be $1,230/ 

patient/year. The missing nonproductive workdays decreased from 10.8 days/year to 

2.6 days/year. The patient with asthma who received education and long term 

medication therapy management services by community pharmacists that achieved 

and maintained significant improvements and had significantly decreased overall 

asthma-related costs dispensing medication (Berry and Carole, 2006). 

 

 The longitudinal, quasi experimental, community-based study by Berry was 

done in Asheville. The 620 patients with hypertension, and/or dyslipidemia were 

participated in CV (cardiovascular or cerebrovascular) risk reduction program over a 

6 year period for educations, long term follow-up by 18 certificate-trained 

pharmacists (reimbursed by health plans) using schedule consultations, monitoring, 

and recommendations to physicians. The results were that the cardiovascular health 

improved over the course of the study as percentage of patients at blood pressure goal, 

from 40.2% to 67.4%, LDL cholesterol goal from 49.9% to 74.6%. The mean cost per 

CV event in the study period was $ 9,931, compare with $14,343 during historic 

period. CV medication use increased nearly threefold, but CV- related medical costs 

decreased by 46.5%.  The long-term care by medication therapy management services 

achieved significant clinical improvements and significant increase in the use 
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medications, and a decrease in CV events and related medical costs (Barry, Benjamin, 

and Sutherland, 2008). 

  

  In the US, the Medicare Modernization Act of 2003 required that Medicare 

Part D insurers provide medication therapy management (MTM) services to selected 

beneficiaries, with the goals of providing education, improving adherence, or 

detecting adverse drug events and medication misuse. Medication Therapy 

Management programs were approved by the Centers for Medicare and Medicaid 

Services (CMS). Pharmacy, medical and insurance organizations had provided 

guidelines and definitions for MTM programmed, distinguished them from other type 

of community pharmacy activities. This program focused on medications and multiple 

conditions, delivered independent of dispensing and involve collaboration with 

patients and providers however, the mode of deliveries (i.e. face-to-face or by 

telephone) for MTM were not consensus on recommended (Pellegrino et al., 2009). 

 

 The Pharmacy Society of Wisconsin created the WPQC network, which 

consisted of 53 pharmacists, 106 trained pharmacists and initial payer. The WPQC 

described a quality-based network of pharmacies any payers with the common goal of 

improvement medication use and safety, reducing health care costs for payers and 

patients, and increasing professional recognition and compensation for pharmacist-

provided quality services in medication therapy management services. This program 

demonstrated that collaboration among payers and pharmacists and development of an 

incentive-aligned program that quality patient (Trapskin et al., 2009). 

 

The analysis of pharmacist-provided medication therapy management services 

in community pharmacies over 7 years were reviewed from database of nearly 

100,000 MTM claim. The mean ([SD]) median) of pharmacy reimbursement was 

$8.44 ([$5.19]) $7.00) per MTM service, and the mean of estimated cost avoidance 

(ECA) was $93.78 [($1,022.23] $5.00). MTM interventions over a 7-year period 

evolved from primarily the provision of patient education involving acute medications 

toward consultation-type services for chronic medications. The services provided by 

community pharmacists had the effect on medical costs associated with avoidance of 
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physician visits, emergency room visits, and hospital admissions. The proportion of 

MTM claims in which pharmacists self-related their services as avoiding higher dollar 

medical cost event increased. The expectation of continue as pharmacist were given 

more opportunities to provide MTM services and receive reimbursement for the 

identification and resolution of increasingly complex drug related problems (Barnett 

et al., 2009). 

 

IV. Home Health Care 
 

Home care was a form of health care service provided where a patient lives. 

Patients can receive home care services whether they live in their own homes, with or 

without family members, or in an assisted living facility.  

 

IV.1 Definition of Home Health Care 
 

 The definition of home health care is various types of home care and vary 

depending on their source and use. Definitions created from a provider perspective 

tent to emphasize services and beneficial patient/ family outcomes, compared to payor 

definitions the emphasize service/ provider qualifications and limitation on services.  

 

 Home health services was that component of comprehensive health care 

whereby services were provided to individuals and families in their places of 

residence for the purpose of promoting, maintaining, or restoring health or 

minimizing effects of illness and disability. Services appropriate to the needs of the 

individual patient and family were planned, coordinated with organization for 

delivery of health care through the use of contractual arrangements, or a combination 

of administrative patterns (McNenara, 1982). 

 

 The American Nurses Association in 2008, the definition of home health were 

emphasized the multidimensional objectives of the field: Home health nursing was the 

provision of nursing care to acutely ill, chronically ill, terminally ill, and well patients 

of all ages in their residences. Home health nursing focuses on health promotion and 
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care of sick while integrating environmental, psychosocial, economic, cultural, and 

personal health factors affecting an individual’s and family’s health status (Humphrey 

and Milone, 1996) 

 

 The definition of home health provided by the Joint Commission on the 

Accreditation of healthcare Organizations (The joint Commission, 2005) briefly 

outlines expect services and recipients of care; Home health services were those 

services provided by healthcare professionals on a per-visit /or per-hour basis to 

patients who had or were at risk of an injury, an illness, or a disabling condition or 

who were terminally ill and require short-term and/ or long term interventions by 

health professional (Joint Commission on Accreditation of Healthcare Organization , 

2005). 

 

 Health Care Financing Administration represented the payor perspective in its 

1996 regulatory definition of a home health agency: definition of home health that 

emphasize service limitations had tented to shape home health policy in the last 

decade, reflecting interpretations that service utilization exceeded actual need or that 

home health cost containment was essential to achieve containment of all healthcare 

spending (Center for Medicare and Medicaid Services, 1996).Home health care was 

the provision of health care services to people of any age at home or in other non-

institutional setting (Harris, 2010). 

 

IV.2 Overview of Home Health Care 
  

Home care was proposed as a cost-effective alternative to institutional care for 

both acute and long-term care needs. Concurrently, the aging of the population in 

worldwide substantially increased the need and demand for home care services by the 

elderly. 

As home care became a more prominent service and represented increasing 

expenditures of resources, it too became the focus of cost-effectiveness scrutiny and 

cost-containment regulation. The questions were raised about the quality of care being 

provided by home care providers (Violet, 2004). 
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United Stated of America, home health care encompasses a wide range of health 

and social services were delivered at home to recovering, disabled, or chronically or 

terminally ill people in need of medical, nursing, social, or therapeutic treatment 

and/or assistance with essential of daily living. The first home health agency was 

established in the 1880s and the number grew to about 1,100 by 1953 and at the end 

of 2003 the number rose to over 7,000 agencies delivering home care services to 7.6 

million people. The 2000 National Home and Hospica care survey found that 70% of 

home health care patients were 65 years and older. Medicare was the primary source 

of funding for most home care services (52%), followed by Medicaid (20%) and 

private sources (17%) (Somnath, 2005). Data from the Health Care Financing 

Administration showed the expenditures for home health care increased from $2.4 

billion in 1980 to $32.3 billion in 1997 and was projected to exceed $60 billion by the 

year 2007 (Health Care Financing Administration, 2008). 

 

Home health care is medical care that is provided in the home of the patient. To 

qualify for Medicare coverage of home health care, a beneficiary must be home-

bound, under the care of a physician and require part-time or intermittent skilled care. 

The early 1990s witnessed unprecedented growth in Medicare expenditures for home 

health care, with expenditures increasing from $3.4 billion in 1989 to $19.2 billion in 

1996.1 During this time, the percentage of beneficiaries who used home care almost 

doubled from 5.1% to 9.5% and the number of visits per user almost tripled from 27 

to 79 (U.S. Congress, 2000). This growth was precipitated by a liberalization of the 

Medicare home care benefit. 

The pharmacists in Australia received remuneration from the Australian 

Government for conducting comprehensive Home Medicines Reviews. In Canada, 

pharmacists in certain provinces have limited prescribing rights (as in Alberta and 

British Columbia) or are remunerated by their provincial government for expanded 

services such as medications reviews in Ontario. In the United Kingdom, pharmacists 

who undertake additional training are obtaining prescribing rights. They are also 

being paid for by the government for medicine use reviews. In the United States, 

pharmaceutical care or clinical pharmacy had an evolving influence on the practice of 

pharmacy.   
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IV.3 Type of home care organizations 
 

3.1 Home health care; professional services provided in a patient’s place of 

residence on a part-time, intermittent, hourly, or shift basis. 

3.2 Hospice; An organized program of interdisciplinary services for 

terminally ill patients and their families to provide palliative medical 

care and supportive social, emotional, and spiritual services. 

3.3 Support care; Supportive services related to assistance with the 

instrumental activities of daily living provide on the part-time, 

intermittent, shift, or hourly, or shift basis. 

3.4 Personal care; personal care related to assistance with activities of daily 

living provided on part-time, intermittent, hourly, or shift basis. 

3.5 Home infusion therapy; Provision of both pharmaceuticals and skilled 

nursing services. 

3.6 Home medical equipment/durable medical equipment; companies that 

provide equipment in the home care setting. 

 

IV.4 Home Health Care Team 
 

Home care is a form of health care service provided where a patient lives. 

Patients can receive home care services whether they live in their own homes, with or 

without family members, or in an assisted living facility.  

The purpose of home care is to promote, maintain, or restore a patient's health and 

reduce the effects of disease or disability.  

 

4.1 Physicians were responsible for the treatment at the hospital and at    

home, and had to decide when the patient should be discharged from 

the hospital and cared for continuously at home.  

4.2 Nurses were the leader of team which provide and planning the home 

health care, coordinate the activities of the member of the health team, 

monitor the home health care, collect data and information, follow up 

the outcome of the home health care and report it to the responsible 
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working unit, and provide health care according to plan and teach the 

patient how to take care of patients. 

4.3 Pharmacists provided advice and support to patients, caregiver and 

staff within home care team, to ensure the proper and effective 

ordering of drugs and appliances and their clinical and cost effective 

use, their safe storage, supply and administration and proper record 

keeping.   

4.4 Therapists were responsible for rehabilitation in case of disability and 

should try to prevent that the situation of the patient gets worse. Injured 

patients who lost a hand or leg for instance should regular exercise; get 

massage, electronic stimulation and heat according to medication 

requirements. 

4.5 Social workers gave advice and consulted to patients, caregivers or the 

member of the family in connection with the social-and emotional 

issues affecting the patient. They were as coordinator by the links to 

community. 

4.6 Nutritionists composed the food controlled for a patient who is on 

rehabilitation or a patient who suffered from the chronic diseases such 

as heart disease, diabetes mellitus, or obesity. They advised for 

patients, caregivers, or health care team. 

 

 IV.5 Structure of Home Care Organizations 

 
 Home care organizations currently operate under a variety of structures: 

5.1 Not-for-profit: a voluntary agency with a charitable mission 

5.2 Proprietary: a private, profit-making agency 

5.3 Public: an agency operated by government 

5.4 Subdivision: a component of a multi-function entity, such as a hospital 

or managed care organization. 
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IV.6 Pharmacist Home Health Care   
 

American Society of Health System Pharmacists (ASHP) determined the 

pharmacist home care was the provision of specialized, complex pharmaceutical 

products and clinical assessment and monitoring to patients in their home.  

The purpose of pharmacists practicing in home care provided a specialized form 

pharmaceutical care to the patients they serve.  Home care pharmacies, whether they 

were hospital-based, long term care pharmacies, community pharmacies, independent 

organizations, or multisite organizations, should be viewed as an integral component 

of the overall health system.  

 

The pharmacist home care purposed to ensure the safe, appropriate and effective 

use of medications in the home, home care pharmacies should develop comprehensive 

services to address factors unique to home care. The providers of pharmaceutical care 

in home setting, pharmacists should be concerned with the outcomes of their services 

and not just the provision of their services. Effective management was necessary to 

ensure that quality outcomes of therapy were achieved (Hawkins, 2009). 

 

Pharmacy as a profession had fought to become an integral part the care of 

institutionalized patients, mainly by controlling all medication dispensing and 

processing orders, thereby enabling pharmacist to identify and resolve drug-related 

problems (DRPs).  

 

 IV.7 Literature Review in Home Health Care 
 

As the Solomon’s study, patients used an average of 5 prescription medications 

each. Fifty-five percent of patients were found to have poor medication compliance 

(Solomon, 1978). Ninety-five percent of patients were to be nutritional risk. 

Cardiovascular disease was the most common health problem reported. These results 

support the supposition that patients receiving home care frequently use multiple 

prescription medications and have difficulty adhering to their regimens. The advanced 

age, nutritional risk, and high incidence of cardiovascular disease and depression in 
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this population, a need for pharmaceutical care. The study performed a 12-month 

observation study on the impact of home-based pharmaceutical care. The authors 

sought to identify specific problems associated with drug therapy and evaluate the 

contributions made by pharmacist. A medication profile was developed for each 

patient; pharmacist performed an initial home visit, attended multidisciplinary case 

conferences regularly, and communicated pertinent patient information to other 

healthcare professionals. Each patient was assessed for misused of medications, 

understanding of the medication regimens, and presence of drug related problems. 

The impact of the pharmacist’s intervention on each patient’s care was assessed 

subjective by a nurse.  

 

To further define the role of the pharmacist in the care setting, Hunter and 

colleagues studied the effect of pharmaceutical care on 49 elderly patients managed 

by a home based mental health and aging service. Patients who were taking fewer 

than 3 prescription drugs were excluded from study. Enrolled patients received a 

single home visit by an ambulatory care/geriatric pharmacist and a nurse case 

manager. The pharmacist also assessed the patients for proper medication use and for 

the presence of drug related risks by means of a previously tested assessment tools      

(Hunte, 1996). 

 

The study performed by His Der and colleagues provides valuable insight into 

the potential for adverse drug events in a population of 20 elderly veterans receiving 

home care. By performing multiple home visits, pharmacists were able to initially 

identify potential drug related problems as well as track their resolution during 

subsequent visits. The assessment, the pharmacist verified that each medication had a 

corresponding indication, performed an in-home medication inspection when allowed, 

and answered all medication-related questions. Physicians were contacted in cases 

where opportunities for alterations in medication regimens were identified. It was 

found that the patients had a large number of active medical conditions and nearly 

half of the patients (45%) lived alone. Patients received prescription multiple 

physicians (mean, 2 per patient; range, 1-5) and average 6 prescription medications 

each. Overall, they were prone to noncompliance, with a mean of only 4.7 
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prescription medications being taken on routine basis. Overall, 90% of patients had at 

least 1 medication discrepancy problem, and a typical patient received 3.7 pharmacist 

interventions. Pharmacist interventions included counseling (100% of patients), 

recommendation for drug regimen changes (60%), drug removal (30%), 

recommendations for laboratory testing (20%), and recommendations for use of 

metered dose inhaler assistive devices (15%). In 6% of cases, patients were taking 

medications that were not presently prescribed. Thirty percent of patients had 

potentially unnecessary medication removed from the home, and 60% received 

recommendations for regimen changes.  By the second visit, the number of 

discrepancies and problems decreased significantly, with medication discrepancies 

reduced by nearly 50% (Hsia Der and Rubenstein, 1997). 

 

  A review published by Triller and colleagues describes pharmacist involvement 

in the care cal care pharmaceutical care in this setting. A pharmacist practicing at a 

home health care agency was shown to improve patient care through the 

dissemination of drug information and the provision of appropriate care. Twenty-nine 

patients who were enrolled in a long term care program received home visits and 

comprehensive drug regimen evaluations. Patients were elderly (mean, 66 years) and 

took an average of 8.8 different medication per day (range, 4-25). Multiple drug 

therapy recommendations were made on half of the patients (4.4 per patient), the 

majority (74.4%) of which were considered by the pharmacist to be of moderate or 

high clinical significance. Thirty-three percent of pharmacist recommendations were 

more likely to be accepted (Triller et al., 2000). 

 

In the ability a study by Rainville, who demonstrated the ability of a pharmacist 

to reduce re-hospitalization rates in patients with heart failure, which is the most 

common hospital discharge diagnosis of patients over 65 years old. A substantial 

proportion of the enrolled patients did receive home health care services, 

demonstrating that the addition of the pharmacist to the care of home health care 

patients were beneficial. Indeed, a multidisciplinary home-based intervention that 

included a pharmacist had been shown to improve health-related outcomes in patients 

with heart failure (Rainville, 1999). 
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The study of home-based medication review by a pharmacist for at risk older 

patients in a primary care setting can reduce hospital admissions. The participants 

were over 80 years of age, taking four or more medicines, and had at least one 

additional medicine-related risk factor. The intervention comprised two home visits 

by a community pharmacy that intervention did appear to reduce prescribing, and no 

positive impact on clinical outcomes or quality of life (Lenaghan, Holland, and 

Brooks, 2006). 

 

The pharmacist home medication reviews in Australia were studied by Simon 

and colleagues in mental illness patients. The general practitioners and community 

pharmacists were collaboration model in reduced adverse drug events from drugs 

treatment. The community pharmacists were reviewed and interviewed 49 patients in 

their home. The drug related problems in the outline drug related, prescribers related, 

and prescriber related and response recommendations and accepted from physicians 

were reported. The high rate of acceptance of pharmacist’s recommendations (90%) 

in referring by reported of home medication review to general practitioners. 

Community pharmacists home visit, as occurred in this study, were an effective way 

to provide information about drugs to patients with mental illness (Bell et al., 2006).  

 

The community pharmacists were included as integral members of the multi-

professional team, can effectiveness to improve pharmaceutical care for palliative 

patients in the community, proving addition support for patient at home (Campion 

P.D., 2002). American Society of health-system pharmacists, during the home visit 

pharmacist reviewed the use of all medications including those prescribed by 

physicians, over-the-counter products, natural remedies and any other medicinal 

substances kept at home (American Society of Health-system pharmacists, 2000). 

 

The community pharmacy was also a setting where patients in special need of a 

medication review may be identified. The pharmacy-based medication reviews 

provided in Canada, named MedsCheck (Dolovich et al., 2008) was similar reviews 

conducted in Sweden (Montagomery et al., 2008). 
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The provision of home health care services by pharmacists practice in all health 

setting such as hospital pharmacists, and community pharmacists had a professional 

responsibility to ensure that all patient care responsibilities were defined, understood, 

agreed upon, and documented in advance by all providers. 

 

Pharmacists working in home care did so through a community pharmacy, 

home care company, or hospital outpatient setting. In all home care organizations, the 

pharmacist must act as a vital member of a health care team that cares for patients. 

This team included nurses, physicians, caregivers, and the patients. The team 

members worked to together to develop a plan of care that will achieve the desired 

outcome for the patient’s therapy (McCarthy and Schafermeyer, 2010). 

 

 Pharmacists provide a wide range of medications, along with health and 

convalescent aids, for patients at home. Traditionally community pharmacists have 

been viewed as providers of prescription and nonprescription medications 

administered orally. Today pharmacists in community and hospital pharmacies across 

the country have expanded their services for the homebound patient and provide a 

variety of sophisticated products and services in the patient’s home. 

 

Pharmacist involvement in the drug therapy review in older individuals can 

improve elderly health outcomes (Sorensen et al., 2004).  Pharmaceutical care 

services are now available in many parts of the world, including the United States, 

United Kingdom, Europe and South America (Rao et al.,2007). The Australian 

government remunerates accredited pharmacists to formally review non-hospitalized 

patients in either home medicines reviews or residential medication management 

reviews (Framework Document for Domiciliary Medication Management Reviews, 

2009). 

 

The study of impact of pharmacist-conducted home visits on the outcomes of 

lipid-lowering drug therapy was performed by Peterson and colleague. The reduction 

in total cholesterol was expected 21% reduction in cardiovascular mortality risk and 
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16% reduction in total mortality risk –more than twice the risk reduction achieved din 

the control group (Peterson et al., 2004). 

 

IV.8 Literature Review in Home Health Care in Thailand 
 

A survey of the health status of 5,882 families in Thailand found that 67% of 

the surveyed families had 1 to 2 family members, who suffered from a chronic 

ailment. In average 1.6 chronic diseases were found per family (Wibulpolprasert, 

2007). 

 

 The study of home health care models of the rural hospital during 1996-2006 

had 4 models; the first model was services home health care coordination with social 

medicine and nursing departments, but without specific support of the home health 

care unit, the second model was to be carried out by nursing department, with a 

specific unit supporting, The third model was the social medicine department and 

specific unit support, and the fourth model was provided as hospital service with 

specific support of the home health care agency (Porntip Keyuranon, 1996). 

  

 The study of home health care quality indicator development for chronic disease 

for health team should be formulated by the health provider who was responsible for 

people in that community, training courses for health personnel and caregivers about 

chronic disease at home and a database or information system derived for chronic 

disease patients (Orawan Katekaew, 2005). 

 

 The frequency of home health care visiting was every month by nurses. The co-

operation with health care team was need by chronic care patients. The chronic 

patients needed health care team (doctors, pharmacist, rehabilitant and others) to 

support by co-operation, planning health management with patients and continuity 

program, especially diabetes patients at home. The average cost for services was 

65.33 Baht (Pornpan Sabpanboonkit, 2003). 
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 Volunteer-based home care program, integrated to the provision of conventional 

care of older person at home is another approach for improving the quality of life of 

the older people (Duangruedee Lasukka and Sudarat Chaiart, 2007) 

 

 The home care pharmacy services were conducted in Buawad community health 

center, Ubonratchatanee province that had many impacts no diabetic patients on 

increasing patients and care givers attitudes, improving medication adherence, and 

improving quality of life (Ulayluk Debavalya, 2008).    

 

The study of drug related problems in geriatric patients at home that studied 

after discharge from hospital, Phrae. The type of problems, rate of occurrence, causes 

of problem and readmission were study by pharmacists 4 times visiting in house 

during 1998 to 1999. This study found that the numbers of drug related problems 

were found 74.1% (1.39 per patient). The numbers of problems and patients were 

decreased in second visiting. The diabetes patients were 37% readmission with more 

than 2 times during 7 month period. The home visit by pharmacist reduced the drug 

related problems by increasing the cooperation about drug usage, decreasing adverse 

drug reactions and increased the knowledge about their medicines. When the 

pharmacist visited patients at home, they encountered the patients’ lifestyle and 

environment and could find the problems (Chulalak Chongwiriyanurak, 1999). 

 

 The study of drug administration of patients and family by nursing home care 

told that medical error were related to drug related problems. The patients were more 

than 2 diseases and 5-6 drugs used per patient. The drug medical error had occurred in 

patient that received more than 3 drugs (Prasanathikom, 2008). 

 

 The study of the cost savings of pharmaceutical care implementation and 

medication related problems from drugs at medical wards hospital. Pharmacists 

followed and evaluated patients medications in order to identify, resolve, and prevent 

medication related problems (Siriprapat .B  and Taesothikul W., 2007). 

 



 

CHAPTER III 

 

METHODOLOGY 
 

This chapter describes details of the study methodology which included study 

design, population and sample, steps and instruments used in intervention, and data 

analysis study.  

  

I. RESEARCH DESIGN 
 

This study was an action research using the single group before-and-after 

design. 

 

II. POPULATION AND SAMPLE 

 

1. Study population and sample 

The sample 700 patients with uncontrolled chronic conditions who were defined 

by nurse home health care for medication therapy management service in 

communities in Bangkok metropolitan. 

 

1.1. Area Selection 

The Bangkok Metropolitan Administrative (BMA) had 68 public health centers 

which provide the preventive, promotion, curative and community health service 

especially, home health care service. Nurse home health care teams were responsible 

for the home health care activities in their catchment areas. Bangkok public health 

centers were volunteer to participate in this study. They were Bangkok Public Health 

Centers 15 (Lat Phrao) covering 5 communities, Center 25 (Huai khwang) covering 5 

communities, Center 60 (Don Mueang), and Center 66 Lat Pla Khao covering 15 

communities. These 34 selected communities were purposively recruited for 

pharmacist home health care (Appendix I.1).  
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1.2. Patient Selection 

The purposive sampling of uncontrolled type 2 diabetes patients were selected 

by nursing home health care teams, under Bangkok public health centers, based on 

profile of patients.  

 

The inclusion criteria for patients were as following: 

1. Adult type 2 diabetes patients with uncontrolled according to Diabetes 

Management Guideline 2008 (Diabetes Association of Thailand) 

1.1. Fasting plasma glucose (FPG) blood level > 126 mg/dl (data report from 

Bangkok public health centers). 

2. Patients who received drugs and treatment for diabetes for at least 3 months. 

3. Patients who have poly-pharmacy.  

4. Patients who could be contacted by telephone or of whom the care giver could  

 be contacted. 

5. Participants who agree to sign a consent form. 

 

The exclusion criteria: 

1. Patients who participated with other diabetes clinical trials. 

2. Patients who had a cognitive function disorder. 

 

2. Sample size 

  

The sample size was calculated from a formula for determining sample size of 

Robert V. Krejcie (Krejcie R. & Morgan V., 1970). The Diabetes populations who 

receive pharmacist home health care were 700 (N) that is selected by nursing home 

health care team. The formula is 

 

                                            

SIZE (s)     =               X2NP (1-P)                 

                  d2 (N-1) + X2P (1-P ) 
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s     = required sample size. 

X2  = the table value of chi-square for 1 degree of freedom at the desired 

confidence  

  level 

N   = the population size. 

P   = the population proportion (assumed to be 0.50 since this would provide the    

maximum sample size). 

d   = the degree of accuracy expressed as a proportion (0.05). 

Substituting in the equation:  

                           

 s    =            (1.96)2(700)(0.5)(1-0.5)                         

   (0.05)2(700-1) + (1.96)2 (0.50) (1-0.50) 

                =   248 

The over-sampling by at least 15% or approximately 285 patients were planned in 

order to reduce the treat of sample attrition. The study finally used total 288 diabetes 

patients receiving pharmacist home health care. 

 

3. Pharmacist Selection 

 The 10 community pharmacists registered through the Community Pharmacy 

Association (CPA) (Thailand) by recommendation. The registered pharmacists were 

located in Lat Phrao, Huai khwang, Lat Pla Khao and Don Mueang areas (Appendix 

I.2). 

  

 The registered community pharmacists attended the pharmacist home health 

care training program. This training program included basic knowledge of diabetes 

management, drug related problems management, concept of Medication Therapy 

Management (MTM) Model and the home health care procedure. The case discussion 

and experience exchanges were conducted every two months. 

 

4. Duration of Study 

This study was started in May 2009 and finished in the end of July 2010. 
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Figure 4: Intervention schedule and activities  
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III. STUDY PHASED / APPROACH 

 

Phase I: Preparation  

The interventions were medication therapy management service provided for 

selected diabetes.  

 

1. Medication Therapy Management (MTM)Tools 

 

The steps of MTM services were used as a guideline for pharmacist practice to 

continuously mention patient medication utilization. The five core elements also 

formed a framework for data collection of the study. Every core element is integral to 

the provision of MTM; however, the sequence and delivery of the core elements may 

be modified to meet an individual patient’s need. 

 

1.1 The naming system of Medication Therapy Management tools 

 

The alphabets and naming system of tools were indicated source of data, 

objective, and type of data as following 

The first word indicated the person who assessed the data as 

P  represented  Patient  

R  represented  Registered- pharmacist  

M  represented  Medical professional (Physician) 

The second word or middle refereed to objective data as 

C  represented  Counseling 

H  represented  Health 

K  represented  Knowledge 

M  represented Medication  

R  represented  Referral 

S  represented Screening 

  The last word referred to action form 
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 A  represented  Assessment 

E  represented  Education 

G  represented  Guideline 

M  represented  Monitoring 

P  represented  Profile 

For example, PMP refereed to Patient Medication Profile 

 
1.2 The list of Medication Therapy Management tools (Appendix VII): 

 

1.2.1 Tools for medication therapy review consist of  

Patient Health Profile (PHP),  

Registered Pharmacist Medication Profile (RMP) 

Registered Pharmacist Screening Profile (RSP) 

1.2.2 Tool for a medication action plan 

Registered Pharmacist Medication Profile (RMP) 

Registered Pharmacist Screening Profile (RSP),  

Registered Pharmacist Counseling Profile (RCP) 

Patient Medication Questionnaire Assessment (PMA) 

Patient Knowledge Assessment (PKA) 

1.2.3 Tool for intervention and referral 

Registered Pharmacist Counseling Profile (RCP) 

Registered Pharmacist Referral Assessment (RRA)  

1.2.4 Tool for documentation and follow-up. 

Registered Pharmacist Medication Profile (RMP) 

Registered Pharmacist Screening Profile (RSP),  

Registered Pharmacist Counseling Profile (RCP) 

1.2.5 Tool for a personal medication record 

Patient Health Monitoring Book (PHM) for Patients  

 

1.3 Description of  tools 

The data collecting forms including 5 parts (Appendix VII)  
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The first part:  

The information for patient health profile form (PHP) part were provided / 

assessed by the patients.  

The objectives were contact patients; characteristics including physical, behavioral 

and social aspects that could affect outcomes.  

 

There were 5 sections as 

PHP1:  Interviewing the patient to gather data including: basic patient demographic 

information, social security number, emergency contact person’s name, name of 

health services such as hospital or primary care unit, and patient house’s map in 

each area.  

PHP2:  General data support: educational and economic status.   

PHP3:  Behavioral status and daily activities such as exercise, food, social history 

and number of alcohol drink, smoking, and be stress, the medication and food 

allergy history, caregiver details.   

The general health information was used to support for patient cares such as 

religion, career, animal, others data.  

PHP4:  Health status as medical history, and the chief complaint part for more 

detail. 

PHP5:  Family health history 

 

 The second part:  

Registered pharmacist medication profile form (RMP) part was a very useful 

piece of data to be used to determine if a patient has had a positive or negative 

outcome and to identify possible drug therapy problems. The RMP form is longer 

than the others and includes suggested questions regarding previous adverse effects, 

compliance, and the patient’s ability to afford medications.  

The objectives were assessing, on the basis of all relevant clinical information 

available to the pharmacist, the patient’s physical and overall health status, including 

current and previous diseases or conditions. The patient evaluation was used to 
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detected symptoms that could be attributed to adverse events caused by any of their 

current medications.  

 

RMP form was filled by a pharmacist that counted the number of pills taken in 

each tape of medicine for monitoring the patient’s compliances and drug related 

problems in the third visit.   

RMP1: Medication history, herbal product, supplement such as vitamins, minerals 

that were prescribed by physician. 

RMP2: Non-prescription medication history, herbal product, supplement such as 

vitamins, minerals  

 

The RMP1 and RMP2 form were the medication therapy review which includes: 

Assessing, identifying, and prioritizing medication related problems covered in the 

areas of   

a. The clinical appropriateness of each medication being taken by the patient 

b. The appropriateness of the dose and dosing regimen of each medication, 

 including consideration of indications, contraindications, potential adverse

 effects, and potential problems with concomitant medications.  

c. Therapeutic duplication or other unnecessary medications 

d. Adherence to the therapy 

e. Untreated diseases or conditions 

f. Healthcare/medication access considerations 

 

The third part: 

The registered pharmacist screening profile form (RSP) part was the patient’s 

laboratory profile. It was a specifically piece of data for monitoring patients and 

collecting patients’ history. The blood pressure level and foot screening were 

monitored by a community pharmacist in each home visit. The glucose plasma level, 

HbA1c, and other parameters were pieces of data retrieved from hospital’s records      

(if available). The objectives were interpreting, monitoring, and assessing patient’s 
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laboratory results (if available). The foot assessment was diabetic care requirement in 

diabetic neuropathy monitor for foot protection. 

 

RSP1: Laboratory data from hospital or primary care unit 

RSP2: Foot screening profile for peripheral vascular disease and foot ulcers 

monitoring by foot monofilament.     

 

The fourth part: 

The registered pharmacist counseling profile (RCP) part and registered 

pharmacist referral assessment (RRA) part  

 

The RCP form was integrated data for developing a care plan for resolving each 

medication related problem identified. The medication action plan (MAP) was a 

patient-centric document containing a list of actions for the patient to use in tracking 

progress for self-management. A care plan was the health professional’s course of 

action for helping a patient achieved specific health goals. The care plan was an 

important component of the documentation core element outlined in this service 

model. In addition to the care plan, which was developed by the pharmacist and used 

in the collaborative care of the patient, the patient receives an individualized 

medication action plan for use in medication self management. 

 

The objectives of medication therapy review (MTR) were a systematic process 

of collecting patient-specific information, assessing medication therapies to identify 

medication-related problems, developing a prioritized list of medication-related 

problems, and creating a plan to resolve them. 

 

The RCP form recorded the health problems in the part of drug problems, 

disease problems, and life style problems in definite short word terms. The drug 

problems were defined in the term of drug related problems (DRPs) category in each 

medicine and the compliance issue. The disease problems were reported in clinical 

symptom definite by technical term, such as peripheral neuropathy, postural 
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hypotension occurs. The lifestyle problems were necessary issue for diabetic patients 

in order to control glucose level to reach the goal.    

 

RCP1: Problems list (disease problems, medication problems and lifestyle problems), 

an intervention or action process (medication review, patient education, consulted 

patient, medication change as prescribe medication)  

RCP2: Planning, follow up, solving problems according to RCP1  

 

1.4 The supplement part  

 

1.4.1 The patient record book  

The patient record book / patient health monitoring book, which was intended 

for use by the patient, may include the following information (Appendix IX) as  

- Patient name, patient birth date, patient phone number, emergency contact 

information (Name, relationship, phone number), primary care unit or hospital 

(Name and phone number), physician or other healthcare professional 

- Medical history such as the allergy or reaction with any drug, food. 

- Other medication-related problems  

- The appointment with physician  

- For each medication, inclusion of the following: 

a. Medication (e.g., drug name and dose) 

b. Indication (e.g., Take for…) 

c. Instructions for use (e.g., When do I take it?) 

d. Start date / Stop date 

e. Special instructions 

 

1.4.2 Guideline and criteria 

1.1 Drug related problems criteria guideline for pharmacist (Appendix 

II.1).   

1.2 Knowledge Guideline for Community Pharmacy which was guideline 

for service support for education to patients and care givers (Appendix X).  



55 
 

 

2. Pharmacist preparation 

   2.1 Training for pharmacists’ standardization 

Home health care pharmacists were accredited and registered through the 

Community Pharmacy Association (Thailand) to perform medication therapy 

management (MTM) services. Pharmacist home health care team attended 

pharmacists training program.  

The program training topics were as following:  

2.1.1 Basic knowledge: diabetes management program that aimed to   

update guideline of medication treatment for diabetes patients.  

2.1.2 Drug related problems classification and solving problems  

2.1.3 Medication Therapy Management concept- 1 day 

2.1.4 Home health care procedure and case-based learning practice 1 day 

2.1.5 Case discussion every two months 

 

2.2 Supplies and appliances instrument for pharmacists 

The pharmacist home health care’s instrumental was used in the purpose of 

monitoring and assessing the process. The pharmacist bag consisted of  

2.2.1 A blood pressure monitor (for monitoring) 

2.2.2 A foot monofilament (for disease assessment) 

2.2.3 A medicine tray (for medicine assessment) 

2.2.4 Brown plastic pill bags, plastic pill bags and stickers for labeling   

(for rewrite label) 

2.2.5 A pharmacist home health care practice guideline (data record detail 

for pharmacist) 

2.2.6 A knowledge guide for community pharmacists (educational 

material support for patients such as diabetic disease, hypertension, 

food controlled and drug identify) 

2.2.7 Patient profile files (for data collection) see appendix   
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Phase II:  Provide MTM services 

 

The intervention was an individual based approach for medication therapy 

management services. The pharmacist was educated and trained on the appropriate 

use of medications and monitoring devices and the importance of medication 

adherence and understanding treatment goals. The coaching patients were encouraged 

to manage their medications. The monitoring and evaluating were the patient’s 

response to the therapy, including safety and effectiveness. The pharmacist assessed 

the patient’s medications for the presence of any medication-related problems, 

including adherence, and worked with the patient, the physician, or other healthcare 

professionals to determine appropriate options for resolving identified problems.  

 

Interventions included collaborating with physicians or other healthcare 

professionals to resolve existing or potential medication-related problems or working 

with the patient directly.   

  

1. Planning for visit and interventions 

 

1.3 Cooperation with nurse home care team in Bangkok public health centers to 

retrieve selected uncontrolled type 2 diabetes patient profiles. The patients’ 

house map and telephone number of volunteer health village in each area were 

also prepared by nurse home health care team.  

1.4 Plan for visiting: Pharmacist home health care directly appointed the 

volunteer health village in each area or patients 1-3 days prior for in every 

visit. The pharmacist prepared the patients’ profile if available from the 

previous visit. The patient’s medication profiles and medication-related 

problems were reviewed.  

 

2. Intervention and home health care process 

 

2.1 The procedure for a pharmacist’s visiting as following 
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2.1.1 Self introduction and the introduction to the project information must 

be appropriately done. This explain the objectives of interview and how to 

the patient or caregiver might benefit from pharmacist’s home care. The 

patient consent form was required to be signed. 

2.1.2 The interview was started from general information, behaviors; verify 

the patient’s allergies and history of medication intolerance.  

2.1.3 Retrieving some information by seeing all containers of medication 

must then do. This includes including prescribed medication, over-the-

counter products, natural products, and vitamin. The pharmacist asks how 

the patients take their medication, verifies the patient understanding on 

their medication, including the name and the indication and the goals of 

therapy. 

2.1.4 For each medication, the pharmacist checks whether there is a 

concordance between the date of the last renewal and the quantity of 

remaining medication. This is to confirm how the patient actually takes the 

medication, how many times and at what time dose the patient take it, and 

to ensure concordance with directions on the label.   

2.1.5 The pharmacist will discuss with the patient of what to do if the patient 

forgets to take as started.  

2.1.6 The pharmacist helps determining determine objectives or steps to be 

taken to solve medication problems and intervention. With the patient’s 

permission, the pharmacist removes expired or useless medication and 

makes a list of all medications used by completing the form. 

2.1.7 The pharmacist notes problems identified during home health care 

visits defines the clinical problems, and drug related problems, lifestyle 

problems. The pharmacist must retrieve document data about intervention 

to solve problems and pharmaceutical care plan for the next visit used by 

completing the registered pharmacist counseling profile (RCP1-RCP2) 

form.  

2.1.8 The pharmacist, finally, inform the correspondent to physician by 

referral form as the problems might affect the clinical outcome     
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2.2 Documentation  

MTM services were documented in a consistent manner, and a follow-up MTM 

visit was scheduled based on the patient’s medication-related needs, or the patient was 

transitioned from one care setting to another. 

The documentation of MTM services served several purposes including the following: 

-   Facilitating communication between the pharmacist and the patient’s other 

healthcare professionals regarding recommendations intended to resolve or 

monitor actual or potential medication-related problems 

-   Improving patient care and outcomes  

-   Enhancing the continuity of patient care among providers and care settings 

 

2.3 Education for patient  

 The education and knowledge materials for patients used the knowledge guide 

for community pharmacist handout (Appendix X). The objective was to improve the 

knowledge in part of patient’s problems that involved the controlled disease.   

The educational material support for patients was the knowledge guide for 

community pharmacists handouts including topics such as diabetic disease, 

hypertension, food controlled and drug identify. In addition, the pharmacist supplied 

the patient with education and information to improve the patient’s self-management 

of medications.  

 

2.4 Follow up  

The continuity of care should be follow up for disease problem management, 

prevention, and protection. The patient’s disease would prolong the progression of 

disease by pharmacist home health care in the part of medication management.  The 

timing and frequency of visiting was important for monitoring.    

 

2.5 Referral  

The pharmacist provided consultative services and intervenes to address 

medication-related problems; when necessary. The pharmacist referred the patient to a 

physician or other healthcare professional. 



59 
 
The objective was to resolve the patient’s problems by communicating and 

cooperating with physicians or other professionals via a registered pharmacist referral 

assessment (RRA) form.  

The intent of intervention and/or referral was to optimize medication use, 

enhance continuity of care, and encourage patients to avail themselves of healthcare 

services to prevent future adverse outcomes. The communication of appropriate 

information to the physician or other healthcare professional, including consultation 

on the selection of medications, suggestions to address medication problems, and 

recommended follow-up care, is integral to the intervention component of the MTM 

service model. 

 

 The fifth part: 

 This part had a person medication record or patient record book, which was a 

comprehensive record of the patient’s health information, medications, herbal 

products, and other dietary supplements.  

The objective was pharmacists used the patient record book to communicate and 

collaborate with physicians and other healthcare professionals to achieve optimal 

patient outcomes. The patient record book supported uniformity of information 

provided to all healthcare professionals and enhance the continuity of care provided to  

patients while facilitating flexibility to account for pharmacy- or hospital-specific 

variations. 

 

3. Time allocation during the visit 

 

3.1 The 1st visit taken about 45-60 minutes for collecting patient data, 

medication therapy review, defining the problems, resolving the problems from 

drug related problems. The collecting data forms were patient health profile 

(PHP1-PHP5), registered pharmacist medication profile (RMP1-RMP2), 

registered pharmacist screening profile (RSP1-RSP2), registered pharmacist 

counseling profile (RCP1-RCP2), patient medication assessment (PMA), patient 

knowledge assessment (PKA1-PKA2) and registered pharmacist referral 

assessment (RRA) especially, referral cases.   
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3.2 The 2nd visit takes about 30-40 minutes for collecting patient data, 

medication therapy review, defining the problems, resolving the problems from 

drug related problems.  The collecting data forms were registered pharmacist 

medication profile (RMP1-RMP2), registered pharmacist screening profile 

(RSP1-RSP2), registered pharmacist counseling profile (RCP1-RCP2), and 

registered pharmacist referral assessment (RRA) especially, and referral cases.   

3.3 The 3rd visiting spent the time 30 -40 minutes. The collecting data forms 

were registered pharmacist medication profile (RMP1-RMP2), registered 

pharmacist screening profile (RSP1-RSP2), registered pharmacist counseling 

profile (RCP1-RCP2), and registered pharmacist referral assessment (RRA) 

especially, and referral cases. 

3.4 The 4th, 5th visits are to for follow up and monitor patient. These collected 

data were using registered pharmacist medication profile (RMP1-RMP2), 

registered pharmacist screening profile (RSP1-RSP2), registered pharmacist 

counseling profile (RCP1-RCP2), and registered pharmacist referral assessment 

(RRA) especially, and referral cases. 

 

4. The interval of visiting 

  The interval of follow up is approximately 1-4 weeks this depends on clinical 

symptom of the patients, severity of problems, side effect occurred, the 

remaining problems. 

 

Phase III: Outcome Measurement   

 

1. The problems were defined in 3 categories: 

 

1.1 Clinical problems  

The clinical problems occurred from diabetes diseases were complex. The 

high/low blood glucose levels in patients were risk of diabetes patients. The 

clinical symptoms were subjective indication of a disease or a change in 

conditions as the diseases. These parts should provided this support by 
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exploring common clinical problems in diabetes care, and providing practical 

solutions based on evidence and consult to physicians. 

1.2 Drug related problems  

The drug problems issues that concerned the problems from the drugs for 

treatment diseases according to drug related problems categories from Strand 

LM, et al (1990). There were 8 main issues that defined the problems in each 

items such as adverse drug reactions; the side effects of medications, and the 

uncertainties of compliances issues. 

1.3 Life-style problems 

The main problems of diabetes patients were lifestyle that included food, 

drinking, exercise, sleeping, stress and any behaviors. These problems were 

difficult to change and took time for behavior improvement. The caregivers 

and health professional gave the empowerment to patients for improve the 

outcomes. The life-style problems lists were important for assessment, 

planning, solving the problems with patients and care givers.     

 

2. The evaluation of outcome will be focus on patient perspective  

1. Intermediated outcome measure ; adherence rate  

 To improve adherence level in diabetes patients 

 

2. ECHO Model (Kozma C.M. & Reeder C.E., 1993) 

2.1. Economic outcome (E)  

Excessive drug costs were calculated by excessive numbers of drugs 

(only actual prescription drug) that pill counts were collected in each 

visiting and calculated with drug pricing as the National Price index.  

 

2.2. Clinical outcomes (C) 

2.2.1. Fasting plasma glucose(FPG) blood level < 126 ml/dl 

2.2.2. Number of drug related problems solving (compliance solving) 

 

2.3. Humanistic outcome (H) 
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2.3.1. Patient satisfaction by questionnaire (Appendix VIII.1) 

  The patient satisfaction questionnaires were collected at the end of study. 

The satisfaction of pharmacist service using a 5 –point Likert scale was scored from   

1 (least) to 5 (most) in 25 items. The results of internal consistency reliability 

coefficients (Conbrach’s Alpha) of attitude and practice questions were satisfied 

(Appendix IV.1).  

 

2.3.2.  Diabetes patient quality of life is modified from Diabetes Control 

and Complication Trial (DCCT) (National Diabetes Information Clearinghouse; The 

DCCT research Group., 1988). See Appendix IV.2,IV.3. 

  

 These were self-administration questionnaires (Appendix VIII.3) in three 

subscales as 1) satisfaction with diabetes treatment, 2) impact of treatment diabetes, 

and 3) worry about the future effect of diabetes. Items were scored on a 5-point Likert 

scale and are of two general formats and were scored from 1(never) to 5 (all the time) 

and 1(satisfied) to 5 (dissatisfied). The results of internal consistency reliability 

coefficients (Conbrach’s Alpha) of each dimension were done separately.  

 

3. The adherence / compliance assessment 

The compliance / adherence rate were assessed from pill counts as the medication 

monitoring. Pill counts could represent the adherence as well; particularly the 

medication was taken on schedule of prescription.   

The compliance or adherent calculation formula as: 

Compliance (%) =  

(Number of pills in the first visit – Number of pills in second visit) x 100 

The total number of pills that should be taken as prescribed  

- Number of pills in first visit = sum of number of pill counts plus number of pills 

was taken  

- Number of pills in second visit = sum of number of pill counts plus number of 

pills was taken and number of pills from new refill from hospital  
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- The total number of pills that should have been taken as prescription = 

multiply of numbers of pills by number of days between visit 

- The data error meant the different of the number of pills in each visit more 

than prescription interval.     

 

IV. DATA ANALYSIS / ASSESSMENT 

 

Standard statistical analyses were used, including parametric and nonparametric 

measures where appropriate. Descriptive statistics were used to characterize the 

findings at each time point and changes over time were evaluated with paired t-test for 

parametric and Wilcoxon signed ranks test for non-parametric variables. Probability 

values are reported without regard to multiple comparisons and represent two-tailed 

tests. The major endpoints for comparison were annual follow-up from baseline, 

although the 6 month follow-up is displayed if these were the only data available. The 

last recorded data point for each individual is reported as "end-of-follow-up. For the 

clinical data this was easily established by using their enrollment date and subsequent 

annual evaluation dates thereafter. Data management was performed with Microsoft 

Access and statistical analysis with SPSS version 11.0. 

 

V. ETHICAL CONSIDERATIONS 

 

The study was approved by the Ethical Review Committee for Research Involving 

Human Research Subjects, Health Science Group, Chulalongkorn University, 

Thailand before collecting data. All participants provided their formally consent by 

signing a written consent form prior to the study. Verbal information was given to the 

individual patient or caregivers before the interventions. All information of the study 

cases was kept confidential using pharmacist performing in order to protect human 

rights. The individual was free to refuse to participate and free to withdraw from the 

research at any time without penalty or loss of benefits to which he or she would 

otherwise be entitled. 

 



 

CHAPTER IV 

 

RESULTS 
 

The data in this thesis is presented in four sections; the first is the results of data 

collections and clinical. The secondary section presents the Chronic Care Model 

(CCM) and Medication Therapy Management (MTM) Service Results. The last 

section showed the outcome results; intermediate outcome and describes evaluation of 

outcome as ECHO model (Kozma, C.M. and Reeder, C.E.,1993). the third section is 

drug related problems data. 

 

I. CHARACTERISTICS 
 

The home health care service by community pharmacists was carried out in 34 

community-based areas in Bangkok Metropolitan during May 2009 to July 2010. This 

study purposively selected diabetic patients from the four communities including Lat 

Phrao, Huai khwang, Lat Pla Khao and Don Mueang areas. 

 

Diabetes that was unable to control their symptoms within selected areas by the 

nurse home health care team was identified and referral to community pharmacists 

from pharmacy home health care. Among registered patients, 288 patients were 

chosen from 700 cases.  Most of the cases were female, in the age of over 60 years 

(82%) whose income were less than 10,000 Baht per month (81%) as shown in 

Table1. The number of drug per patient was no more than 17 drugs, and the mean was 

7.1 (SD 3.0) drugs per patient. The level of mean (SD) systolic/ diastolic blood 

pressure were 139.6 (20.7) /79.2 (11.2), and 150 (SD 54.7) mg/dl of fasting blood 

glucose level (only data from primary care unit). There were 263 cases 91.3% 

completed 3plan home health care, while 8.7% lost follow up.    
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Table 1, presented demographic background of characteristic that age was 66 

(mean). The insurance health care cards were 55.9% universal coverage card, 27% 

government officer. As a consequence, the number of drugs per patient has the mean 

of 7.1, with maximum of 17 drugs.  

 

Table 1: Demographic and clinical characteristics  

Characteristics Statistical N (288) % 

Gender    
Female  217 75.4 
Male  71 24.6 

Age (Year)    
Mean (SD) 66 (9.4)    
Minimum  age 40   
Maximum age 91   
40 – 49  13 4.5 
50 – 59  52 18.1 
60 – 69  121 42.0 
≥ 70  102 40.6 

Income per month (Baht)    
< 10,000    233 81.0 
10,000 - 30,000   54 18.7 
> 30,000   1 0.3 

Education 
Less than high school 

  
187 

 
64.9 

High school and higher  101 35.1 
Insurance health care card    

Universal health coverage  161 55.9 
Government officer  78 27.0 
Self payment  20 6.9 
Social security care  12 4.2 
Others  17 6.0 

Numbers of drugs per Patient    
Mean  (SD) 7.1(3.0)  
Minimum 2.0  
Maximum 17.0  

Baseline blood pressure level (mmHg)    
Systolic blood pressure     mean (SD) 139.6(20.7)   
Diastolic blood pressure   mean (SD) 79.2(11.2)   

Baseline fasting blood glucose level (mg/dL) (N=141)    
Mean (SD) 150(54.7)   

 

Table 2, presented demographic background of medical history from patients who 

had hypertension (81.6%), dyslipidemia (58.0%), cardio-vascular disease (63.7%), 

and other diseases found in elderly. There were more than two co-morbidities in each 

patient, i.e., diabetes with hypertension and dyslipidemia (37.3%), diabetes with 
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hypertension (28.8%), and diabetes with hypertension, dyslipidemia and 

cardiovascular disease (12.8%).  

 

Table 2: Disease status 
Disease Status N (288) % 

Morbidity   
Diabetic Mellitus 288 100.0 
Hypertension 235 81.6 
Dyslipidemia 167 58.0 
Cardio-Vascular Disease 48 16.7 
Gout 23 8.0 
Osteoarthritis 19 6.6 
Asthma 13 4.5 
Cataract 10 3.5 
Glaucoma Others (prostatism , glaucoma, depressant) 12 4.1 

Co-morbidity   
DM only 29   10.1 
DM with HTN 83   28.8 
DM with Dyslipidemia 21   7.3 
DM with CVD 1   0.3 
DM with HTN and Dyslipidemia 107   37.3 
DM with HTN and CVD 8   2.8 
DM with Dyslipidemia and CVD 2   0.7 
DM with HTN, Dyslipidemia, and CVD 37   12.8 

DM = Diabetes Mellitus, HTN= Hypertension, CVD= Cerebro -Vascular Disease 

 

The table 3 showed, the study of patient behavior health status found that 48.9% 

of the patients, were in stress and 17.4 % had quit smoking of more than 5 years. The 

study also showed that 71.2% of the patients had never drank alcohol while only 

10.4% occasionally drunk. Coffee and tea were the favorite drink in communities. 

There were 45.2% drinking coffee regularly, and 31.2% drinking tea. The study 

exhibited that sweet in 28.8% of patients and salty in 27.8%. The main problems 

depended entirely upon Thai life-style, which means having sweet Thai desserts or 

sweet fruits such as Mango, Durian, Logkan available in each season. 

 

The food and medication were important parts in diabetes management. The 

results showed that food management was achieved in the rate of 69.1% by self 

management; otherwise 30.9% were taken care of by a caregiver, such as husband, 

son, and daughter. The food education planning for caregivers were conducted. 
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However, the medication was managed individually in the 84.3% of patients, showed 

in Table 4.    

Table 3: Behavioral health 

Behavioral Health  N (288) % 

Stress   
No stress 147 51.1 
Seldom 113 39.2 
Regularly 28 9.7 

Smoking    
Non-smoking 224 77.8 
Quit smoking > 5 years 50 17.4 
Smoking 10 cigarettes/day  more than10 years 8 2.8 
Smoking < 10  cigarettes/day not identify period 3 1.0 
Smoking < 10  cigarettes/day more than 1 year 3 1.0 

Alcohol drinking    
Never 207 71.2 
Quit 47 16.3 
Occasional 30 10.4 
Regular 4 1.4 
Regular more than 1 bottle 2 0.7 

Coffee drinking   
Non drinking 95 33.0 
Quit 18 6.2 
Occasional 45 15.6 
Regularly 1 cup per day 110 38.2 
Regularly more than 1 cup per day 20 7.0 

Tea drinking   
Non drinking 190 66.0 
Quit 8 2.8 
Occasional 58 20.1 
Regularly 1 cup per day 14 4.9 
Regularly more than 1 cup per day 18 6.2 

Food Taste   
Sweet 83 28.8 
Plain 81 28.1 
Salty 80 27.8 
Sour 23 8.0 
Spicy 16 5.6 
Oily  5 1.7 

 

Table 4: Medication and food management of patients 

 Medication Management Food Management 

(N 288) N % N % 
By patients 243 84.3 199 69.1 
By caregivers 45 15.5 89 30.9 
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Non-prescription drugs were the drugs, herbals; vitamin and mineral 

supplement that patient’s self-medication from drugstore any sources. There was a 

large amount of patients taking additional drugs to treat their conditions for example 

vitamins and mineral supplements, and many non-prescription drugs, including the 

herbals were distribute in several communities such as Moringa oleifera Lam (Ma 

Rum,มะรมุ), Gynura divaricata DC (Papk Tum Puin, แป๊ะตาํปึง หรอื ตน้จกัรนารายณ์), Oryza 

sativa (Rice Bran Oil, น้ํามนัราํขา้ว). 

In addition, the patients received Thai-or Chinese traditional medicines from 

temple and any sources which have not registered. The information of Thai herbal 

medicines was advertised through radio, cable television, brochure, and direct sale 

marketing to patients. As a consequence, patients stopped the medicines or treatment 

from their hospitals causing experiencing the problems on clinical outcomes.  

 

II. CHRONIC CARE MODEL(CCM) AND MEDICATION 

THERAPY MANAGEMENT (MTM) SERVICE RESULTS 

 
The chronic care model (CCM) has developed a model for primary care of 

patients with chronic illness therefore a guide to be used in developing effective 

chronic care, see Figure 2. This study was integrated medication therapy management 

services by pharmacist home health care as one of elements in CCM for diabetes care.  

 

The CCM consisted of the essential six elements could identify in two levels as 

the organization level, and practice level. The organization level was community 

resources and policies, and health care organization. The practice level was self-

management support, delivery system design, and decision support, and clinical 

information system, sees Figure 5.    
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Figure 5:  Integrated Medication Therapy Management service in Chronic Care 

Model 
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1.     The organization level  
1.1    Health system; there were many health care organization involved in the 

processes including Bangkok PCU, NHSO, and Community Pharmacy 

Association.  

 

1.1.1 Bangkok PCU provided the study team information such as 

names and addresses of patients and volunteers, but health 

information was not given by the organizations. In addition, the 

organization sent a nurse team to help the study team in the first 

visit. The nurse team was familiar with the patients, the village 

health volunteers and the areas so the work was done smoothly 

and securely.  

1.1.2 The study could be sustained due to financial supports from 

NHSO. The main funding in this study came from NHSO and it 

is also a major which allows the project to be carried out. 
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Without the name of NHSO, patients and other parts of the 

study model might not have cooperated with the visiting team 

as such. 

1.1.3 Community Pharmacy Association played an important role in 

driving new pharmacy innovations; as a result, the organization 

supported both the study in the primary care level and financial. 

The association also can expand new role and recruit the new 

pharmacies to get involved in the visiting; therefore, there were 

more visiting pharmacist staffs in the team and then more 

pharmacists realized of how home visiting could be important. 

 

1.2    Community resources and policies 

The provider organizations need linkage with community-based resources, 

for example, village health volunteers in each community with community 

pharmacist home health care team. Human resources; including 

pharmacists home health care, nurses home health care and village health 

volunteers,  seemed to be the core component in this study. 

 

1.2.1 Home health care nurses acted as a case manager in the sense of 

health care. The nurses linked between other resources and the 

community and the patients were then treated better. After each 

visits, the health information gained by the study team was 

transferred back to the nurse team so that they could make use 

of the information. 

 

1.2.2 Village health volunteers were the closest resource to the 

patients. With a good link to this resource, the patients could be 

helped quicker and better than other human resources. 

Furthermore, the volunteers could help informing the health 

care team in case of a patient needed an emergency help from 

the team. Lastly, they also helped promoting the service held by 

the health care team so that patients could understand and 
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wanted to participate in the services. Therefore, the volunteers 

acted as an area manager in the sense of cooperating with the 

patients. 

 
1.2.3 Pharmacists home health care detected drugs related problems, 

solved drugs related problems within the scope of what the 

pharmacists could, and then transferred drug related 

information to the nurses home health care in order for the 

nurses to be able to take better care of their patients. 

 

2 The Practice Level 

 
2.1 Self management support 

Self management support empowered patients so that they had awareness 

and knowledge of how to take good care of their illnesses. It also built up 

self confidence and self management of their daily lives. After the 

acknowledgement, patients tended to take their medications and thus could 

control their conditions in an acceptable level. 

 

Furthermore, the personal medication record handbook given to patients 

could help recording health information including drugs and other lab 

result. The book also allowed a linkage among the pharmacists, the 

patients and the physicians because they all had to monitor and record in 

the book.  

 

Lastly, the book acted a health reminder and organizer. It is undeniable 

that with the knowledge of self health care is one of the most important 

points. Giving knowledge to the patients, their family and care givers 

helped them controlling their condition better because these people knew 

how to take care of patients or themselves, what to cook for, and when to 

take medications. 
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2.2 Delivery system design 

The delivery system design was built on the basis of MTM service through 

home visiting. The designed system allowed pharmacists home health care 

to realized drugs related problems from medication therapy reviews, to 

complete drug information in the individual health system from medication 

records, to create individual goal plan with the patients so that they were 

aware of how important their medication were to achieve the goal from 

action plans, to give drug related knowledge to the patients and to solve 

remained problems which needed immediate responses from intervention 

and referral, and finally to be able to track patient conditions and 

treatments from documentation and follow-up. 

 

2.3 Decision support 

This component provided guideline on knowledge support for patients 

using Knowledge Guide for Community Pharmacists that the guideline 

helped supporting clear decisions on helping knowledge of diseases, 

nutrition such as, see Appendix X. The solving problems for the 

pharmacists such as drug related problems guideline see Appendix II, 

laboratory guideline, identify medication guideline and drug information 

guidelines in Knowledge Guide for Community Pharmacists, and see 

Appendix X. These were using guideline for decision support in home 

health care process. The pharmacist home health care were built 

competency by training course. The case / problem- based learning were 

integrated in this program for strong confidence on home health care 

services. This training program purposed to motivate and standardize of 

pharmacist home health care.  

 

The expertise pharmacist team was supported on clinical, social education, 

and   practice in process. The pharmacist home health care team was 

corroborated with nurse home health, physician and pharmacist in 

Bangkok public health centers for patients’ clinical problems solving.  
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2.4 Clinical information systems 

This study was lack of clinical information from hospital and primary care 

units. The clinical information was important for continuity of care of 

pharmacist home health care process.  

 

The response form was the device tool for linkage between health care 

providers, see Appendix VII. This study was used the patient health 

information for feed back to nurses and physician by referral form of 

pharmacist home health care. It then helped the nurses to follow up the 

problems and illnesses. It also helped the physicians to plan a better 

treatment when the current treatments are not suitable.  

 

III. OUTCOME RESULTS 
 

1. Intermediate outcome 

 
1.1. Medication Adherence and Compliance 

 

Medication adherence (compliance) refers to the act of conforming to the 

recommendations made by the provider with respect to timing, dosage, and frequency 

of medication taking. Therefore medication compliance may be defined as the extent 

to which a patient acts in accordance with the prescribed interval and dose of a dosing 

regimen. Compliance is measured over a period of time and reported as a percentage 

 (Cramer, J.A. and Roy, A., 2008) 

 

The adherence rates were typically higher among patients with chronic 

conditions which were disappointingly low, and dropped most dramatically after the 

first therapy. The assessment adherence tool used to indirectly measure was pill 

counts. However, the pill counts could misrepresent adherence as well, particularly 

when they failed to measure whether medication was taken on schedule.   
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The non-compliance patients led to uncontrollable diabetes. The compliance 

issues (patient aspect) were classified into various problems in Table 5, in the first 

visit, the results showed that there was 41% of inappropriate medicine storage, 22% of 

not taking the medication as directed by the prescription, 19.2% of forgetting to take 

the medication as directed by the prescription, and 9.6% of stop taking medicine 

without the doctor’s permission, and 2.85compliance problems per patient. The 

pharmacist home health care had closely relationship with patients in the second visit 

therefore more number of problems could identify.  

 

As a result, the compliance problems in third visit was reduced so that a large 

numbers of patients started to take the medication as directed by the prescription, stop 

taking medicine without the doctor’s permission, met with the doctor as appointed, 

used the medication in an appropriate amount stored medicine. Alternatively, the 

pharmacists found that the number of problems in forgetting to take the medication 

and lack of medicine were increased. The number of lack of medicine problems and 

forgetting to take the medication problems could be defined by pharmacist home 

health care. These problems were not reduced due to the patients’ belief and 

motivation which used their attention from pharmacists before problems could be 

identified and solved. 

 

The examples of problems were that patients had forgotten or chosen not to 

inform their physicians that they were taking some drugs. Several patients had failed 

to continue a drug that physicians had prescribed in a short period of time. There were 

some cases where patients took two generic forms of the same drug. Patient did not 

realize the importance of the indicated usage. 
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Table 5: Number of compliance problems  

Compliance Problems Description 1st visit 2nd visit 3rd visit 

 N 

288 

% N 

274 

% N 

263 

% 

       

1. Not taking the medication as directed by the prescription 181 22.0 136 15.4 100 14.6 

2. Forget to take the medication as directed by the 

prescription 

158 19.2 376 42.5 303 44.3 

3. Stop taking medicine without the doctor’s permission 79 9.6 43 4.9 30 4.4 

4. Lack of medicine 18 2.2 74 8.4 50 7.3 

5. Not meeting with the doctor as appointed 27 3.3 23 2.6 10 1.5 

6. Excessive use the medication ; herbal, food supplement 22 2.7 12 1.4 7 1.0 

7. Inappropriate medicine storage 337 41.0 221 25.0 184 26.9 

Total Compliance Problems 822 100 885 100 684 100 

Compliance problems per patient 2.85  3.23  2.6  

 

The adherent rate levels were adherent for three categorized patients as 

1. Adherent      means medication adherent level ≥ 80% 

2. Partially adherent  means medication adherent level ≤ 60 - <80 % 

3. Non-adherent   means medication adherent  level < 60% 

 

The study found that patients with age over 50 years old had 40-51 % in non- 

adherent rate. Those taking drugs more than 7 items of medications had 47-100 % 

non- adherent rate. Table 6 showed that as items of medication increased, the adherent 

rate decreased. The non-adherent rate was also increased in elderly or as age 

increased. 

 

There were many possible reasons of why the diabetes patients quit taking 

drugs, stopped getting medication. They were; could not understand label, and being 

unaware of how important the medications were the belief that the medicines might 

harm them in some ways, e.g. they believed that drugs could be destroy kidney, liver 

and lead to premature death. These reasons had let patients to stop taking medications 

and chose herbal medications as means for their treatment.  
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Table 6: Adherence levels with age and numbers of drugs  

Variable 
(Na = 236) n 

Adherence levels P 
Value a 
P<0.05 

Chi-
Square 

Adherent 
n = 65 (27.5%) 

Partially adherent 
n = 67 (28.4%) 

Non-adherent 
n = 104 (44.1%) 

Age (year)       
40 - 49 9 5 (55.5) 1 (11.1) 3 (33.3) 0.264 2.667 
50 - 59 45 11 (25.4) 11 (24.4) 23 (51.1) 0.041 6.400 
60 - 69 102 29 (28.4) 27 (26.5) 46 (45.1) 0.041 6.412 
70 - 79 70 16 (22.9) 26 (37.1) 28 (40.0) 0.170 3.543 
>= 80 10 4 (40) 2 (20.0) 4 (40.0) 0.670 0.800 

Number of 
drug  

   
 

 

1 - 3 20 8 (40.0) 5 (25.0) 7 (35.0) 0.705 0.700 
4 - 6 83 27 (32.5) 27 (32.5) 29 (34.9) 0.953 0.096 
7 - 9 85 23 (27.0) 22 (26.0) 40 (47.0) 0.027 7.224 

10 - 12 34 7 (20.6) 8 (23.5) 19 (55.9) 0.020 7.824 
13 - 15 12 - 5 (41.7) 7 (58.3) 0.564 0.333 

> 15 2 - - 2 (100.0) - - 
a Number of patients who had completely pill counts in 3 visits and exclude error data    
b  Paired sample t-test  
  

 Among  263 patients who got MTM service by pharmacist home health care, 

there were only 236 patients that achieved three visits. Among those 236 patients, 65 

were adherent, 67 were partially adherent, and 104 were non-adherent.   

  

 The change of adherent level after MTM in Table 7 showed that some of the 

patients who were non-adherent before intervention became adherent (18.2%) or 

partially adherent (26%) afterward. The partially adherent were adherent afterward 

(32.8%). However, 55.8% of non-adherent group did not proven on the adherent level. 
    

Table 7:   Adherence levels prior to and after pharmacist home health care service   
Na=236 The change stage of adherence level after MTM service at home 

Adherence Level baseline Adherent (%) 

(n=66)            

Partially adherent (%) 

(n=70)               

Non-adherent (%) 

(n=100)            

Adherent                  (n=65) 38.5% 32.3% 29.2% 
Partially adherent     (n=67) 32.8% 32.8% 34.4% 
Non-adherent           (n=104) 18.2% 26.0%  55.8% 

a Number of patients who had completely pill counts in 3 visits and exclude error data    
 

The co-morbidity was the main problems in diabetes.  As a result, the study 

found that 53.5% of the patients had more than two co-morbidities. Hypertension and 
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dyslipidemia were the main co-diseases with 36%. The hypertension was the major of 

co-morbidity (82.9%) (Table8).  
    

The average numbers of drugs that a patient had to take were ranged from 7 to 

11 for diabetes with more than two co-morbidities. The adherent average (SD) was 

58.5% (27.2) thus the evidence exhibited a significantly high non-adherent as co-

morbidities. Furthermore, the adherent level was less than 33% in all groups. The non-

adherent level increased as the numbers of co-morbidities.  
 

Table 8: Adherent level and number of drugs with co-morbidity  
 

Co-morbidity 

 

Na 
(245)

% Number of 
drug 
average(SD) 

%Adherent 
average   (SD) Adherent  Level (%) 

   
Mean 7.1(3.0) 58.5   (27.2) 

AdherentPartially 
adherent 

Non-
adherent

DM only 22 9.0 4.5   (2.0) 47.6   (28.8) 27.3 0.9 63.6 
DM with HTN 73 29.8 6.4   (2.8) 58.7   (28.2) 31.5 20.5 47.9 
DM with Dyslipidemia 18 7.3 5.7   (3.3) 64.8   (27.7) 22.2 55.6 22.2 
DM with CVD 1 0.4 7.0   (0.0) 84.0     (0.0) 100.0 0.0 0.0 
DM with HTN and 
Dyslipidemia 90 

 
36.7        7.6   (2.5) 58.8   (26.4) 23.3 32.2 44.4 

DM with HTN and CVD 6 2.5 10.2   (4.4) 74.1   (16.5) 33.3 50.0 16.7 
DM with Dyslipidemia & 
CVD 1 

0.4 
11.0   (0.0) 47.4     (0.0) 0.0 0.0 100.0 

DM with HTN, Dyslipidemia 
and CVD 

34 
 

13.9   9.6 (2.0) 
 

57.8   (25.2) 
 

26.5 
 

29.4 
 

44.1 
 

a Number of patients who had  adherent assessment at 2 times for visiting 

 

2. Clinical outcome 
 
The clinical outcomes assessed in this study were changes in blood pressure 

level, fasting plasma glucose and the percentage of patients at their goal for each of 

these parameters. In addition, the percentage of patients with fasting plasma glucose 

as stated in Diabetes Management Guideline 2008 (Diabetes Association of Thailand) 

and blood pressure level stage as asserted by the Seventh Report of the Joint National 

Committee on prevention, detection, evaluation, and treatment of high blood pressure 

(JNC 7) guideline. 
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2.1. Diabetes result 

 

As a consequence, this study found that the data of fasting plasma glucose level 

were collected from Bangkok public health centers.  There were only 77 patients who 

had completed the results. The glycated hemoglobin or hemoglobin A1C (HbA1C) 

outcomes could not be collected from hospitals and primary care units due to some 

limitation. Therefore, the clinical profile for the drug monitoring could not access in 

this study.  

  

 The results were the average fasting plasma glucose levels higher than 126 

mg/dL were not significantly reduced (3.5%) from baseline. However, this study was 

such a short period of care that the diabetes patients were not able to control or 

improve the outcome. The result might have been change if the service of care had 

continued. Thus, the care providers as community pharmacists should continue giving 

services concerning the medical management to diabetes patients in communities or at 

home.  

 

The key of success for diabetes cares were patient profiles that must be 

forwarded to health care providers in order to support their work. Nevertheless, the 

referral systems were not linkage between the secondary, tertiary care with primary 

care units, and therefore it led to a lack of patient profiles as clinical data or drugs 

profiles. The HbA1c data had only 10 patients’ available data from Bangkok public 

health centers. The clinical data were not linkage between the tertiary care and 

primary care therefore; this study had no target to achieve in HbA1c results.   

 

 Table 9:  Average of fasting plasma glucose level in visit 

Fasting plasma glucose 
level  N a = 77 (%) 

1st            
average FBS b 

3rd              
average FBS b 

P Value c 

P< 0.05 

≤ 126 mg/dL 30 (39.0) 110.4±14.0 128.2±42.1 0.043 

> 126 mg/dL 47 (61.0) 165.5±33.9 159.9±49.6 0.378 
a Only patients’ data from BKK Public Health centers had between study 
b The average fasting plasma glucose were available during study , c Wilcoxon signed ranks test  
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2.2. Hypertension result 

 
 

The Seventh Report of Joint National Committee on Prevention, Detection, 

Evaluation and Treatment of High Blood Pressure (JNC7) guideline classified stage of 

blood pressure to 4 stages; normal, pre hypertension, hypertension stage 1, and 

hypertension stage 2. The treatment guideline of hypertension required two 

medications to reach the goal of maintaining the blood pressure <140-90 mmHg or 

blood pressure or < 130/80 mmHg in patients with diabetes. 
 

The results presented the percentage of patients who were (38%) pre-

hypertension, (32%) stage I hypertension and (16%) state II hypertension. The average 

systolic/diastolic had an improve outcome in patients with hypertension stage I, and 

stage II (Table 10). Patients had more adherent on medication and food knowledge 

due to MTM service by pharmacist home health care. 
 

Table 10:  Comparative of hypertension state change after medication therapy 

management by pharmacists 
Stage N = 253a 

(%) 
1st average 
SBP/DBP 
(mmHg) 

3rd average 
SBP/DBP 
(mmHg) 

P Value b 
SBP 

P Value b 
DBP 

Normal 

SBP <120 and DBP <80 

 

35 (13.8) 
111.3±6.9 / 

67.8±7.5 
124.6±15.0 / 

72.6±9.8 <0.01 0.003 

Pre-hypertension 

SBP 120-139 or DBP 80-89 

 

95 (37.5) 
130.5±6.4 / 

75.2±8.2 
130.3±12.1 / 

72.9±9.2 0.893 0.033 

Stage I 

SBP 140-159 or DBP 90-99 

 

82 (32.4) 
146.0±8.3 / 

83.3±9.7 
140.7±18.8 / 

81.3±11.8 0.011 0.110 

Stage II 

SBP  ≥160 or DBP ≥100  

 

41 (16.2) 
172.3±15.5 / 

88.9±11.0 
151.9±21.7 / 

80.7±12.3 <0.01 0.001 

SBP = systolic blood pressure       DBP =diastolic blood pressure 
a Number of patients who were completed 3 visit and follow up, b dependent sample t-test 
 
2.3.   Problems 

 

2.3.1. Clinical problems 
 

This study found the clinical problems (Table 11) were the peripheral 

neuropathy (46.5 %), diabetic retinopathy (19.1%), diabetic foot ulcer (4.1%), and 
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polyurea (3.8%). The clinical symptoms occurred from the drug treatment that was 

hypoglycemia, edema / ankle edema, postural hypotension and cough. The results of 

clinical symptoms were the peripheral neuropathy was defined from foot screening by 

monofilament, were used to diagnosis sensory loss of feet.  

 

  Table 11: Clinical problems list  

Clinical Problems N (288) Problems per 

patient (%) 

Peripheral neuropathy 134 46.5 

Uncontrolled hypertension 119 41.3 

Diabetic retinopathy 55 19.1 

Pitting edema 22 7.6 

Dizziness 12 4.1 

Diabetic foot ulcer 12 4.1 

Polyurea 11 3.8 

Hypoglycemia 11 3.8 

Stress / depression 7 2.4 

Muscle pain 7 2.4 

Edema / ankle edema 6 2.0 

Postural hypotension 4 1.4 

Cough 4 1.4 

 

2.3.2. Drug related problems 
 

For detecting of drug-therapy problems (DRPs), pharmacist home health care 

used criteria of Drug Related Problems Assessment Guideline (DAG) which were 

modified the part of categories from Strand LM and Hepler and the decision making 

criteria for medication management were also modified from PCNE Classification for 

Drug related problems. It can be said that DRPs originated from 3 levels: prescription, 

patient and delivery. This study categorized the classification based on original cause. 

The taxonomy classification of drug related problems were identified to eight different 

domains and 38 sub-domains of type of drug related problems (Appendix II.1).  
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There were three main problems that were classified as drug problems, disease 

problems (clinical symptom), and life style problems.  The drug problems were 

defined to drug related problems. A total of 771 drug related problems (median 2.67 

per patient) were addressed by registered community pharmacist, major issue 738 

compliances (95%).  

 

 Separately, only drug related issues (33 problems) from the first visiting were 

classified into seven categories: the numbers of problems in the first visit were adverse 

drug reaction (20), drug interaction (4), untreated indication (4), sub-therapeutic 

dosage (3), and improper drug selection (2). The problem issues changed in the third 

visiting since the problems were solved; furthermore the drug related problems were 

reduced of adverse drug reactions and compliance. Nevertheless the untreated 

indication problem did not change. See Appendix II.2.  

 

Table 12: Type and number of drug-related problems 

Type of Drug Related Problems  Number of  problems (N=263)  

 1st visit 

(288) 

2nd visit 

 (274) 

3rd visit  

(263) 

1. Untreated indication 4  8  15  

2. Improper drug selection 2   1   2   

3. Sub-therapeutic dosage 3   2   0   

4. Over-dosage 0    0   1  

5. Adverse drug reaction 21 14 8  

6. Drug interaction 5  4  0   

7. Invalid indication 1     0    0   

8. Non-compliance 822 885 684 

Total 858 914 710 

Number of DRPs per patient 2.98 3.33 2.69 

 

The non-adherence patient or non-compliance caused the highest incidence of 

drug related problems.  The data showed that 92% of patients were found non-

adherence with at least one medication. The patients intervened by registered 

community pharmacist at home; consequently, improved the adherence medication by 

8% and 12% in the first to second and the second to the third visit, respectively.  
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The sub-group of drug related problems and number of drugs in three visits were 

classified in Table 13. The results showed a close relationship between the problems 

and the number of medication taken by patients. The problems became worse when 

the number of drugs increased. The study detected a higher number of untreated 

diseases in the second and the third visits. However, the problem could not be solved 

because of two reasons; the information was not forwarded to the doctors or the 

doctors took no action on the given information. Another two interesting issues are 

adverse drug reaction and drug interaction problems. The study found that these two 

problems could be reduced by the team in the second and third visit. As more 

information can be found in Appendix II.2.  

 

Table 13:   Drug related problems in sub-categories and number of drugs 

 
Number 
of Drugs N 

(263) 

Untreated 
indication

Improper 
drug 
selection 

Sub 
therapeutic 
dosage 

Over 
dosage

Adverse
drug 
reaction

 Drug 
interaction 

Invalid 
indication 

Compliance 

1st   
Visit 1 – 3 

28 2 1 0 0 2 0 0 42 
 4 – 6 92 1 0 2 0 7 0 0 195 
 7 - 9 85 1 1 1 0 5 2 0 298 
 10 - 12 45 0 0 0 0 4 0 0 141 
 > 12 13 0 0 0 0 2 2 0 62 

 Total  4 2 3 0 20 4 0 738 

2nd  
Visit 1 - 3 26 0 0 0 0 0 0 0 38 

 4 - 6 94 4 1 0 0 4 0 0 209 
 7 - 9 92 2 0 0 0 3 2 0 360 
 10 - 12 37 1 0 1 0 4 0 0 158 
 > 12 14 0 0 1 0 3 2 0 82 
 Total  7 1 2 0 14 4 0 847 

3rd 
Visit 1 - 3 28 0 0 0 0 0 0 0 33 

 4 - 6 98 6 2 0 1 4 0 0 215 
 7 - 9 83 8 0 0 0 3 0 0 250 
 10 - 12 41 1 0 0 0 0 0 0 123 
 > 12 13 0 0 0 0 1 0 0 63 
 Total  15 2 0 1 8 0 0 684 
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Table 14:  Drug related problems description, and recommendations by pharmacists 

Modified Drug Related 
Problems (DRPs) 
Classification  

Example / Description Recommendations 

1. Untreated indication:        
Recommendation to 
start a medication for a 
medical condition that is 
currently untreated but 
considered a standard of 
care 

- Patients with untreated indication 
for prescription therapy (e.g., a 
patient with diabetes, 
hypertension, and Dyslipidemia) 

- Statin for patients with 
hypertentsion and total 
cholesterol above goal 

- Angiotensin-coverting enzyme 
inhibitor for patient with diabetes 
and micro-albuminuria 

- Recommend as the 
guideline treatment  

- Physician consultation  

- Referral 
documentation to 
physicians 

 

2. Improper drug 
selection: 
 

- Patients continued Prednisolone 
tab prescribed for long time 

-  An order to initiate drug therapy 
that was not indicated (e.g., 
patient continue on proton-pump 
inhibitor therapy after resolution 
of an acute gastrointestinal  

- The prescribing of multiple 
medications for the same disease 
state by multiple providers  

- Un-coordinate care may result in 
insufficient monitoring of a 
patient’s disease states.  

- Medication 
Adjustment as 
prescription 
  

- Stop taking medicine 
 

- Physician consultation  

- Referral to physicians’ 
documentation 
 

3. Sub-therapeutic dosage:    
Recommendation for 
alternative dosing for 
someone on a sub-
therapeutic dose        

- Patients had been demonstrated 
underuse of a drug product and 
the result was still noncompliant 

- Too low Aspirin dosage, 60 mg, 
for prevention cardiovascular 
disease 

-    

- Dose increase 
suggestion 

- Dose schedule change 
suggestion 

- Referral 
documentation to 
physicians or 
healthcare providers 

4. Over-dosage:                      
Recommendation for 
alternative dosing for 
identification of a patient 
prescribes a dose that is 
inappropriately high or 
should ideally be titrated 
downward 

- Patient had duplicate therapy 
from primary care and hospitals 

- Drugs  

- Dose decrease 
suggestion 

- Dose schedule change 
suggestion 

- Referral 
documentation to 
physicians or 
healthcare providers 
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Table 15: Drug related problems description, and recommendations by pharmacists (Conti.) 

Modified Drug Related 
Problems (DRPs) 
Classification * 

Example / Description Recommendations 

5. Adverse drug reaction:      
Identification of a potential 
or actual adverse drug 
reaction 

- Medications had adverse drug 
reactions (e.g.,   
  Glipizide, Glibenclamide, 
Metflomin,  Furosemide, Copidogrel, 
Enalapril ect.) 

 
 

- Dose increase 
suggestion 

- Dose decrease 
suggestion 

- Dose schedule 
change suggestion 

- Monitor for adverse 
drug reaction 

- Clarify drug dose or 
regimen 

6. Drug interaction:               
Identification of clinically 
relevant drug interactions or 
warning of potential drug 
interactions 

- Drugs were used to identify drug 
interaction    (e.g., Simvastatin –
Gemfibrozil (rhabdomyosis), 
Glibenclamide-Moxifloxacin ) 
 
 

- Referral 
documentation to 
physicians or 
healthcare providers 

- Stop taking medicine 
- Physician 

consultation  
-  

7. Invalid indication:              
Recommendation to 
discontinue a medication 
that appears to lack an 
indication 

- Patients had taken the drug “Brown 
mixture 3 times a day” that did not 
have an indication 

- Herbal or traditional medicine 
substitution 

- Non-drug treatment 
suggested 

- Stop taking wrong 
medicine /or herbal 
 

8. Compliance:                       
Evidence that the patient is 
not taking the medication as 
prescribed 

  

- Not taking the medicine as 
directed by the 
prescription 

- Forgot to take the 
medication as directed by 
the prescription 

- Stop taking medicine 
without the doctor’s 
permission 

- Lack of medicine 
- Not meeting with the 

doctor as appointed 
- Excessive use of 

medication ; herbal, health 
supplement 

- Impropriated medicine 
storage 

- Drug was not being taken as 
prescribed due to several reasons or 
belief in drug dangerous 

- Drug was not taken / 
administration at all because the  
drug administrations’ complication  

- Wrong drug taken / administration 
were complexity, numbers of drugs 
more than two items.   

- Patient was confused about drug 
regimen 

- Patient would prefer a different 
drug such as believe, friends 
influence, environment issues. 

- Lifestyle issues 
- Patient had not well experienced 

clinical problems 
- Store drug in the refrigerator  
 

- Recommend to take 
drug as prescribed 

- Adherence aid 
suggested 

- Suggest adherence 
monitoring 

- Provide information 
or information 
provided 

- Non-drug treatment 
suggested 

- Suggest a proper way 
to store 
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2.3.3. Life style problems 
The life- style problems were for example, having sweet fruits; having too much 

Thai dessert and lack of exercise.  

These are main influences on their treatments. This means that without changing 

patient’s behavior, their condition cannot be treated well. Since it is hard to change 

their life-style, it is then difficult to reach their goals. 

 

2.4. Problem solving result 
   

The numbers of referral cases were 34 patients (11.8 %) of total 288 patients. 

The response rate of refers were 55% physician accepted. The referral documents 

were brought to physicians by patients. Nevertheless, some of patients were not 

passed the information or referral documentation to physicians.      

 

Table 16:  Referral cases and response rate 

Drug related problems Refer cases (N) Respond rate (%) 

1. Untreated indication 4 2 

2. Improper drug selection 2 - 

3. Sub-therapeutic dosage 2 1 

4. Over-dosage 1 1 

5. Adverse drug reaction 12 8 

6. Drug interaction 3 2 

7. Invalid indication 1 - 

8. Non-compliance 9 5 

Total 34  19 (55%) 

 

3. Humanistic outcome 
 

3.1.   Patient satisfactions 
There were 25 items in patients satisfaction questionnaire were scored on a 5-

point Likert scale, see Appendix VIII. The questionnaire asked about service 
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satisfaction with pharmacist home health care (i.e., How satisfied are you with the 

clarification of answers given by the pharmacist?)  

 

The results of satisfaction level of Medication Therapy Management by 

pharmacist home health care were in the high level of satisfaction (83.3% (9.074 SD)), 

and  have internal consistency in Cronbach’s alpha 0.838 for total scale. The reliability 

test showed on Appendix IV. 

 

Table 17: Satisfaction of pharmacist home health care services 

Satisfaction  (25 questions)  
Satisfaction of service  

(125 total scores) 

Mean 

SD 

Cronbach’s Alpha 

3.332 

0.478 

0.838 

 

3.2.  Diabetes Patient Quality of Life  

 
3.2.1. The Diabetes Quality of Life (DQOL) questionnaire, see Appendix III,  

was developed by Diabetes Control and Complication Trial (DCCT). The 

questionnaires of DQOL were diabetes specific measurement of health related quality 

of life for use with adults. (The DCCT research Group., 1988). The instrument has 

been shown to have internal consistency in Cronbach’s alpha 0.92 for total scale, for 

subscale: satisfaction with diabetes treatment (r= 0.88-0.86), impact of treatment 

diabetes(r= 0.77-0.85), and worry about the future effect of diabetes satisfaction (r= 

0.66-0.67) (The DCCT Research Group, 1988). 

 

The study was modified from the diabetes quality of life questionnaire of DQOL 

of Diabetes Control and Complication Trial (DCCT). These were self-administered 

questionnaires in three subscales; 1) satisfaction with diabetes treatment, 2) impact of 

treatment diabetes, and 3) worry about the future effect of diabetes of 33 items 

(Debavalya U., 2008). The Items were scored on a 5-point Likert scale and are of two 

general formats. One format asks about the frequency of negative impact of diabetes 

itself or of the diabetes treatment (i.e., “How often do you worry about whether you 
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will pass out?) and provides respond option 1 (very satisfied) to 5 (all the time). The 

second format asks about satisfaction with treatment and quality of life (i.e., How 

satisfied are you with your current diabetes treatments?) and is scored from 1 (very 

satisfied) to 5 (very dissatisfied). Higher scores on DQOL items and subscales are, 

therefore, negatively valenced, indicating problems frequency or dissatisfaction.  

 

The modified diabetes quality of life questionnaires of 33 items were tested of 

validity by Cronbach’s Alpha. The result showed good total internal consistency (r= 

0.780). The strong correlation with previous study in each of subscales 1) satisfaction 

with diabetes treatment (r= 0.870), 2) impact of treatment diabetes (r= 0.877), and 3) 

worry about the future effect of diabetes (r= 0.933). The reliability test showed on 

Appendix IV. 

 

Table 18: The Satisfaction of Diabetes Quality of Life (DQOL)  

Modified Diabetes Quality of Life (DQOL) Number 

of items 

Mean 

 

SD  
Cronbach’s 

Alpha 
(r) 

Dimension1: Satisfaction in life and activity daily 19 4.485 0.537 0.870 
 

Dimension2: Satisfaction in diabetes disease  impact 6 3.875 1.028 0.877 
 

Dimension3: Satisfaction in worries about diabetes 8 4.019 1.122 0.933 
 

Total 33 4.201 0.872 0.780 
 

4. Economic Outcome 
 

4.1. Economic outcome measurement  

  

 The study showed that 133 patients had received more medications than 

necessary. After calculated the information using a formula written in Appendix III, 

the cost of excessive drug given was 1,358.10 Baht per patients per month. As a result, 

the government, who are responsible to the expense, might be able to save about 

16,297.72 Baht per patient per year. 
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Table 19: The cost and number of excessive drug per patient 
 Number of excessive drugs 

(N=154) 
The cost of excessive drug  (Baht) 

(N=125*)   

  Tablet / Month Baht /Month  

Mean (SD) 92   (91.09) 1,358.10    (4,126.13) 

Max 630                           35,383.63            

Min 1                                    0.72 

* The number of patients who were receiving drug less than 2 weeks was excluded.  

 

The figure in Table 20 showed that patients who had financial support as being 

government officers or relatives seemed to have quite high average cost of excessive 

drug per patient. This group of patients received better quality medications and higher 

price than others, except in self payment, due to the government support. As a result, 

the cost of each excessive drug among these patients was much higher than other 

patients with other kinds of support, such as Universal health coverage and Social 

security care. 

 

Table 20: The average cost of excessive drug by health insurance care card 

Health insurance care card 

 

(N=133) 

 

The average cost of  

excessive drug per patient per month * (Baht) 

 
Government officer 34 2,124.69 
 
Self payment 10 6,177.09 
 
Universal health coverage 77 385.22 
 
Social security care 4 221.27 
 
Others 
 

 
8 
 

 
3.610.93 

 
* Calculated from actual drug list from prescribers only, expired drug were excluded.  

 

The figure in Table 21 showed that the estimate cost of excessive drug from the 

prevalence of uncontrolled diabetes in Bangkok was 497,295,254 Baht per month. The 

excessive drug cost expenditure should be concerned about health service for drug 

cost controlled. Furthermore, the pharmacist home health care service should be 

consideration for medication utilization of chronic patients.  
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Table 21: Estimate excessive drug cost as prevalence rate 

  Prevalence rate a   
(2009)  Population  

Thailand                   64,000,000 

Bangkok                   9,300,000 

DM prevalence in Thailand 6.9                 4,416,000 

DM prevalence in Bangkok 9.2                    855,600 

DM treatment but uncontrolled in Thailand 37                 1,633,920 

DM treatment but uncontrolled in Bangkok 42.8                    366,197 

  Estimate Excessive Drug Cost (Baht/Month) 

  Per patient b Per population  
(approximate calculation) 

Cost of excessive drug per patient in Thailand 
(Baht/Month)            2,218,863,360 

Cost of excessive drug per patient in 
Bangkok (Baht/Month) 

  
1,358.00             497,295,254 

 

a   data from Aekplakorn W. (2009). National Health Examination Survey Office (NHESO)          
(4th ed.). Bangkok. 
 b data from study 

 

 



 

CHARTER V 

 

DISCUSSION 

This chapter covers discussion of the result or outcome of medication therapy 

management (MTM) service for diabetes care by pharmacist home health care and the 

elements of chronic care model (CCM) for diabetes discusses by this study. The 

chapter ends with the limitations of the study.  

I. CHRONIC CARE MODEL WITH MEDICATION THERAPY 

MANAGEMENT (MTM) BY PHARMACIST HOME HEALH 

CARE SERVICES 

This study integrated concept of Chronic Care Model for diabetes by Medication 

Therapy Management by pharmacist home health care.  This study was applied into 

every elements of chronic care model. The CCM divided into two levels; organization 

level, and practice level.  Figure 5 below shows how the model is related to this study 

and some suggestions and discussions related to the model.  

I.1 Organization Level   

1. Health System   

Health care organization 

The Financial incentives supported from National Health Security Office 

(NHSO) was important for sustainable of home health care services. This 

study cannot be pursued in the future if without the financial help from NHSO. 

In other words, without financial support, the practice cannot be conducted.  

 

Furthermore, the reimbursement pharmacist home health care service of a 

provider organization has a major impact on chronic care improvements 

especially; medication utilization, which are more likely to survive throughout 
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the long term if they increase revenues or reduce expenses. The chronic care 

quality, improvements are indicating to all health expenditures.  

The health organization’s goals and leaders do not view home health care by 

pharmacist as a priority in home health care team, innovation will not take 

place. The pharmacist home health care service should be a main job or 

routine activities in different level of care.  

 

The Community Pharmacy Association (CPA) has members who practice in 

community pharmacy. The CPA should be strengthening the new role of 

community pharmacist for chronic patients in community area. The 

organization should be linkage with other health provider; secondary, tertiary 

hospital with pharmacy, and focus on continuity of care in pharmacy.   

 

2. Community Resources and Policies 

The health care provider, organizations need linkage with community-based 

resources for improve the chronic diseases; diabetes. The community linkages 

by the pharmacist home health care team provide care management due to 

helpful for the public health centers or primary care units with limited 

resources. 

 

The village health volunteers in communities are important resource for 

intermediate supportive the patients and communicate the health information 

to each community. The health policy should motivate and encourage village 

health volunteers and build up to every community in Bangkok metropolitan.  

  

The pharmacist home health care encourages patients to participate in 

effective home care community program. The following should be done: 

The policy should establish a set of policies for the home health care visiting 

team. The care manager or case manager can be physician, nurse, pharmacist, 

and community pharmacist in pharmacy that depend on patients to closure 

consultation with provider.  The chronic illness care policies propose home 
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health care service as requirement and can help indicating which patients 

should be visited.  

 

The pharmacist home health care coordinates with nurse home care team. 

Nurse home health care is the important health provider to manage each case 

because they are responsible to all related health problems of the patient in 

communities.   

 

Community Pharmacy Association (CPA) organized and supported the home 

health care program. The CPA helps to advertisement thought the member for 

expand the pharmacist home health care service activities.  

 

    I.2 Practice Level  

     1.  Self-management support 

Patients and caregivers must be properly educated and counseled and their 

medication therapy properly managed. These are what the team had done: 

The pharmacist home health care is emphasis on patient empowerment and 

acquisition of self-management skill. This is to help patients’ compliance and 

getting outcome improvements. 

 

A personal medication record handbook for patient is focus on the personnel 

patient’s medications. This book endorses the concept of health self 

management support and method of health information between patient and 

health provider; such as physicians, nurse, and pharmacists. The education 

program for family/ or care giver that this is to improve supports from the 

family and care givers. 

 

2. Delivery system design 

The delivery system design was built on the basis of MTM service through 

home visiting. This is particularly for patients who are at high risk as a result of 

chronic medical conditions and /or complex medication regimens. MTM 



93 

services that implement effective pharmacist home service greatly enhance 

patient care, leading to improved overall health, while at the same time 

decreasing overall health care system costs by reducing improper medication 

use, preventing adverse drug events and other undesirable outcomes and support 

achievement of the therapeutic goals.  

The following is the practical design according to MTM services to help create 

pattern for each visiting. Community pharmacist home health care by 3 times of 

medication therapy management services. The role of the community 

pharmacist in primary health care team explores in pharmacist home health care 

in each catchment area. Furthermore, the patient registered with community 

pharmacy in each area should be considered.  

The number of visiting can adjust by the clinical problems solving, drug related 

problems solving results, and severity of diseases. The pharmacist home health 

care planning can visit in every month, and every week; nevertheless, is not 

more than three months for cycle of home health care.  

 

The long-term care is deemed necessary; many different reasons may hinder its 

implementation, especially in the home setting. In our study, these were mainly 

related to organizational problems, such as delays in performing the 

multidimensional assessment, the existence of waiting lists for residential 

services and delays in the provision of home. The home support is one of the 

core care services required in the community to enable elderly adults to remain 

at home. The pharmacist home health care from community pharmacy is a new 

home support delivery and performance management model. The linkage level 

of health providers should have the referral system. The referral system is lack 

of linkage between tertiary, secondary, and primary care, especially clinical 

profile for monitor. The longitudinal delivery continuity of care is associated 

with higher delivery of home health care services, improved diabetes control, 

lower health care cost. 
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3. Decision support 

These are decision supports needed in the study. They are used to help encouraging 

the visit team consulting, helping and making decision better. 

3.1 The specialist expertise team set up for pharmacist home health care.  The 

visiting team should be able to contact and ask for help from this team when 

needed. The clinical decision support need more practice by case-based 

learning. 

3.2 Evidence based guideline should set up by the professional health 

organization. 

3.3 Home health care training program; this program provide for standardization 

and competency of community pharmacist home health care.   

3.4 Case or problem based learning program; the pharmacist home health care can 

integrate knowledge for support tam.  

3.5 The drug related problem guideline is for useful for define the problems. 

 

4 Clinical information systems 

The system might be able to be used to record patients’ health information. An 

application on handheld devices cans application. The device will be used to 

collect patient profile on the field so that the staffs will not have to deal with 

paper-based information and the directly refer to physician. The patients, care 

givers can register with community pharmacies. 
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Figure 5: Chronic Care Model with Medication Therapy Management (MTM) by 

pharmacist home health care service 

 

 

Production interaction 

Improve Outcome 

Informed, activated patient Prepared, Proactive practice 
team Patient Centered 

Timely and efficient 

 

Self-management support 

These are what the team had done: 
1. Emphasis on patient  

empowerment and acquisition 
of self-management skill. – This 
is to help patients’ compliance 
and getting outcome 
improvements. 

2. A personal medication record 
handbook for patient. – As 
stated in prior sections 

3. Education family/ or care giver 
– This is to improve supports 
from the family and care givers. 

 

Delivery system 
design 

The following is the 
practical design according 
to MTM services to help 
create pattern for each 
visiting. 

Community pharmacist 
home health care by 3 
times of medication 
therapy management 
services  

 

Decision support 

These are decision supports needed in 
the study. They are used to help 
encouraging the visit team consulting, 
helping and making decision better. 
1. Specialist expertise team. – The 

visiting team should be able to 
contact and ask for help from this 
team when needed 

2. Evidence based guideline 
3. Home health care training program 
4. Case/problem based learning 

program 
5. Develop drug related problem 

guideline 

Clinical information systems 

The system might be able to be 
used to record patients’ health 
information. 

1. An application on handheld 
devices. – The application will 
be used to collect patient 
profile on the field so that the 
staffs will not have to deal 
with paper-based information. 

2. An application for registering 
patients, care givers and 
pharmacies. 
  

Coordinate 

Evidence based and safety 

Practice Level (The following modules below are needed in this study) 

Community                                     
Resources and Policies 

- To encourage patients to participate in 
effective community program. The following 
should be done: Health System 1.  Establish a set of policies for the visiting 

team. – This can help indicating which 
patients should be visited. Health care organization 

2. Coordination with nurse home care team 
– Nurses are the best people to manage 
each case because they are responsible 
to all related health problems of the 
patients.  

1.1 Financial incentives supported from National Health Security 
Office (NHSO)- without the financial help from NHSO, this 
study cannot be pursued in the future. In other words, without 
financial support, the practice cannot be conducted. 3.   Community Pharmacy Association 

organized and supported the home 
health care program. – With a help of 
the association, more pharmacists can 
give more services to the patients. 
Together with advertisements, more 
pharmacies might be will to join the 
team. 
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II. HOME HEALTH CARE PROCEDURE AND TOOLS BY 

MEDICATION THERAPY MANAGEMENT SERVICES  

This study is mainly about diabetes which is a kind of chronic diseases. To deal 

with chronic illnesses, Chronic Care Model becomes a vital concept in practice. It is 

very important to choose a suitable tool to have the study done properly. Although 

Disease Management had been introduced for health service before MTM services, 

the disease management provide by other health professionals such as physicians, 

nurses, pharmacists, therapists, that did not seem to specifically services by 

pharmacists (Melissa et al., 2007). MTM service was then chosen instead for focus on 

pharmacist medication service management. 

There are many other reasons of why MTM was selected. Firstly, the 

procedures are clear and can be easily followed. In addition, it was implemented 

worldwide and has been developed by many institutions in order to improve 

treatments as previous study (Barnett, M.J. et al.,2009). Furthermore, MTM could be 

used to serve patient individual needs. It also constructs an interaction between 

patients and the pharmacist, which is an individual approach as the patient-center 

care. This then builds good relationship and trust among them. Lastly, the procedures 

helped pharmacists treating patients more efficient continuity of care and medications 

management. 

MTM focuses on medication management which is highly suitable for this study 

because the patients in the study had uncontrolled diabetes diseases. These patients 

need specific management on their drugs since these patients generally take several 

medicine; polypharmacy. It processes are also very helpful to this study. 

Medication Therapy Review is the most important part because pharmacists will 

have to hold full responsibility to patients’ medication by face-to-face interaction. 

This also builds a good relationship between the patient and the pharmacist. Building 

the relationship, the patient might be willing to give out information needed to the 

pharmacist. This then helps improving patient conditions. 

After gaining useful information from the patient, the pharmacist and patient 

will then help each other improving adherence by implementing patient-centered 

approach. Discussing what the patient wants could help increasing adherence because 
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each person has their own issues. Understanding the issues will help adjusting 

medications for the patient. The result from this study also supported these 

assumptions. 

However, some referral problems; overdose, drug interaction, have been solved 

by the pharmacists while others; untreated indication, adverse drug reaction, have 

remained. Although the pharmacists had found the problems, they could not help 

reliving them because these problems need to be transferred to the physician. The 

responses of referral depend on the hospital level such as the tertiary care has higher 

respond than private primary care unit. Without good inter-corporation between the 

pharmacists, the patients and the physicians, these issues cannot be put away. The 

pharmacist home health care could work with multidisciplinary team for data support 

and linkage by system.  

The last issue on MTM is about the documentation. The documentation is 

another key component in MTM to help create consistency by creating and sharing 

professional documentation and information among members in the health care team. 

At the end of the study, documentation was established. The documentation can be 

used in almost all pharmacists setting. Nevertheless, this is not the best solution. 

Implementing an online-based system can be much more practical though the system 

needs training. 

In order to complete the MTM service, the team staffs need to be standardized. 

In other words, these people need to be trained to be able to do their work towards the 

same direction following the same standard and procedures. Although there was a 

training team which helps training the staffs using a case-based learning, it was not 

efficient enough. This was because some of them had competent knowledge to do the 

work while some had not. To be able to take care of patients closely, hospital-based 

knowledge seemed to be insufficient. As a result, having modules related to 

pharmacist home health care in the university might be able to help pharmacists on 

taking care of patients. The modules must also concentrate on practicing 

pharmaceutical cares in communities, understanding public health, patient 

environment, finance and behavior.  
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Being trained, the pharmacists then had to visit patients at home. The team had 

decided of what tool were to be used in each visit. After the first visit, some tools 

were then adjusted to help patients such as plastic pill bags and labelers. The labelers 

were made bigger so that the patient could easily read them. For some patients, 

symbols and colors were needed to be used to help the patients understanding their 

medications better. These symbols and colors had been marked in their patient record 

book to help the patients or caregivers understand them. The size of plastic pill bag 

should the larger for the medication administration detail care fill up on the label. The 

suitable label medication could develop concept for elderly.    

Another important tool used was Patient Record Book, which was a small 

booklet. It contains patient health information, diseases and conditions. At first, it was 

the pharmacists’ responsibility to record blood pressure and other health information. 

Then, the pharmacists had to persuade patients to realize how the book might help 

them maintain their good health. The pharmacists encouraged that the book should be 

taken with the patient every time they come to meet with the physicians so that the 

physician can help recording other useful health information. 

Inside the book, there was a page in the middle which is used to record patients’ 

medications. The reason of why the page is in the middle is that patients can easily 

take out the page and stick it where they might prefer. An example of the book can be 

seen in the Appendix I. 

There was also Knowledge Guideline for Community Pharmacists. It consists of 

knowledge about diabetes, blood pressure, medications, food, and the importance of 

adherence. Without the guideline, some patients could not understand what 

pharmacists were talking about. Seeing pictures could help them following the 

pharmacists. Although, it was sufficient to be used in this study, to be applied in 

practice, the guideline needs to be improved in an area of other diseases such as 

kidney disease, asthma, cerebro-vascular disease and more details about food. 

Prior sections were mostly about tools and staffs. The following sections are 

going to be mainly about procedures done by the team.  
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Most of patient information used in this study came from Bangkok Public 

Health Centers. This is because the study concentrated on patients in the communities 

and the center had already a visiting nurse home health team which knew about the 

communities and the patients. Cooperating with them helped the study team work 

easier, safer and quicker. The center had registered volunteers health village in each 

community. These volunteers were very helpful to the study team because they were 

from the visiting communities. Therefore, there are more advantages of working 

together with the center than asking for cooperation from public hospitals. 

After gaining sufficient useful information, the team started to visit the patients. 

During the first visits, trusts and relationship were not built therefore patients did not 

give out all health information, such as not telling or showing all medications they 

had got, to the team. The team was struggling a little bit about having insufficient 

information in the first visit.  

The second visit was brought up to monitor how well the patients had complied 

the suggestions. The period of time between the first and the second visit was two to 

four weeks. The reason of why it is the appropriate time gap is that some problems 

need some time to be improved. For severe diabetics and adverse drug related 

problems, two weeks seems to be the best time gap because they might still need 

some help from the pharmacists while other general patients might be able to follow 

the suggestions without further problems. The latter group can then be left for up to 

four weeks before the second visit. 

In this visit, the pharmacists gained more trust and built better relationship. As a 

result, the team could identify problems and ideal solutions for the patients. The team 

was then able to refer the patients to the hospitals where they received proper 

treatments. Thus, the patients were continuously taken off by professionals. In 

contrast, some patient refused the second follow-up. Some patients misunderstood 

suggestions from the pharmacists or some caregivers did not allow the team to visit 

the patients for the second time. For these patients, only solution seems to be setting 

on-line based medical care system so that the physicians can retrieve the information. 

After the physician has taken actions, the patients might be willing to participate to 
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the program. Furthermore, in the first two visits, some patients might not realize any 

improvement; therefore the third visit should be done. 

The third visits were mainly about checking the adherence and monitoring their 

problems whether they have been solved. If the team finds any unsolved problem, the 

pharmacists need to contact other home health care to ensure that they are solved. At 

first, it was predicted that only three visits should have been enough. After completing 

the study, the study showed that three visits were not enough because of many 

reasons.  

Firstly, many patients had a lot of co-morbidities which cannot be solved within 

just three weeks. That is because these patients consumed a lot of medications and the 

medications were always changed from time to time. In addition, working only with 

pharmacists was not efficient. There should have been more professionals, such as 

nurses and physicians, within the team to help on other perspectives. 

Lastly, diabetics normally meet up with the physicians every three months. 

Patients’ medications might be changed. This means that if the patients did not meet 

up with the physician during the period of study time, it is possible that the team 

might not be able to help the patients on their new medications. As a consequence, 

each patient should gain a visit every a quarter which means every three months. 

However, the frequency might be adjusted according to patients’ conditions and 

diseases. For some cases, visiting every month is probably best suitable. In some 

patients, especially those who have cerebro-vascular disease, corporation between 

pharmacists and nurses could be helpful. It is because the nurses have to visit the 

patients so the nurses can check their medical information and inform the pharmacists 

after their visit. If the patients need any helps, the pharmacists then visit them. 

In Taiwan, the pharmacist home health care visits 8 times per patient per year 

that can reimburse in 1,000 Bath per times from the National Health Security Officer. 

The name lists of patients send to community pharmacist that is selected from high 

medication expenditure and hospitalization. There data health information is all 

linkage in every level of health care setting.         
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The numbers of pharmacist home health care for diabetes depend on the 

complication and severity of diseases, and problems from polypharmacy. The MTM 

can service in community pharmacy that has less frequency numbers of home care 

visiting by linkage systems from hospital to community pharmacy. 

Concerning the visiting time, it took longest in the first visit since the team 

needed to acquire a lot of patients’ health information.  The information contained 

demographic data, health status, patient medications, and patient life-style 

information. It is really important to gain this information to help solving their clinical 

problems because these people cannot control the disease well. It took about 25 

minutes to complete this process. After that the pharmacists counted pills for another 

10 minutes to decide whether the patients had taken their medications as prescribed. It 

is then followed by 15 minutes of discussions and education about food, treatments 

and medications to help the patients improving and solving their problems. The first 

visit takes approximately 45 to 60 minutes depending on patients. 

The second and the third visit take shorter time than the first visit because there 

is no need of asking for patients’ information. As a result, the remaining processes are 

making pill counts, checking compliance, and asking about problems; either old or 

new. These take about 30 minutes. 

According to the second and the third visit, the first visit might be able to take 

shorter than 45 minutes if there exists patients’ information; for example lab test 

result, patient health status and medication lists. Having a complete referral system, 

among hospital, primary care units and home the health care team, seems to be helpful 

to reduce time taken in each visit. Allowing community pharmacies to take actions on 

this process is another solution. This means asking patients to take their medications 

to the community pharmacies when they have any problems or when they need helps 

so the team does not have to visit all diabetics in their places. 
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III. THE MEDICATION THERAPY MANAGEMENT SERVICE 

OUTCOMES BY PHARMACIST HOME HEALH CARE 

There are two main outcome issues shown by this study; intermediate and 

clinical outcome.  

2.1. The intermediate outcome 

The intermediate outcome shows an improvement of problems caused by non-

compliance patients. According to the study, problems that had been solved by the 

health care services are not taking the medication as prescribed, not meeting with 

physicians as appointed, excessive medication usage, and inappropriate medicine 

storage. This is because of useful information given by the pharmacists which helped 

encouraging patients to follow physicians’ instructions. As a result, continuing these 

services might be able to help even more patients. 

In contrast, some problems that related to patients’ behaviors, such as forgetting 

to take the medication as prescribed, stop taking medicine without physicians’ 

permission, and lack of medications, could not be recovered by the health care 

services. The reasons of why these have no improvement might be because diabetics 

are lack of disease and medication awareness and education. The patients seemed to 

not take care of themselves nor take medications as directed by physicians since 

diabetes is a kind of disease which does not show the symptoms until it is in a severe 

condition. Consequently, giving knowledge and encouraging awareness might be the 

best solutions for the problems. 

Concerning on age of the patients, the study exhibits in Table 5 that most 

elderly have low adherence level. There are many reasons for the result. It is probably 

because, for example, they cannot read labels clearly, they do not understand labels, 

medication directions are written complicatedly, or they misunderstand that the 

medication may harm their health so they decided to stop taking some medication and 

might turn themselves to herbal medications instead. 

In addition, Non-adherent patients are also likely to have a close relationship 

with the number of drugs taken. That means the bigger the number of drugs, the 
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smaller the adherence level. Furthermore, the higher the patients’ age also leads to the 

greater the number of diseases and the number of drugs that they have to take, 

respectively. As a result, all causes given in the previous sections can also be stated in 

this section since the elderly tend to not aware of proper treatments. 

To emphasize, the number of diseases found in each diabetes patient also 

brought down the adherence level. This is, for a second time, because patients who 

have many diseases need a larger number of drugs than those who have few. As a 

result, having pharmacists to take care of these patients from the first place will 

probably be able to help stopping the growth of the number of diseases in patients and 

therefore the patients do not have to take so many medications. 

Referring to the information from the study, it may be able to claim that MTM 

service at home could help improving adherence level as the study showed that non-

adherent patients in the second and the third visit are lower than prior visit. However, 

there are some non-adherent patients left in the third visit. That is because the study 

period was too short to help changing some patients to reach their medical goals. 

2.2. The clinical outcomes 

The clinical outcome shows in the results of fasting plasma glucose level will be 

discussed in the first few sections and the second in results of blood pressure level in 

hypertension stage will discuss.  

There were a bit changes. That is because there was a difficulty to retrieve 

laboratory result from the hospital since the patients hesitated to ask for the 

information from their physicians. As a result, the fasting plasma glucose data were 

received from Bangkok public health centers which only available data, did not from 

hospitals.  The data of fasting plasma glucose level had only 77 patients. In additional, 

the glycated hemoglobin (HbA1c) could not be collected due to there were not in 

routine check up for everyone in period of study and community based data was 

limited. These were limitation of data system or data connection for diabetes care 

program in Bangkok and the patients were not aware or receive of individual health 

data from health care providers.   
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One of the most important reasons of why this cannot be controlled is that this 

type of disease is a kind of chronic disease. Therefore, it needs more time than just six 

months. As the fact that chronic diseases need continue treatments, patients should 

work closely with multi-disciplinary health care team in order to control their 

condition better. The pharmacist home health care team will then be able to forward 

any problems about patients’ diseases, medications and conditions found to the 

hospitals or the physicians e(Bruce, 2010). 

Another reason is that the study team did not receive patients’ laboratory results 

which can be used as an evidence support so the pharmacist home health care team 

can service by continuity of care for the patients and suggest what might be important 

to their diseases and conditions.  

As a result, there should be a referral system for registered chronic patients. 

This system should hold information such as fasting plasma glucose level, HbA1C, 

basic laboratory or data profile so that the pharmacist home health care team could 

help assessments and monitoring whether the medication is appropriate to the 

patients. Then the home based data recorded by the pharmacist home health care team 

will also be transferred back to the referral system and to the physicians, nurse 

respectively. The clinical information’s patients should be create in electronic referral 

system for health management.  

Moreover, patients cannot understand or derive anything when they see their 

laboratory results so they do not aware of their conditions nor reach their health goals. 

Without the awareness, complication of diabetes such as peripheral neuropathy, 

diabetic foot ulcer, and diabetic retinopathy, will be brought up. These diseases 

influence patients’ quality of lives greatly. Therefore, having individual of a patient 

record book /or health booklet might help improving the awareness. These booklets 

should consist of patients’ information, such as diseases, treatments and hospitals, 

medications’ information and laboratory results. This information can be filled by 

themselves/or health care providers as physicians, nurse and pharmacist who take care 

of the patients. This means that the patients are responsible to bring their own booklet 

every time to see the physicians or health care team.  
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However, the visiting team needs to encourage them to look after the booklets 

and to understand their disease and conditions. In the end, the team might then gain 

some information they need to take care of the patients from the booklet. Not only the 

booklets may help, but also implementing a routine check-up system might be another 

good process to help patients avoid other serious concomitant diseases. 

It will be useful to discuss about hypertension as hypertension and diabetes are 

always found together in a patient. As a result, every visit, the team measured 

patients’ blood pressure. The study concentrated on patients with hypertension State II 

as JNC VII guideline since without good care, these patients might have cerebro-

vascular diseases. That is because the patients, in State II, had not taken medicine as 

prescribed. After the pharmacists gave suggestions on life-styles and medications, 

these patients’ conditions were then improved. The patients were improved by the 

visiting team due to the encouragement from the pharmacists in the visiting home 

health care team on taking medications appropriately. To continue the satisfactory 

results, the pharmacists’ home health care team should persuade the patients to have 

their blood pressure measured by pharmacies nearby if they do not have a blood 

pressure monitor at home.  

In the community pharmacies, patients should be educated on how to treat 

themselves to their diseases by community pharmacists. Furthermore, community 

pharmacists should keep patients’ profile so that next visit, the patients can be treated, 

monitor, and follow up according to their conditions. The patients can access of 

pharmacist service in the community pharmacy. Another important reason of why 

doing this might help is that patients will not have to pay for any transportation since 

they can reach to the place easily.  

 

IV. PROBLMES SOLVED BY PHARMACIST HOME HEALTH 

CARE 

This study found that the two more co-morbidity were the main in diabetes 

Table 7 such as hypertension, dyslipidemia. The clinical problems, complications in 

Table 10 of diabetes patient, the results were peripheral neuropathy, diabetic 
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retinopathy, diabetic foot ulcer, hypoglycemia, and others. The similar results of 

prevalence were also found in the studies of the Endocrine Society of Thailand 

Diabetes register project 2003. The multiple medications or polypharmacy were used 

to treat in diabetes that increased the drug related problems. The drug related 

problems were increased a relationship numbers of drugs showed in Table 12 and the 

results of polypharmacy. The pharmacists home health care were solving the problem 

by medication monitor, report data refer to physician for check up, nurse for 

supporting. The health care teams were collaborated by referral report data for 

problem solving.  

There were many drug related problems found at the beginning of the study 

such as adverse drug reaction, drug interaction and sub-therapeutic doses. The 

pharmacist team helped solving these problems so that the problems were reduced by 

informing these problems to physicians. Consequently, the physicians respond to the 

recommendations and the patients were then taken care of properly. 

For the untreated indication problems, they were found more in the second and 

the third visit than in the first visit. The reasons of why the problems cannot be solved 

are that the physicians did not well respond to the problems and the pharmacists could 

not help solving the problems without the help of the physicians. Not only the prior 

problems were not solved, new problems were also found. This led to the higher 

number of problems. Another kind of problems which depends mostly on physicians 

is the improper drug selection problems. This type of problems will be solved if the 

pharmacists follow the same evident support and guidelines as what the physician’s 

use. In other countries, physicians and pharmacists need to decide and agree a practice 

guideline together. The respondent tool was fill data in physician responded form or 

personnel medication record booklet for linkage with pharmacist home health care 

teams. The physician in tertiary care had the most response rate of problems solving; 

conversely, less response rate from primary care units.  

From the study, each patient had more than one non-compliance problem. The 

problems ranged from improper drug storage, not taking drugs as directed by the 

prescription, forgetting to take the medication and stop taking medicine without the 

physician’s permission. Not taking drugs as directed by the prescription means the 
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patients’ adjusted dosage themselves for example taking only once or twice a day 

instead of thrice like what had been prescribed. According to the problems, the 

pharmacist home health care team should encourage the patients taking their 

medications as directed and instruct them about advantages of taking them as 

prescribed such as outcome improvement and complication reduction. In addition, the 

patients should be told about disadvantages when not following the instruction of the 

physicians. For the patients who could not remember to take their medicine, the 

pharmacists should figure out ways to help these patients by for example giving pill 

reminders and managing unit dose for one day and teaching caregivers to fill up the 

empty slots. This seems to be an effective way to improve adherence rates. In some 

cases, patients tend to stop taking their medications when they get confused of how to 

take or use them. The pharmacists are also responsible for teaching them to take their 

medicine or giving a guideline for the patients so that they can look up when having a 

drug related problem. These three problems can be solved by helps of the pharmacists 

because the patients can adjust their behaviors when they have right understandings.  

Furthermore, the pharmacists could also help on excessive use of medications 

such as herbal and other traditional medicines. Some patients do not understand that 

these medications could not help curing the diseases. To get rid of patient improper 

beliefs, pharmacists need to continue giving correct advices and persuade the patients 

not to stop taking their medications. The last point is the improper medication storage. 

This can be solved by educating patients to keep medicine correctly such as keeping 

in a box, out of sun-light and heat, and not keeping them in the refrigerators.  

On the other hand, lack of medicines and not meeting with the physicians as 

appointed could not be helped by the pharmacists. That is because they are based on 

many factors such as no one took them to the hospital, it was hard for them to get to 

hospital due to their conditions and finance. As a result, the pharmacists could not 

help with these problems. However, the government might be able to help by giving a 

better support such as a delivery service or allowing patients to register to their 

pharmacy catchment area for refill their medications easier. 
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V. COMMUNITY PHARMACIST IN HEALTH CARE SYSTEM 

The home health care was necessary for long term care; especially, diabetes, 

cerebro-vascular disease, and kidney diseases or patients with polpharmacy. The 

community-based programs represent a low cost alternative to skill pharmacist home 

care because they either delay or avert altogether the decision to institutionalize an 

individual in need of long-term care for chronic diseases. The community pharmacies 

as the health care provider in primary level was distributed closing in community. The 

strength of community pharmacies are the unit of health that surveillance the 

communicated diseases and non-communicate diseases.         

 

VI. LIMITATIONS 

  Three limitations of this study should be considered. First, the data in this 

study was collected by asking patients to reported variation in ways of obtaining data. 

It is possible that all patients’ medicines in the home were not examined as patients 

could choose what medicine to show the pharmacist home health care team. Not 

recording the presence of risk factors related to these unseen medicines potentially 

underestimates the strength of the relationships between various medication-related 

risk factors. The study relied on the health professional participating in the study 

returned collected data as participants were located variable health setting such as 

primary care units, and hospitals. Secondly, these data reflect the no practice outcome 

data were available to assess the impact of the Medication Therapy Management 

(MTM) activities and resolving drug related problems (DRPs) in home health care on 

diabetes patient health outcomes. Future research on MTM might include patient 

outcome data and/or the use of an expert panel to evaluate change made in drug 

therapy. Finally, limitation is that the lack of control group may also have weakened 

and the costs and resources associated with pharmacist home health care service 

program were not evaluated.  

 

 



 

CHAPTER VI 

CONCLUSIONS AND RECOMMENDTIONS 
 

This study found that the intervention by registered community pharmacists 

could resolve problems and improve medication adherence through the medication 

therapy management (MTM) service at home. The community pharmacist worked 

with patients’ family members or caregivers, provider home care team and 

collaborative relationships with the physicians, this facilitates the MTM process to 

develop an accurate, comprehensive active medication profile. However, in a medical 

home, a community pharmacist could manage chronic medication therapies for the 

selected patients in a more cost-effective manner. They suggested use of quality 

reporting measures that would be linked to primary care unit development and be 

implemented to support quality of patient care and lead to more education, 

empowered patients. At the point of care, pharmacist could also evaluate regimens for 

potential drug interactions, allergies, dosage adjustments, adverse events, therapeutic 

duplication, cost-effective therapies, and adherence trends; furthermore, the improved 

other aspects of quality of care.  

Home health care is an essential service that helps high risk patients that are 

unable to safely, adequately, and reliably manage their care plan because of physical 

or cognitive deficits may need a continued assistance of home health care. With 

increasing numbers of chronic disease in frail older people and the declining 

availability of formal providers and informal social support networks, urban home 

health care may be challenged to respond to increase demands for service and to 

sustain quality patient outcomes. In addition to improving patient safety, the 

medication intervention program could potentially have a positive impact cost-by 

increasing treatment costs resulting from adverse events e.g., from preventable 

strokes) and by decreasing drug costs (e.g., from harmful/duplicative drugs). Further 

study will be needed to determine the extent of the possible savings and identifying 

ways to further solve economic and clinical issues. According to a recent review, 

continuity of care has two elements: care of individual patient and care delivery 
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overtime as home health care services. In particular, management continuity of home 

health care delivery plays an important role especially in chronic disease as diabetes 

or complex clinical disease that requires management from several providers. For 

policy makers, these study results are the importance of providing the resources to 

create evidence-based, practical interventions for improving patient safety in 

medication by pharmacist home health care. Home health care were be mostly 

beneficial if it well planned and prepared as the chronic care model. This study 

concluded that community pharmacist home health care could alleviate patients’ 

medication utilization problems and would thus improve overall quality of patient 

care.  The integrated care among primary care units and community pharmacists 

would be recommended to extend to other provinces and at a larger scale. 

Furthermore, the continuity of diabetes care should be registered diabetes patients 

with community pharmacy by catchment area for medication monitoring and refill 

medication system consideration.  

Policy Recommendation 

The delivery of home health care medications to patients is a new and expanded 

opportunity for community pharmacists who are eager to practice pharmaceutical 

care. Based on the results of this study, it is suggested that health care providers and 

health policymakers integrated Medication Therapy Management (MTM) for 

improving quality of patient medication utilization in chronic conditions the 

particularly, provided by pharmacists, should be included in a part of benefit package 

for patients.  

In Thailand, the community pharmacist in pharmacy is healthcare provider that 

patients can access medicines and health information in community that are in a 

unique position in the health care system which distribute in all communities. The 

community pharmacists as health care professional services in medicines management 

and adherence screening, a long term care and a growing role in health promotion for 

chronic diseases.  
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Recommendation for Future  

The patients-registered system should be setting with community pharmacy 

for continuity of care for all patients and preventive care for their families. The 

community pharmacist is “family pharmacist concept” for family health management.  

The data linkage between hospital and community pharmacy will create the 

program for data support in medication, laboratory for monitoring.  

Integrating community pharmacy services as a part of health benefit scheme 

would improve patient medication utilization and in turn improve patient medication 

therapy.  
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APPENDIX I.1: List of community and Bangkok Public Health 
Centers 

 
Table 22: List of community and Bangkok Public Health Centers  
                      (ชุมชนท่ีเขา้ร่วมโครงการและศูนยบ์ริการสาธารณสุข กทม.) 
 

ช่ือชมุชน (แยกตามศนูยบ์ริการสาธารณสขุ) 34 ชมุชน 
ศนูย ์15 

 (ลาดพร้าว) 
ศนูย ์25 

 (ห้วยขวาง) 
ศนูย ์60  

(รสสคุนธ ์มโนชญกร) 
ศนูย ์66  

(ตาํหนักพระแม่กวนอิม) 

ซอยลาดพรา้ว 80 ไทย - ญีปุ่น่ รว่มมติรแรงศรทัธา เนียมกลํ่า 

ซอยลาดพรา้ว 64 
แยก 9 

พระรามเกา้พฒันา 
ประชาอุทศิมว่งมณี
รว่มใจ 

แฟลตอาคารสงเคราะห ์

ซอยพระยาประเสรฐิ ซอยรม่เยน็ โกสมุสามคัค ี1 ซอยลาดปลาเคา้ 49 

หมูบ่า้นพลบัพลา ซอย ส.ธรณนิทร ์ โกสมุสามคัค ี2 ซอยลาดปลาเคา้ 55 

หมูบ่า้นบดนิทร์
รกัษา 

หมูบ่า้นสนุทรศริ ิ หมูบ่า้นป่ินเจรญิ 1 ซอยลาดปลาเคา้ 61 

    หมูบ่า้นป่ินเจรญิ 2 ซอยโรงน้ําแขง็ 

    หมูบ่า้นวงัทอง ซอยนกแกว้น้อย 

    หมูบ่า้นเปรมประชา ซอยพุม่โพธิ ์

    หมูบ่า้นศริสิขุ ซอยโชคชยั 4 แยก 36 

      
หมูบ่า้นลาดพรา้ววลิ
เลจ 

      หมูบ่า้น ต.รวมโชค 

      หมูบ่า้นสงัสทิธิ ์

      หมูบ่า้นอยูเ่จรญิ 

      หมูบ่า้นโอษธศิ 

      หมูบ่า้นมหาลาภ 

5 ชมุชน 5 ชมุชน 9 ชมุชน 15 ชมุชน 
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Figure 7:  Communities Mapping of Bangkok Area 
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APPENDIX B 
 

 

DRUG RELATED PROBLEMS 
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APPENDIX II.1 Drug Related Problems Assessment Guideline  
Table 23: Drug related problems assessment guideline (DAG) 
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Table 24: Drug related problems assessment guideline (DAG) (Cont.) 
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APPENDIX II.2 Drug Related Problems Descriptions 
Table 25: Number of drug related problem (DRPs) descriptions  

 Number of DRPs 

Modified Drug Related Problems Classification * 1st Visit  2nd Visit  3rd Visit  

1. Untreated indication 4 (11.1%) 8 (27.6%) 15 (57.7%) 
- The patient is in need of drug therapy but is not 

receiving it 
 
3 

 
0 

 
0 

- The new problem has not been identified or 
treated 

0 2 3 

- The continuity of drug therapy has been 
interrupted 

1 2 1 

- The patient is in need of prophylaxis or 
premedication 

0 3 10 

- The patient needs a synergistic or potentiating 
drug therapy 

0 1 1 

2. Improper drug selection 2  (5.6%) 1  (3.4%) 2  (7.7%) 
- The drug therapy is ineffective 2 1 1 
- The drug therapy has not evidence support 0 0 1 

3. Sub-therapeutic dosage 3  (8.3%) 2  (6.9%) 0  (0.0%) 
- The dose less than optimal 2 1 0 
- Receive inappropriate dosage form 1 0 0 
- Receive the expired or deteriorated drugs 0 1 0 

4. Over-dosage 0   (0.0 %) 0  (0.0 %) 1 (3.8%) 
- Conversions to difference route 0 0 1 

5. Adverse drug reaction 21(58.3%) 14(48.3%) 8 (30.8%) 
- Side effects – Type A ADR 20 14 8 
- Drug allergy – Type B ADR 1 0 0 

6. Drug interaction 5 (13.9%) 4 (13.8%) 0  (0.0%) 
- Drug – drug interactions 5 4 0 

7. Invalid indication 1    (2.8%) 0   (0.0 %) 0  (0.0 %) 
Use the drug without indication 1 0 0 
8. Compliance 822 885 684 

- Not taking the medication as directed by the 
prescription 

181 136 100 

- Forget to take the medication as directed by the 
prescription 

158 376 303 

- Stop taking medicine without the doctor’s 
permission 

79 43 30 

- Lack of medicine 18 74 50 
- Not meeting with the doctor as appointed 27 23 10 
- Excessive use the medication ; herbal, food 

supplement, 
22 12 7 

- Impropriate medicine storage 337 221 184 
Total Drug Related Problems 858 914 710 
Number of Patients 288 274 263 

Modified from Strand LM, Morley PC, Cipolle RJ, Ramsey R, Lamsam GD. Drug-related problems: 

their structure and function. DICP 1990; 24 (11): 1093–1097. 
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APPENDIX C 

 
Excessive Drug Cost Calculations 
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APPENDIX III.1: Excessive Drug Cost Formula 

 
 

Excessive drug means the numbers of pills were not taken as the prescription at period    

Excessive Drug Calculation 
 

Excessive Drug = Actual pills - Exactly pills 

 

Actual pills as 

Number of actual pills that were received from physician during the visit 

period   

 

Exactly pills as 

Number of days at the first visit physician on period multiply by Number of 

pills per day as prescription 

 

 
Excessive Drug Cost 
 

Excessive Drug Cost = Excessive Drug  X Cost of drug from national price index 
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APPENDIX D 

 

RELIABILITY TEST 
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APPENDIX IV.1: Reliability Test of Satisfaction Questionnaires 
 
  
Scale Statistics 
 

Mean Variance Std. Deviation Cronbach’s Alpha N of Items 
3.332 .560 .478 .838 25 

 
 

 
 Item Mean Std. Deviation N 
S1 .88 1.358 193
S2 3.67 .570 193
S3 3.61 .699 193
S4 3.63 .608 193
S5 2.37 1.569 193
S6 3.64 .570 193
S7 3.69 .497 193
S8 3.72 .464 193
S9 3.73 .523 193
S10 3.77 .448 193
S11 3.56 .627 193
S12 3.59 .580 193
S13 3.59 .607 193
S14 3.53 .784 193
S15 1.18 1.459 193
S16 3.44 .871 193
S17 3.39 .836 193
S18 3.36 1.001 193
S19 3.61 .539 193
S20 3.59 .589 193
S21 3.41 .786 193
S22 3.16 1.056 193
S23 3.69 .486 193
S24 3.77 .424 193
S25 3.72 .494 193
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 Item-Total Statistics 
 

  

Scale Mean 
if Item 
Deleted 

Scale Variance 
if Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 
Cronbach's Alpha if 

Item Deleted 
S1 82.41 86.577 -.241 . .872
S2 79.62 76.747 .527 . .829
S3 79.68 75.509 .521 . .828
S4 79.66 76.620 .502 . .829
S5 80.93 76.182 .135 . .857
S6 79.65 75.665 .640 . .826
S7 79.61 76.230 .676 . .827
S8 79.58 76.422 .702 . .827
S9 79.57 76.851 .569 . .829
S10 79.53 77.313 .612 . .829
S11 79.73 74.625 .676 . .824
S12 79.70 75.001 .696 . .824
S13 79.71 74.822 .680 . .824
S14 79.77 77.201 .328 . .834
S15 82.11 82.581 -.090 . .867
S16 79.85 73.416 .547 . .826
S17 79.90 73.370 .577 . .825
S18 79.94 73.434 .460 . .829
S19 79.68 75.624 .684 . .826
S20 79.70 75.688 .614 . .827
S21 79.89 74.831 .506 . .828
S22 80.13 74.951 .343 . .835
S23 79.61 76.052 .713 . .826
S24 79.53 77.271 .655 . .829
S25 79.58 76.787 .612 . .828
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APPENDIX IV.2: Reliability Test of Modified Diabetes Quality of 
Life (modified DQOL) Questionnaires 

 
Total scale test 
  Scale Statistics 
 

Mean Variance Std. Deviation Cronbach’s Alpha N of Items 
4.201 0.76 0.872 .780 33

 
 Item Statistics 
 

  
Mea

n 
Std. 

Deviation N 
DM1 .61 .998 83
DM2 .10 .335 83
DM3 .86 .989 83
DM4 .61 .948 83
DM5 .45 1.003 83
DM6 .75 1.218 83
DM7 .17 .537 83
DM8 1.13 1.621 83
DM9 .58 1.083 83
DM10 .25 .713 83
DM11 .31 .748 83
DM12 .25 .746 83
DM13 .31 .810 83
DM14 .49 1.075 83
DM15 .29 .804 83
DM16 .55 1.003 83
DM17 .06 .239 83
DM18 .94 1.213 83
DM19 .43 1.002 83
DMA1 3.01 1.330 83
DMA2 2.76 1.470 83
DMA3 3.25 1.228 83
DMA4 3.16 1.254 83
DMA5 2.99 1.526 83
DMA6 2.98 1.189 83
DMA7 2.98 1.370 83
DMA8 3.06 1.443 83
DMA9 2.88 1.485 83
DMA10 3.13 1.295 83
DMA11 3.10 1.303 83
DMA12 3.04 1.383 83
DMA13 3.13 1.341 83
DMA14 3.17 1.314 83
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 Item-Total Statistics 
 

  
Scale Mean if 
Item Deleted 

Scale Variance 
if Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
DM1 51.17 204.849 .228 . .821 
DM2 51.69 210.925 .136 . .823 
DM3 50.93 203.483 .280 . .819 
DM4 51.17 203.679 .288 . .819 
DM5 51.34 203.275 .283 . .819 
DM6 51.04 209.279 .046 . .828 
DM7 51.61 209.850 .143 . .823 
DM8 50.65 213.206 -.073 . .837 
DM9 51.20 207.579 .116 . .825 
DM10 51.53 208.667 .155 . .822 
DM11 51.47 215.520 -.169 . .829 
DM12 51.53 206.081 .267 . .820 
DM13 51.47 207.033 .201 . .822 
DM14 51.29 205.159 .197 . .822 
DM15 51.49 206.351 .232 . .821 
DM16 51.23 210.959 .014 . .827 
DM17 51.72 211.886 .061 . .823 
DM18 50.84 215.158 -.120 . .833 
DM19 51.35 206.767 .159 . .823 
DMA1 48.77 190.593 .545 . .809 
DMA2 49.02 193.438 .410 . .815 
DMA3 48.53 185.252 .766 . .801 
DMA4 48.63 189.383 .620 . .807 
DMA5 48.80 186.019 .577 . .807 
DMA6 48.81 197.279 .409 . .815 
DMA7 48.81 190.792 .520 . .810 
DMA8 48.72 185.032 .643 . .804 
DMA9 48.90 203.942 .147 . .826 
DMA10 48.65 186.523 .683 . .804 
DMA11 48.69 200.096 .287 . .820 
DMA12 48.75 185.313 .668 . .804 
DMA13 48.65 185.474 .687 . .803 
DMA14 48.61 187.459 .644 . .805 
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APPENDIX IV.3: Reliability Test of Sub-scale DQOL Questionnaire 

 

Modified Diabetes Quality of Life  (DQOL) 
Mean Variance 

Std. 
Deviation 

Cronbach’s 
Alpha 

N of 
Items 

Dimension1: Satisfaction in life and activity daily 
4.485 0.288 0.537 .870 19

Dimension2: Satisfaction in diabetes disease  impact 
3.875 1.057 1.028 .877 6

Dimension3: Satisfaction in worries about diabetes 
4.019 1.259 1.122 .933 8

Total 
4.201 0.76 0.872 0.780 33

 
Dimension 1: Dimension1: Satisfaction in life and activity daily (19 items) 
  
Scale Statistics 
 

Mean Variance Std. Deviation Cronbach’s Alpha N of Items 
85.21 103.985 10.197 0.870 19 

 
 Item Statistics 
 

  Mean Std. Deviation N 
DM1 4.40 1.013 98 
DM2 4.92 .310 98 
DM3 4.16 .971 98 
DM4 4.36 .955 98 
DM5 4.51 1.028 98 
DM6 4.18 1.213 98 
DM7 4.80 .642 98 
DM8 3.76 1.644 98 
DM9 4.32 1.189 98 
DM10 4.74 .764 98 
DM11 4.69 .738 98 
DM12 4.74 .737 98 
DM13 4.69 .792 98 
DM14 4.40 1.208 98 
DM15 4.67 .859 98 
DM16 4.34 1.084 98 
DM17 4.93 .296 98 
DM18 4.05 1.187 98 
DM19 4.55 1.017 98 
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Item-Total Statistics 
 
 

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
DM1 80.82 91.203 .608 .674 .859
DM2 80.30 102.087 .287 .337 .871
DM3 81.05 96.606 .337 .301 .869
DM4 80.86 91.443 .637 .719 .858
DM5 80.70 90.623 .629 .694 .858
DM6 81.03 93.411 .388 .452 .869
DM7 80.42 99.091 .351 .453 .868
DM8 81.46 89.859 .367 .415 .876
DM9 80.90 88.732 .618 .582 .858
DM10 80.47 96.417 .465 .572 .865
DM11 80.52 99.737 .251 .393 .871
DM12 80.47 94.788 .603 .669 .861
DM13 80.52 94.355 .585 .783 .861
DM14 80.82 87.801 .651 .731 .857
DM15 80.54 93.921 .560 .749 .862
DM16 80.88 90.500 .597 .598 .859
DM17 80.29 102.639 .210 .262 .872
DM18 81.16 90.757 .522 .443 .863
DM19 80.66 91.999 .562 .571 .861

 
 
Dimension2: Satisfaction in diabetes disease impact  
Scale Statistics 
 

Mean Variance Std. Deviation Cronbach’s Alpha N of Items 
23.25 38.063 6.170 .877 6 

 
 Item Statistics 
 
 

 Mean Std. Deviation N 
DMA1 2.85 1.297 175 
DMA2 2.73 1.432 175 
DMA3 3.07 1.260 175 
DMA4 2.89 1.236 175 
DMA5 2.83 1.499 175 
DMA6 2.89 1.080 175 
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 Item-Total Statistics 
 

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
DMA1 19.41 26.748 .718 .551 .849
DMA2 19.53 26.400 .653 .489 .861
DMA3 19.18 26.675 .753 .598 .844
DMA4 19.37 26.969 .745 .584 .845
DMA5 19.42 25.786 .659 .462 .862
DMA6 19.36 29.933 .589 .377 .870

 

 
Dimension3: Satisfaction in worries about diabetes 
  
Scale Statistics 
 

Mean Variance Std. Deviation Cronbach’s Alpha N of Items 
32.15 80.606 8.978 .933 8 

 
 Item Statistics 
 

 Mean Std. Deviation N 
DMA7 3.97 1.348 106 
DMA8 4.08 1.392 106 
DMA9 3.87 1.448 106 
DMA10 4.07 1.311 106 
DMA11 3.92 1.378 106 
DMA12 4.04 1.352 106 
DMA13 4.10 1.330 106 
DMA14 4.10 1.323 106 

 
 Item-Total Statistics 
 
 

 
Scale Mean if 
Item Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
DMA7 28.18 61.368 .825 .771 .920
DMA8 28.08 60.089 .861 .813 .917
DMA9 28.28 67.881 .445 .384 .948
DMA10 28.08 61.697 .834 .774 .919
DMA11 28.23 65.053 .614 .488 .935
DMA12 28.11 60.673 .860 .808 .917
DMA13 28.05 60.369 .893 .888 .914
DMA14 28.05 61.322 .846 .762 .918
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APPENDIX E: REFERRAL CASES DESCRIPTION AND RESPONDS 
 

Table 26: Referral Cases Description and Responds  
 Number of Response (n) 

Number of Patients 34 (Refer) 19 (Accept) 

Drug Related Problems (DRPs) Classification * Cause Physician 
Respond  

1. Untreated indication   
- The patient is in need of drug therapy but is 

not receiving it 
Hypertension 
uncontrolled  

Accept (2) 

- The new problem has not been identified or 
treated 

  

- The continuity of drug therapy has been 
interrupted 

  

- The patient is in need of prophylaxis or 
premedication 

Simvastatin,Aspirin, 
prophylaxis required 

Not response 

2. Improper drug selection   
- The drug therapy is ineffective   
- The drug therapy has not evidence support   

3. Sub-therapeutic dosage   
- The dose less than optimal   
- Receive inappropriate dosage form Isordil dosage form Accept (1) 
- Receive the expired or deteriorated drugs   

4. Over-dosage  
- Drug duplication  

Over dosage i.e., 
Enarapril, Amplodipine, 
HCTZ 

Accept (1) 
Adjust dosage 
as clinical 
result 

5. Adverse drug reaction   
- Side effects – Type A ADR 

(i.e., glibenclamide, Metformin, Enalapril) 
Clinical symptom 
(hypoglycemia, cough) 
Dorner®-bleeding 

Accept (3) 

6. Drug interaction   
- Drug – drug interactions   

7. Invalid indication   
- Use the drug without indication   

8. Compliance   
- Not taking the medication as directed by the 

prescription 
Uncontrolled symptoms Accept (2) 

Drug adjusted 
- Forget to take the medication as directed by 

the prescription 
Loss follow up (i.e., 
clinical problems 
(diabetes uncontrolled, 
hypertension 
uncontrolled,) 

 

- Stop taking medicine without the doctor’s 
permission  

 Accept (7) 
Drug received 
as clinical 
results 

- Lack of medicine (i.e., clinical problems 
occurred,    

Lack of medicine Accept (3) 

 
- Not meeting with the doctor as appointed 

 i.e., Insulin, hypertensive 
drug, Digoxin   
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APPENDIX F 
 
 
 

HOME HEALTH CARE CASE STUDY 
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Case Study  
 

Key Issues 
4 medical sources, more than 20 types of prescribed medications, medical usage problems, 
total cost of the medications. 
 
Purposes 

1. To identify processes of accessing medications. 
2. To identify patients’ behaviour towards medical usages. 
3. To reflect the cost of treatments. 

 

Medical Financial Rights: Universal Coverage (UC) 
Medical Treatment Units 

1. Chulalongkorn hospital (Own responsibility for the treatment fees) 

2. Bangkok Public Health Centre No.15 – Lat phrao (UC card) 

3. Pattana Medication Clinic Centre – Rama IX (Under Welfare official from a son) 

4. Somdet Chaopraya hospital  

Medical History: 80 years old, Thai married male. 
Hypertension, CAD, Osteoarthritis, benign prostatic hyperplasia (BPH)  
No records of smoking, drinking (neither alcohol nor caffeine) 

Allergies: Chlortetracycline (rashes, breathlessness, chest pain) 
 

Report in the first visit 
Problem lists: 
- Clinical symptoms: postural hypotension, dry mouth 

 
- Drug related Problems (DRPs) : duplicate medicine, over dosage drug usage, drug 

interaction, improper drug use 
 

- Compliance: redundant medication taken from various hospitals and health care 
providers, improper medication storage. 

Actions: 
1. Medication review 
2. Patient counseling: Postural hypotension, suggest patients to only go to one hospital at 

a time. 
3. Education giving: Inform patients to not stop taking medicine without physician’s 

consultation 
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Table 27: Case study: patient’s medications in 1st and 3rd visit  
 

No. Medication list Number 
of 
medicatio
n in the 1st 
visit 

Number of 
medication 
in the 
3rd visit 

Stop 
taking 
medicati
on 

Cost of 
drug 
(Baht) 

Value of 
access  
of drug 
(Baht) 

 
 
 
 
 
1 

Bangkok Public Health 
Center 15  
 
Atenolol 50 mg 188 179 

  
 
 
 
 

0.73 

 

2 Aspirin 81 mg 66 (+90)136  0.30  
3 Simvastatin 10 mg 60 60  1.75 105 
4 Simvastatin 20 mg 483 483  3.00 1449 
5 Simvastatin 40 mg 149 149  7.00 1043 
6 Vitamin B1-6-12 247 194  0.18  
7 Ibuprofen 400 mg 45 45  0.58 261 
8 Ranitidine 150 mg 180 159  6.50  
 
 
 
 
9 

Chulalongkorn hospital          
(รพ.จุฬาลงกรณ์) 
 
Betaloc® 100 mg 
(Metoprolol) 172 (+180) 308 

  
 
 
 

6.00 

 

10 Amlopine® 10 mg 
(Amlodipine) 62 46 

  
5.00 

 

11 Prazosin 1 mg 674 586  3.80  
12 Furosemide 40 mg 375 313.5  3.06  
13 Lexemin® 100 mg 

(Fenofibrate) 117 (+90) 175 
 
 

 
3.60 

 
630 

14 Crestor® 10 mg 
(Rosuvastatin) 33.5 (+45) 67 

 38.00  

15 Neurobion 60 33  3.50  
 
 
 
 
 
 
16 

Pattana Medication Clinic 
Centre                       
(ศนูยแ์พทยพ์ฒันา) 

 
Aprovel® 150 mg (Irbesartan) 60 60 

 
 
 
 
 
 
 

 
 
 
 
 
 

27.00 

 
 
 
 
 
 

1620 
17 Madiplot® 10 mg 

(Manidipine) 60 60 
 
 

 
9.00 

 
540 

18 Vitamin B complex 60 60  9.00 540 
19 Celebrex® 200 mg 

(Celecoxib) 6 6 
 25.00  

20 Norgesic 18 18  2.00  
21 Viartril-S (eq. to glucosamine 

sulfate 1,500 mg 4 42 
 12.00  

22 Lorazepam 1 mg 72 54  1.00  
 
 
23 

Somdet Chaopraya  hospital 
(รพ.สมเด็จเจา้พระยา) 
 Nortriptyline 25 mg 

174 148 
  

1.00 
 

      6,188 
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Report in the second visit 
 
Problem lists: 

- Clinical symptoms: uncontrolled hypotension, insomnia 
 

- Drug related Problems (DRPs): Redundant drug taking 
 

- Compliance 
1. Stop taking two medications, Furosemide 40 mg and Amlodipine 10 mg, without 

doctor’s permission. 
2. Forget to take two medications, Prazosin 1 mg and Aspirin 81 mg. 

 
Actions: 

1. Medication review 
2. Patient counseling: Postural hypotension, suggest patients to only go to one hospital at 

a time. 
3. Education giving: Inform patients to not stop taking medicine without physician’s 

consultation 
 
 

Report in the third visit 
Problem lists: 

- Clinical symptoms: none 
- Drug related Problems (DRPs): none 

Follow up: 
F/U Clinical symptoms: BP 
F/U DRPs: Compliance; ensure the patient take the medications as directed by the doctor. 
 
Conclusion on the problems 
 

Problems caused by the heath care system 

1. Redundant medication received by various doctors caused an overdose of the 

medication. In addition, having too many kinds of medications confused the patient as 

a result; the patient could not remember to take the medications as directed. 

2. There were no connection among the health care units and the hospital. Therefore, 

redundant medication may lead to an overdose problem. 

3. The national health care system gave too much more medications than the patient 

should be given. 

4. A lack of co-operation between hospitals and community health care in chronic 

disease patients. 
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Problems caused by the patient’s behaviour 

1. The patient did not know about his health care rights, for example he visited health 

care units every three months and took some medicine back home every time because 

he was hesitated to tell the doctor that he had still gotten some medicine left. This was 

the reason of why his house was full of medicine. 

2. The patient did not understand how to take medication safely. Therefore, the patient 

adjusted the medication by himself without asking the physicians. 

3. As the patient had no education on the treatment, he decided to choose his own way 

of treatment. 

 

Problems involving society  

1. The government had to pay lots of money for the untaken medicine. 

2. Patients cannot recover as expected them to be because the information at each site is 

not linked together. 

3. A lack of medication awareness in patients and physicians 

4. Patients do not understand what they can or cannot do using their rights on the health 

care system.  
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APPENDIX G 
 
 
 

DATA COLLECTION FORM  
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APPENDIX VII.1 PATIENT HEALTH PROFILE (English version) 
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APPENDIX VII.2 PATIENT HEALTH PROFILE (Thai version) 
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APPENDIX H 
 
 
 

SATISFACTION  

AND  

HUMANISTIC ASSESSMENT FORM 
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Appendix VIII.1: Patient Satisfaction Assessment (English version) 
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Appendix VIII.2:  Patient quality of life assessment (English version) 
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Appendix VIII.3: Patient Satisfaction Assessment (Thai version) 
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Appendix VIII.4: Patient Quality of Life Assessment (Thai version) 
 

 
 
 
 



174 
 

 

 
 
 



175 
 

 

 
 
 

APPENDIX I 
 
 

PATIENT RECORD BOOK 
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สมุดบนัทึกการใชย้าผูป่้วย)  Patient Record Book    (
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APPENDIX J 

 
 

KNOWLEDGE GUIDELINE FOR                            

COMMUNITY PHARMACISTS 
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APPENDIX K 
 
 

CONSENT FORM 

AND 

INFORMATION SHEET 
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      APPENDIX XI: CONSENT FORM (ENGLISH) 
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CONSENT FORM (THAI) 
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INFORMATION SHEET (ENGLISH) 
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INFORMATION SHEET (THAI) 
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