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ABSTRACT

Background: Diabetes is a major health problem worldwide. Despite the
availability of evidence-based guidance to deliver effective diabetes care, many
patients do not achieve treatment goals as per recommendations, including in Laos.
Pharmaceutical care provided to diabetic patients by pharmacists together with other
healthcare providers has shown to be effective in many countries. Diabetes care in
Laos has been provided by doctors, nurses, and nutritionists, without the involvement
of pharmacists. This study aimed to develop and validate standard tools of patient
satisfaction and quality of life in Lao language and to evaluate the outcomes of
pharmacists' interventions in diabetes care in Lao PDR.

Methods: Phase 1: Development and validation tools. Two questionnaires
in Lao language were developed and validated in this study. They were related to
patient satisfaction to diabetes management and quality of life for diabetes (D-
39). Patient satisfaction questionnaire (PSQ) was developed by using systematic
review of qualitative studies on patients’ and healthcare providers' perspectives on
diabetes “management. Databases were searched including CINAHL, PubMed,
Science Direct, and Web of Science from January 2001 to September 2017. Chronic
care model framework was used to analyze the main themes and sub themes. The first
PSQ was in the Thai language. The Thai version of Quality of life for diabetes (D-39)
was used in this study. Both PSQ and D-39 were back-to-back-translated from the
Thai version to Lao version. The properties of both tools were tested in 150 Type 2
diabetic patients in a university hospital in Thailand in November 2018, and in 150
Type 2 diabetic patients in a center hospital in'Lao PDR in January 2019. Construct
validity of both versions were tested by using factor analysis, Pearson correlation
analysis, and reliability test.

Phase 2: Randomized controlled trial (RCT). The RCT with a control
group was conducted to evaluate the outcomes of diabetes care led by a pharmacist in
Lao PDR from June 2019 to July 2020. The mutual understanding protocol of this
study was set by performing a focus group with healthcare providers in a hospital.
The intervention group received pharmaceutical care from a pharmacist. The control



group received standard care from the hospital clinic. Patients were randomized by
permuted block. Primary outcomes measurements were HbAlc and FPG. Secondary
outcomes measurements were blood pressure, lipid profiles, GFR, ASCVD 10 years'
risk score, scores of PSQ and D-39. Primary and secondary outcomes of patients of
both groups were measured at month O (pre-test), month 3 (post-test 1) and 6 (post-
test 2) except for HbAlc which was measured only at month 0 and 6. Independent t-
test and Mann-Whitney U test were used to test the differences between two groups.
Pair t-test and Wilcoxon Signed Rank tests were used to test the differences within the
group. Subgroup analysis was performed in diabetes with hypertensive patients.

Result: Phase 1. Nine main themes from the systematic review of
qualitative studies were used to develop the PSQ in this study. The PSQ of 45 items
was constructed by three major-dimensions (attitudes to health, satisfaction to
diabetes services, and attitudes to services achievement) and 11 sub-dimensions
(attitude to knowledge on self-management, attitude to family, attitude to the
community, satisfaction of the standard of services, satisfaction of the type of
services, satisfaction of the competency of providers, satisfaction of the competency
of pharmacists, satisfaction of the communication with providers, attitude to the
accessibility of service, attitude to the health service system, attitude to goal setting).
Kaiser-Meyer-Olkin (KMQO) measure for sampling adequacy for both versions were
0.753 and 0.850, p-value < 0.001 for the Lao and Thai versions respectively. The
Cronbach’s alpha scores were 0.945 and 0.948 for the Lao and Thai versions
respectively. Convergent and discriminant validity values of both versions were >
70%. Factor loadings for both versions were > 0.4 in all 45 items. Property test of
Diabetes 39 (D-39) questionnaire showed KMO measure of 0.917, p-value < 0.001.
The Cronbach's alpha score was 0.966. Convergent and discriminant validity values
were >70%. Factor loadings were > 0.5 in all items.

Phase 2. Seventy-three diabetes patients were randomly allocated to the
intervention group. Seventy-one patients were allocated to the control group.
Thirteen patients of the intervention group (17.8%) and 20 patients of the control
group (28.2%) were lost during follow-up. Sixty patients of the intervention group
and 51 patients of the control group were analyzed. There was no significant
difference between the groups for HbAlc, FPG, lipid profiles. There was a significant
difference in systolic blood pressure between the groups for Month 6 (post-test). Both
groups had well-controlled of HbAlc when comparing the mean of month O (pre-test)
and month 6 (post-test), p-value < 0.001. The intervention group had well-controlled
total cholesterol and the LDL-cholesterol when comparing the mean of month O (pre-
test) and month 6 (post-test), p-value <0.001, and 0.001 respectively.

Conclusion: The PSQ and D-39 questionnaires are valid, reliable, and
acceptable to use in further research in order to measure diabetic patients’ satisfaction
with diabetes management. Patients who received diabetes care interventions led by a
pharmacist tend to have better control of HbAlc and LDL-cholesterol. However,
patients in the intervention group had poor blood pressure control.
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Chapter 1

Introduction

1. Background

Type 2 diabetes mellitus (T2DM) is a chronic disease characterized by
hyperglycemia and the body's inability to retain an optimal glucose level. (1) Diabetes
is one of the largest global health challenges of the 21% century .Diabetes leads to
macro -and micro-vascular complications There is an urgency for greater action to

improve diabetes outcomes and reduce the global burden of diabetes now affecting
more than 425 million people, of which one-third are people older than 65 years. The
number of people with diabetes may rise to 629 million in 2045, although the
incidence has started to drop in some high-income countries. At the same time, a
further 352 million people with impaired glucose tolerance are at high risk of
developing diabetes.(2) In 2017 there were four million deaths as a result of diabetes
and its complications. Diabetes is increasing markedly in the cities of low and middle-
income countries. The International Diabetes Federation (IDF) Southeast Asia and
Western Pacific regions reported that Southeast Asia regions are expected to face the
highest upsurge in the next 28 years.(2) Over the lifetime, type 2 diabetes imposes a
substantial economic burden on healthcare systems. The lifetime direct medical costs
of treating type 2 diabetes and diabetic complications were $124,700 for patients 25—
44 years old, $106,200 for patients 45-54 years old, $84,000 for patients 55-64 years
old, and $54,700 for patients > 65 years old. The cost of managing macrovascular
complications accounted for 57% of the total complications cost. Effective
interventions that prevent or delay type 2 diabetes and diabetic complications might
result in substantial long-term savings in healthcare costs. (3)

Lao People’s Democratic Republic is surrounded by five other countries:
China, Cambodia, Myanmar, Thailand, and Vietnam, with an estimated population of
6.2 million; 32% of which live in urban areas. (4) Recent information from World
Health Organization (WHO) — Diabetes Country Profiles, 2016, showed that the
prevalence of diabetes in Laos was 5.5% in male and 5.7% in female. (5) WHO
Country Cooperation Strategy for the Lao PDR during 2012-2015 reported that every
year, non-communicable diseases (NCDs) was the cause of death of around 12,100
males, 60% of whom were under 70 years of age, and of about 11,700 females, 53%
of whom were under 70 years old. Of all NCD-related deaths, cardiovascular diseases
and diabetes ‘were the highest age-standardized death rate per 100,000 (467.9 for
males and 329.8 for females), followed by chronic respiratory diseases (122.8 for
males and 111.1 for females). (4)

The core of T2DM treatment elements, which targets on an optimal glucose
metabolism, consists of healthy lifestyle modification, e.g .increasing physical activity

and improving healthy dietary patterns, and pharmacotherapy. (1). Despite the well-
known long-term benefits of adequate glycemic control in reducing complications and
death from any causes, patients -treatment adherence is suboptimal and falling short to



achieve treatment goals .One study showed that 40 % of diabetic patients had a poor
control measured by glycated hemoglobin (HbAlc > 7.5%). (6) The majority of
T2DM patients did not meet the recommended levels of physical activity and did not
adhere to dietary guidelines. Health care professionals also contribute to the problem
and one common cause of treatment failure is unwillingness of health care providers
to appropriately initiate or intensify therapy. Despite the existence of many well-

defined targets and practice guidelines for the management of hyperglycemia,
hypertension, and dyslipidemia in patients with T2DM, clinical inertia exists and
makes health care providers confused as the data was periodically revised as new data
emerges. (7) Khan et al (2011) showed that reasons for poor glycemic control were
poor concordance with lifestyle (26.5%), side effects (16.4%), infrequent attendance

at clinic (16.4%), poor concordance with medications (14.0%), lack of knowledge of
diabetes (14.0%), insulin refusal (11.7%), lack of titration of dose of tablets (7.8%) or
titration of insulin (12.5%), social issue (10.9%). (8)

American Diabetes Association (ADA) stated that in order to gain the optimal
outcomes, diabetes care or management must be individualized for each patient.(9)
Thus, efforts to improve population health require both system-level and patient-level
approaches. The ADA highlights the importance of patient-centered care, defined as
care that is respectful and responsive to individual patient preferences, needs, and
values and ensuring that patient values guide all clinical decisions. Pharmacologic
intervention has been updated every year toward ASCVD prevention benefit
according to ADA guideline. The Thai diabetes guideline in 2017 also emphasizes
that healthcare providers have to provide complete care such as diabetes education,
treatment target and pharmacotherapy depending on individual comorbidity with
available medications in the National Drug List. (10) The Chronic Care Model (CCM)
is an integrated well-known care model used to improve outcomes for people with
chronic condition including diabetes. (11) The systematic review of CCM and
diabetes management showed positive outcomes for diabetes care in US primary care
settings. (12)

A diabetes management program helps to manage diabetes patients to improve
target goals. A meta-analysis of 41 randomized controlled trials of disease-
management programs for diabetic patients that included patient education; coaching;
treatment adjustment; monitoring; and care coordination resulted in a significant
reduction in hemoglobin HbAlc levels (pooled standardized mean difference between
intervention and control groups -0.38, 95% confidence interval -0.47 to -0.29). (13)
Pharmacists are key persons who help to manage type 2 diabetes. Chen in 2016 found
that a pharmacist intervention program providing pharmaceutical services improved
long-term and safe control of blood sugar levels and did not increase medical
expenses in ambulatory elderly patients with diabetes.(14) Many studies showed that
pharmacist intervention improved HbAlc statistically (15) as well as low-density
lipoprotein levels, total cholesterol, and blood pressure. (16) Several studies evaluated
diabetes home care. Pharmacists working in-a home care agency identified numerous
opportunities for improving patient care.(17) In a study of pharmacists provided home
medication management review (HMMR) service for Syrian refugees in Jordan, the
number of treatment-related problems (TRPs) were significant decreased in the
intervention group (p <0.001) but not in the control group (p =0.116). The physicians'
acceptance of the pharmacist's recommendations was high (83 %). And more than 70
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% of refugees in the intervention group reported high satisfaction with the HMMR
service.(18)

Many studies of pharmacist-led diabetes care showed benefits to clinical
outcomes, but none of these studies had evaluated clinical outcomes together with
humanistic outcomes such as patient satisfaction and patient quality of life. None of
aforementioned studies covered care for diabetic patients from hospital to home. The
Lao PDR healthcare system remains currently with a lack of facilities. The diabetes
care in the hospital is delivered by doctors, nurses and a nutritionist, but no
pharmacists are involved in this care team. Furthermore, the diabetes protocol in the
hospital was set according to multiple guidelines such as ADA, CPG Thailand and
IDF, but it is not yet officially published and information on achieving goals of
diabetes care is not mentioned. The primary care outreach to the homes of patients is
not practiced as part of regular care for diabetes. Thus, this study aimed to develop
standard tools of satisfaction to diabetes care, validate quality of life (Diabetes-39) in
Lao language and evaluate outcomes of pharmacists’ interventions in diabetes care in
Lao P.D.R.

2. Objectives

Phase 1 (Questionnaire Development)

1) To conduct a systematic review of qualitative studies of patients’ and
healthcare providers’ perspectives on diabetes management by using the
concept of chronic care model.

2) To construct a patient satisfaction questionnaire by using the major themes
from the systematic review of qualitative studies.

3) To prepare Diabetes-39 in Lao version by translating from the Thai version.

4) To validate the patient satisfaction questionnaire and Diabetes-39 Lao version.

Phase 2 (Randomized Controlled Trial, RCT)
1) To conduct focus group studies among healthcare providers for developing a
protocol for diabetes care intervention led by a pharmacist.
2) To compare outcomes between two groups and to compare outcomes within

each group:

2.1.Clinical outcomes: BMI, FBS, HbA1C, BP, creatinine clearance, Lipid
profile.

2.2.Humanistic outcomes: patient satisfaction and quality of life (Diabetes-
39).

3. Research Questions

1) What are the views of patients’ and healthcare providers on current diabetes
management?

2) Is patient satisfaction questionnaire validated and reliable in Thai and Lao
version?

3) Is the Diabetes-39 questionnaire validated and reliable in Lao version?

4) Is a diabetes care intervention led by a pharmacist better than usual care in
terms of clinical outcomes and humanistic outcomes?



4. Research Terminology

1)

2)

3)

4)

5)

Usual care means diabetes care provided during regular service for diabetes
patients in Mahosot hospital.

Diabetes care intervention led by a pharmacist means a pharmaceutical care
plan, counselling and education for individual patients. Pharmaceutical care
plan is to identify, resolve and prevent drug-related problems (DRPs). Self-
management for lifestyle modification and home care by a pharmacist is also
included.

Patient satisfaction means patients’ opinion to diabetes care according to the
patient satisfaction questionnaire developed by performing systematic review
of other qualitative studies.

Quality of life was measured by Diabetes-39 in Lao language (which was
translated from Diabetes-39 in the Thai language version) covering 5
dimensions 1) diabetes control, 2) anxiety and worry, 3) energy and morbidity,
4) social burden, and 5) sexual functioning.

Humanistic outcomes cover patient satisfaction questionnaire and quality of
life (Diabetes-39).

5. Research Framework

Research framework of the randomized controlled trail is shown in Figure 1.

Diabetes care intervention

including:

Pharmaceutical care:

1) Counselling

2) ldentify, resolve and
prevent drug-related
problems (DRPs)

3) Education on self-
management for lifestyle
modification for individual
patients.

4) Notify healthcare team in
case of any DRPs

Home care:

1) Medication review
2) Patient education including
their family

Figure 1 Research Framework

Outcomes:

1) Clinical outcomes: BMI, FPG,
HbA1C, BP, creatinine clearance,
Lipid profiles

2) Humanistic outcomes: patient
satisfaction and quality of life
(Diabetes-39)




6. Expected Benefits

1) This study may be a pilot for transforming the role of hospital pharmacists in
Laos from dispensing to patient-oriented care.

2) As a source of information for hospital directors to enhance the diabetes care
team by involving pharmacists and to work collaboratively to decrease
mortality and/or comorbidities in the local regions.

3) This study will be a source of information for teaching pharmacy students
about pharmacists’ role in direct patient care.



Chapter 2

Literature Review

This literature review is divided into 4 main parts:
1. Pathophysiology of type 2 diabetes
2. Strategies to manage type 2 diabetes
2.1. Standard of medical care in diabetes—2019 by American Diabetes
Association (ADA)
2.2. Clinical practice guideline for diabetes Thailand in 2017
2.3. Diabetes medications
2.4. Pharmaceutical care for type 2 diabetes
2.4.1. Drug-related problems
2.5. Chronic care model
2.6. Home care pharmacist for type 2 diabetes
3. Health status and in Lao PDR
4. Related articles
4.1. The perspectives on diabetes management
4.2. Questionnaire development
4.2.1. Satisfaction questionnaire
4.2.2. Diabetes-39
4.3. Inter disciplinary team as a strategy for diabetes management
4.4. RCT, systematic review and meta-analysis (SR-MA) of diabetes
care intervention
4.5. Systematic Review of Qualitative Studies: Summary of included
studies

1. Pathophysiology of type 2 diabetes

Diabetes mellitus is a_heterogeneous disorder defined by the presence of
hyperglycemia. Diagnostic criteria for diabetes include the following (any one of
which establishes the diagnosis): (1) a fasting plasma glucose (FPG) of >126 mg/dL
(7.0 mmol/L); (2) classic symptoms of hyperglycemia plus a random plasma glucose
of >200 mg/dL (11.1 mmol/L); (3) a 2-hour plasma glucose level >200 mg/dL
following a standard 75 grams oral glucose load (oral glucose tolerance test [OGTT]);
or (4) a glycated hemoglobin (HbA1C) >6.5%. While HbA1C (A1C) values, which
reflect average blood glucose levels during the previous 2—-3 months (the predicted
half-life of erythrocytes), have long been used to monitor therapeutic responses, their
use for diagnosis is more recent now that assays are more standardized and evidence
supports their correlation with risk of diabetic complications, analogous to FPG. The
advantages of using AL1C for screening (no need to fast, a reflection of glucose over
time) are countered by its lower sensitivity, as it identifies one-third fewer cases of
undiagnosed diabetes in large epidemiologic studies, leading to some controversy
surrounding its appropriate use. (19)

Hyperglycemia in all cases is due to a functional deficiency of insulin action.
Deficient insulin action can result from a decrease in insulin secretion by the B cells of
the pancreas, a decreased response to insulin by target tissues (insulin resistance),
and/or an increase in the counter-regulatory hormones that oppose the effects


https://accessmedicine.mhmedical.com/drugs.aspx?GbosID=427219

of insulin. The relative contributions of these three factors form the basis for the
classification of this disorder into subtypes and also help explain the characteristic
clinical presentations of each subtype. (19) The pathophysiology of diabetes was
shown in Figure 2 below.
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Figure 2 Pathophysiology of type 2 diabetes
2. Strategies to manage type 2 diabetes

2.1. Standard of medical care in diabetes in 2019 by ADA

There are 16 sections of strategy in the new ADA’s recommendation (9)
as follows:

2.1.1. Improving care and promoting health in populations. Because
telemedicine is a growing field that may increase access to care for patients with



diabetes, discussion was added on its use to facilitate remote delivery of health-
related services and clinical information.

2.1.2. Classification and diagnosis of diabetes. The criteria for the
diagnosis of diabetes was changed to include two abnormal test results from the
same sample (i.e., fasting plasma glucose and A1C from same sample).

2.1.3. Prevention or delay of type 2 Diabetes. Nutrition and smoking
cessation are recognized for weight control in order to prevent and delay of
T2DM.

2.1.4. Comprehensive medical evaluation and assessment of
comorbidities. To explicitly call out the importance of the diabetes care team
and to list the professionals that make up team.

2.1.5. Lifestyle management. To encourage people with diabetes to
decrease consumption of both sugar sweetened and nonnutritive-sweetened
beverages and use other alternatives, with an emphasis on water intake as well
as emphasizing the benefit of physical activity such as a variety of leisure-time
physical activities and flexibility and balance exercises.

2.1.6. Glycemic targets. To emphasize that the risks and benefits of
glycemic targets can change as diabetes progresses and patients age, a
recommendation was added to reevaluate glycemic targets over time. Generally
accepted glycemic target is lower than 7%.

2.1.7. Diabetes technology. The recommendation to use self- monitoring
of blood glucose in people who are not using insulin was changed to
acknowledge that routine glucose monitoring is of limited additional clinical
benefit in this population.

2.1.8. Obesity management for the treatment of type 2 diabetes. A
recommendation was modified to acknowledge the benefits of tracking weight,
activity, etc., in the context of achieving and maintaining a healthy weight.

2.1.9. Pharmacologic approaches to glycemic treatment. Consideration
of key patient factors: 1) important comorbidities such as ASCVD, chronic
kidney disease, and heart failure, 2) hypoglycemia risk, 3) effects on body
weight, 4) side effects, 5) costs, and 6) patient preferences.

2.1.10. Cardiovascular disease and risk management. Recommendations
were modified to include assessment of 10-year ASCVD risk as part of overall
risk assessment and in determining optimal treatment approaches. The
recommendation and text regarding the use of aspirin in primary prevention was
updated with new data.

2.1.11. Microvascular complications and foot care. The recommendation
was added for_people with type 2 diabetes and chronic kidney disease to
consider agents with proven benefit with regard to renal outcomes. Gabapentin
was added to the list of agents to be considered for the treatment of neuropathic
pain in people with diabetes based on data on efficacy and the potential for cost
savings.

2.1.12. Older adults. A new section and recommendation on lifestyle
management was added to address the unique nutritional and physical activity
needs and considerations for older adults.

2.1.13. Children and adolescents. A recommendation was added to
emphasize the need for disordered eating screening in youth with type 1



diabetes beginning at 10-12 years of age. The discussion of type 2 diabetes in
children and adolescents was significantly expanded, with new
recommendations in a number of areas, including screening and diagnosis,
lifestyle management, pharmacologic management, and transition of care to
adult providers.

2.1.14. Management of diabetes Iin pregnancy. Greater emphasis has
been placed on the use of insulin as the preferred medication for treating
hyperglycemia in gestational diabetes mellitus as it does not cross the placenta
to a measurable extent and how metformin and glyburide should not be used as
first line agents as both cross the placenta to the fetus.

2.1.15. Diabetes care in a hospital. Because of their ability to improve
hospital readmission rates and cost of care, a new recommendation was added
calling for providers to consider consulting with a specialized diabetes or
glucose management team where possible when caring for hospitalized patients
with diabetes.

2.1.16. Diabetes advocacy. The “Insulin Access and Affordability
Working Group: Conclusions and Recommendations” ADA statement was
added to this section. Published in 2018, this statement compiled public
information and convened a series of meetings with stakeholders throughout the
insulin supply chain to learn how each entity affects the cost of insulin for the
consumer, an important topic for the ADA and people living with diabetes.

2.2. Clinical Practice Guideline for Diabetes in Thailand in 2017

The clinical practice guideline for diabetes Iin Thailand (10) has
emphasized the recommendation to clarify the objective or the treatment goal
which is highly beneficial for diabetes patient in order to prevent or delay
diabetes related complications. The key to facilitate the benefit of diabetes care
is an inter-disciplinary team of healthcare providers who are able to provide
complete diabetes care such as diabetes education on self-management,
treatment goal, lifestyle modification which is the real evidence of patient
motivation.

2.3. Diabetes medications

ADA guideline (9) stated that for initial therapy metformin should be
started at the time type 2 diabetes is diagnosed unless there are
contraindications; for most patients this will be monotherapy in combination
with lifestyle modifications. Metformin is effective and safe, is inexpensive, and
may reduce risk of cardiovascular events and death. The summary of
hypoglycemic agents of ADA is in the Figure 3,4, and 5



FIRST-LINE therapy is metformin and comprehensive lifestyle (including weight management and physical activity)
if HbA, above target proceed as below
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Figure 3 General recommendation of anti-hyperglycemic therapy in type 2 diabetes
by ADA 2019 (9)
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Dosage strength/product Median AWP Median NADAC Maximum approved
Class Compound|(s) (if applicable) (min, max)t (min, max)t dally dose*
Biguanides * Metformin 500 mg (IR) 584 (54, 593) 52 2,000 mg
B850 mg (IR) 5108 (56, 5109) 53 2,550 mg
1,000 mg (IR} 587 (54, 588) 52 2,000 mg
500 mg (ER) 980 (B2, 56,671) 34 (34, 51,267) 2,000 mg
750 mg (ER) $72 ($65, $92) 54 1,500 mg
1,000 mg (ER) 51,028 (51,028, 5311 (5311, 2,000 mg
57,214) 51,321)
Sulfonylureas (2nd e Glimepiride 4 mg 571 (571, 5198) 54 B mg
generation) e Glipizide 10 mg (IR) 575 (%67, 597) 55 40 mg (IR)
10 mg (¥L) 548 515 20 mg [XL)
« Glyburide & mg (micronized) 550 (548, 571) s10 12 mg (micronized)
5 mg $93 ($63, $103) $13 20 mg
Thiazolidinediones * Pioglitazone 45 mg 5348 (5283, 5349) 54 45 mg
* Rosiglitazone 4 mg s407 5329 B mg
w-Glucosidase inhibitors e Acarbose 100 mg 5106 (5104, 5106) 523 300 mg
* Miglital 100 mg 5241 5311 00 mg
Meglitinides (glinides) * Nateglinide 120 mg 5155 546 360 mg
* Repaglinide 2 mg SB78 (5162, 5898) 548 16 mg
DPP-4 inhibitors ® Alogliptin 25 mg 5234 5170 25 mg
& Saxagliptin 5 mg 5490 (5462, 5490) 5392 5 mg
o Linagliptin 5 mg 54094 5395 5 mg
 Sitagliptin 100 mg 5516 5413 100 mg
SGLT2 inhibitors o Ertuglifiozin 15 mg 5322 5257 15 mg
o Dapaglificzin 10 mg 5557 5446 10 mg
e Canaglifiozin 300 mg 5558 5446 300 mg
« Empagliflozin 25 mg 5558 5448 25 mg
GLP-1 receptor agonists e Exenatide (extended 2 mg powder for 5792 5634 2 mg**
release) suspension or pen
® Exenatide 10 g pen 5850 5680 20 pg
® Dulaglutide 1.5/0.5 mL pen S876 5702 1.5 mg**
* Semaglutide 1 mg pen 5875 5704 1 mg**
« Liraglutide 18 mg/3 mL pen 51,044 5835 1.8 mg
Bile acid sequestrants * Colesevelam 625 mg tabs 5712 (5674, 5712) 5354 3758
3,75 g suspension 5674 5598 3758
Dopamine-2 agonists * Bromocriptine 0.8 mg 5855 5685 4.8 mg
Amylin mimetics & Pramlintide 120 pg pen 52,547 52,036 120 pgfinjectionttt

AWP, average wholesale price; DPP-4, dipeptidyl peptidase 4; ER and XL, extended release; GLP-1, glucagon-like peptide 1; IR, immed|ate release;
NADAC, National Average Drug Acquisition Cost; SGLT2, sodium—glucose cotransporter 2. tCalculated for 30-day supply (AWP [44] or NADAC [45]
unit price * number of doses required to provide maximum approved daily dose % 30 days); median AWP or NADAC |isted alone when only one
product andfor price. *Utilized to calculate median AWP and MADAC (min, max); generic prices used, if avallable commercially. * *Administered
once weekly, TTTAWP and NADAC calculated based on 120 g three times dally,

Figure 4 ADA guidelines for hypoglycemic agents, dose recommended, and cost (9)



12

ol me e
diaitadulsa
WOV I NALARTILE DR ET WS UiuUR rumgRnITudie
<180 unAa. wWin A1C <B.0% Tneudvdam mvsaanm e 1Teruilam LN N YR UL
1-3 Wouifarusailaildamantima e T TE T IEN)
iT Lildnwaihwene
T TN LA TS DR TS /d—_\ > . .
= usu } . T metformin
>180 un/Anwio ALC >B8% ~ — — -~
rldumiadan: Sulfonylureas win Glitazones Wi
. DPP-4 inhibitors
tlaeru
l LilAmzndmane
e R T - PO - -
- 1 - nslisrsauiu 2 e (nEsuny metformin)
pruided 2 #Anadld Ae Sulfonylureas
nIsTuy priiuma®an 1. T
2.
3.
K- q.
nadwanmnnglaaus rEE s
BADS >300 Un/Aa. nia )
o 6.
A1C >11% saufudlanms . .
= - 1
sl vmaluidisng nu

Tasums Smeoe

wFmEER N glee - A i amudna e
BT BNEMIT > 300 UNSRa. Wi o S 3 wiln

ALC >11% = Alsawianirdu

basal
1 prandial insulir

Basal insulin + 2-3 prandial insulin + metformin' Wiodaa
e wogls Avu T

Basal insulin = Meutral Protamine Hagedorn Insulin (NPH) Wi Long Acting Insulin Analoeg (LAA)

Prandial insulin = Regular Human Insulin (R} w32 Rapid Acting Insulin Analog (RAA)

Figure 5 General recommendation of anti-hyperglycemic therapy in type 2 diabetes
by the clinical practice guideline for diabetes in Thailand in 2017 (10)

2.4. Pharmaceutical care
2.4.1. Diabetes care

According to ADA guidelines 2017, an inter-disciplinary team of
health professional including pharmacists who play a very important role
for improving diabetes care. Optimal diabetes management requires an
organized, systematic approach and the involvement of a coordinated
team of dedicated health care professionals working in an environment
where patient-centered high-quality care is a ‘priority. The National
Diabetes Education Program (NDEP) maintains an online resource
(www.betterdiabetescare.nih.gov) to help health care professionals to
design and implement more effective health care delivery systems for
those with diabetes. (20)

The concept of pharmaceutical care was first conceived by Hepler
and Strand and is defined as the responsible provision of drug therapy for
the purpose of achieving definite outcomes that improve a patient's quality
of life.(21) Pharmacists must abandon factionalism and adopt patient-
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centered pharmaceutical care as their philosophy of practice. Changing the
focus of practice from products and biological systems to ensuring the
best drug therapy and patient safety will raise the pharmacist's level of
responsibility and require philosophical, organizational, and functional
changes. It will be necessary to set new practice standards, establish
cooperative relationships with other health-care professions, and
determine strategies for marketing pharmaceutical care. Pharmacy's re-
professionalization will be completed only when all pharmacists accept
their social mandate to ensure the safe and effective drug therapy of the
individual patient.(21) Well-trained clinical pharmacists and a medical
system utilizing active pharmacist-driven patient care can improve the
quality, outcomes, and efficiency of patient management.(22)

Pharmaceutical care involves three major functions: identifying
potential and actual drug-related problems; resolving actual drug-related
problems; and preventing drug-related problems. Although there are
different trends, such as clinical pharmacy services, cognitive services,
medication management, medication review, they all share the same
philosophy and objectives, namely ‘‘the responsible provision of drug
therapy for the purpose of achieving definite outcomes that improve a
patient’s quality of life.””(23)

A review of Hughes et al (2017) revealed the extensive studies
worldwide have evaluated the effectiveness of pharmacy-based
interventions in supporting people with T2DM. Most of the studies have
been conducted in developed western countries, particularly the United
States of America, although examples can be found around the globe
including the United Arab Emirates and Hong Kong. Fewer studies
however have been conducted in low-income and middle-income
countries such as Nigeria, Iran, India, Brazil, Thailand, Jordon, Iraq, and
Malaysia. The interventions were measured for their effectiveness using
the following: clinical outcomes, such as glycemic control, reduction of
risk factors (such as blood pressure, lipids, and body mass index [BMI]),
medication adherence, screening for complications, and drug-related
problems identified/solved; humanistic/social outcomes, such as quality of
life, satisfaction, belief, knowledge, lifestyle changes, and self-care
activity; economic outcomes, such as health costs. Mostly of studies
review supported the role of pharmacist involved with diabetes care. (11)

2.4.2. Drug-related problem

Drug-related problems  (DRPS) . include medication errors
(involving an -error in the process of prescribing, dispensing, or
administering a drug, whether there are adverse consequences or not) and
adverse drug reactions (any response to a drug which is noxious and
unintended, and which occurs at doses normally used in humans for
prophylaxis, diagnosis or therapy of disease, or for the modification of
physiological function). Furthermore, adverse drug events can be defined
as an injury — whether or not causally—related to the use of a drug.(24)
Medication review by pharmacist seem to reduce DRPs from the literature



14

review of Wilmer et al (2015). The Preventing Hospital Admissions by
Reviewing Medication (PHARM) study demonstrated that a
pharmaceutical care process seems to reduce the number of medication-
related (often costly) hospital admissions, and the authors stated that a
pharmaceutical care process like PHARM is unlikely to be cost saving in
its present form.(25) Another study showed that medication review by a
pharmacist decreases the risk of drug interaction by 20%.(26)

Brandt et al (2014) described seven steps of medication review for
pharmacists. The first three steps focus on collecting information about
the patient, while the fourth and fifth steps identify drug-related problems.
The sixth and seventh steps concern the reporting of interventions and the
GP’s consideration. The model was tested and found to be workable to
deliver a medication review with high acceptance rates.(27)

2.5. Chronic Care Model

The Chronic Care Model (CCM) is a multifaceted, evidence-based

framework for enhancing care delivery by identifying essential components of
the health care system that can be modified to support high-quality, patient-
centered chronic disease management.(28) The CCM provides a systematic
approach to initiate transformation. Interrelated elements of the CCM, Figure 6,
include:

1)

2)
3)
4)

5)
6)

Health systems, including culture, organizations, and mechanisms to
promote safe, high-quality care
Decision support based on evidence and patients’ preferences and needs
Clinical information systems to organize patient and population data
Patient self-management support to enable patients to manage their
health and health care
Community resources to mobilize patient resources
Delivery system design for clinical care and self-management support,
including team care

The CCM has been used in a variety of health care settings to guide

systematic and individual improvement in chronic illness care, including
diabetes. Previous studies demonstrate the effectiveness of interventions for
patients and diabetes-related outcomes based on specific components of the
CCM.(28)
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Figure 6 Chronic Care Model (28)

2.6. Home care pharmacist

Initiatives such as the Patient-Centered Medical Home show promise for
improving outcomes by coordinating primary care and offering new
opportunities for team-based chronic disease management. Additional strategies
to improve diabetes care include reimbursement structures that, in contrast to
visit- based billing, reward the provision of appropriate and high-quality care to
achieve metabolic goals, and incentives that accommodate personalized care
goals.(20)

Over the years, pharmacists have proved to be effective in delivering
different pharmaceutical care services, such as the Home Medication
Management Review (HMMR) service, to better manage chronic diseases.
Similar services are being conducted by accredited pharmacists all around the
world, including the Medication Therapy Management in the USA, the Home
Medication Review in Australia, the Medicines Use Reviews’ in England and
Wales and the Chronic Medication Service in Scotland. The positive impact of
such pharmacist-delivered services on patients' primary outcomes has been
proven through several studies.(18)

There is a growing body of literature supporting the role of the
pharmacist in diabetes care, as pharmacists can provide “continuity of care” by
following patient care progress between physician visits, utilizing their clinical
expertise to monitor and manage diabetes medication plans, and educating
patients on disease, lifestyle, and adherence issues. In January 2008, new
current procedural  terminology codes have been established to allow
pharmacists to bill for medication therapy management services. Pharmacists in
community ‘and’ primary care settings can be a key resource ‘working in an
interdisciplinary model for improved medication management of patients with
diabetes. This is consistent with the “medical home” concept of care that
promotes health care providers working collaboratively to coordinate patient-
centered care. In such a model, pharmacists can focus on managing medications
to positively impact health outcomes, reduce overall healthcare system costs,
and empower patients and consumers to actively manage their health.(29)
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3. Health status in Lao PDR

The Lao People’s Democratic Republic is surrounded by five other countries
in the Greater Mekong Region (all provinces have an international border): China,
Cambodia, Myanmar, Thailand, and Vietnam, with an estimated population of 6.2

million. (4)

The national health indicators of the Lao People’s Democratic Republic have
been improving steadily over the past three decades. The crude death rate declined
from 15.1 to 8.0 deaths per 1000 inhabitants between 1995 and 2010, with probability
of children under 5 dying estimated to be 59 in 1000 live births. The crude birth rate
fell from 41.3 to 29.9 in the same period. At the same time, life expectancy at birth
rose by more than 10 years in a decade, from 51 years in 1995 to 65 in 2010. The
main cause of mortality and morbidity are communicable diseases where lower
respiratory infection and diarrhea are the leading causes, and main cause of death for

children under 5 years old is pneumonia (27%). (4)

Every year, non-communicable diseases (NCDs) cause the deaths of around 12 100
males, 60% of whom are under 70 years of age, and about 11 700 females, 53% of
whom are under 70 years old. Of all NCD-related deaths, cardiovascular diseases and
diabetes have the highest age-standardized death rate per 100 000 (467.9 for males
and 329.8 for females), followed by chronic respiratory diseases (122.8 for males and
111.1 for females). Cancer kills 145.4 males and 89.0 females per 100 000 population.
According to the recently published global NCD status report by WHO, 17% of the
Lao population are not physically active enough, 13.3% are overweight and 32.1%
have raised blood pressure. With the current speed of socioeconomic development in
the Lao People’s Democratic Republic, the incidence of NCDs is expected to continue

to rise. (4)

Tobacco and alcohol abuse remain the main risk factors of NCDs in the Lao
People’s Democratic Republic. In 2008, smoking rate recorded among the Lao
population was 21.6%, with a higher rate among males (41.1%) than females (2.5%).
Estimates in 2008 showed that adult per capita consumption of alcohol is seven litres
per year. These risk factors put an additional strain on health services in the Lao

People’s Democratic Republic. (4)

In the point of human resources for health care, the health system review in
2014 stated that compared to! its neighboring countries, the Lao People’s Democratic
Republic has a relatively low ratio of qualified health workers per 1000 population.
The number of qualified HCPs (i.e. medical doctors, nurses and midwives with high-
and mid-level professional qualifications) was 3873 (MOH, 2010), equivalent to 0.69
per 1000 this is significantly lower than the WHO recommended standard of 2.5

HCPs per 1000 population.(30)

4. Related articles
4.1. The perspectives on diabetes management

Despite the well-known long-term benefits of adequate glycemic control
on reducing complications and death from any causes, many diabetic patients
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still fail to achieve treatment targets, adhere poorly to the treatment, and thus
remain at risk of complications. With the increasing demand of chronic diabetes
care due to the increasing disease prevalence, a shift from secondary diabetes
care to a primary type was found to improve the quality of care provided by
both general practitioners and nurses in the United Kingdom.(31) Furthermore,
with the philosophical shift to address the needs of patients with complex
chronic medical conditions such as diabetes, the Chronic Care Model (CCM)
has been developed to guide for service quality improvements.(32) The CCM
focuses on improving and optimizing six main domains of health care system
including health care organization, delivery system design, clinical information
system, decision support, self-management support, and community resources.
(11) The strategies are centered on patients’ needs,(33) focusing on an
individual patient to address specific societal, cultural, and religious factors.
(34) Strickland et al (2010) revealed that CCM implementation in primary care
practice improved service care for diabetic patients and increased rates in the
conduct of behavioral counseling. (35)

A systematic review revealed that some of the barriers in diabetes
management include language and communication discordance with health care
providers, inconsistent willingness to partake in self-management, failure to
adopt a diabetic diet due to lack of specific information, misunderstandings and
misconceptions, and concerns on the long-term safety of diabetes medications
.(36) Despite the existence of many well-defined targets and practice guidelines
for the management of hyperglycemia, hypertension, and dyslipidemia in
patients with T2DM, clinical inertia exists due to periodic revisions of
guidelines resulting with confusion among healthcare providers. (7)

Previous systematic reviews have identified more focused specific
interests covering self-management interactions between patients and healthcare
providers, (37) strategies to improve primary care,(38) experiences in taking
oral medication, (39) and population groups such as East Asian Immigrants
(40), South Asian (36), and Ethnic Minorities. (41) These data, however, might
not be relatable to developing countries which have never established diabetes
clinics in their health care system. Thus, it is imperative that insight details from
the perspectives of patients and providers be synthesized through a systematic
review utilizing the CCM framework to provide more information on factors
related to diabetes management.

4.2. Questionnaire Development
4.2.1. Satisfaction questionnaire

Patient satisfaction is one important indicator for evaluation and
development of diabetes management or care. Some studies used
satisfaction as the primary outcomes. (42) Satisfaction of service can be
assessed in several perspectives such as healthcare providers’
perspectives, patients’ perspectives, however, perspectives from patients
are an important indicator which reflects the quality of service.(43)
Patients’ perspectives analysis lead to good understanding of developing
the quality of service.(44) Several studies have been done for validity and
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reliability of the tool,(45, 46) however, each study has different aspects of
satisfaction depending on framework, essential need for service, culture
and needs of healthcare system in each country.

According to the information service of diabetes clinic, the
perspective of patients’ trends to promote the quality of service. Previous
studies have developed the validity and reliability of the tools for
satisfaction assessment of diabetes care service, including diabetes
management.(47, 48) Paddock et al (2000) also developed the 73 items of
the questionnaire tool in order to evaluate a Diabetes Disease
Management Program (DDMP), the validated 73-item mailed satisfaction
survey had a 34.1% response rate. Principal components analysis yielded
13 components with eigenvalues 1.0. The Scree test proposed a 6-
component solution (39 items), which explained 59% of the total
variation. Internal consistency reliabilities computed for the first 6
components (Cronbach’s alpha = 0.79-0.95) were acceptable. (49) The
development and test a reliable and practical self-administrated
questionnaire in Chinese to evaluate outpatient satisfaction in China found
that factor analysis generated six dimensions, and all item-total
coefficients were >0.8. Cronbach's alpha exceeded 0.7 for all dimensions,
and the inter-subscale correlation coefficients were all lower than the
Cronbach's alpha coefficients of the corresponding scale. According to the
results, outpatients were least satisfied with waiting time (86.8%) and
most satisfied with the quality of medical care (90.1%). (50)

4.2.2. Diabetes-39

Boyer et al (1997) firstly developed the Diabetes-39 (DM-39)
questionnaire. This tool was developed in two phases and the final result
consisted 39 item that covered five dimensions of patients’ lives: energy
and mobility; diabetes control; anxiety and worry; social burden and
sexual functioning. The results showed that Diabetes-39 was as a valid
discriminative instrument, one which showed significant correlations with
an overall quality-of-life assessment, the pattern of diabetes severity, and
comorbidity. Further, the results from Diabetes-39 correlated well with
the results from the established generic quality-of-life instrument, the
medical outcomes study 36-Item Short-Form Health Survey.(51)

This tool had been used and translated in various countries.
Songraksa and Lerkiatbundit (2009) translated Diabetes-39 from English
into Thai language and conducted the factor analysis, and the result
revealed that ‘a six-factor structure underlying the DM-39. The newly
identified factor-was other health problems and diabetic complications,
comprising of 3 items. Thirty-one items from the 36 remaining items
clustered into 5 factors identified by the previous studies. The size of
nearly all factor loadings were about 0.40 or greater than 0.40. All six
dimensions of the DM-39 showed reliability indices greater than 0.70. The
patterns of the relationship between the D-39 and the SF-36 or self-
perception of disease severity were consistent with those hypothesized.
All dimensions of the DM-39 could reliably discriminate among subjects
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with/without comorbidities or those with/without insulin injection or those
with/without complications. However, the effect size was rather small,
less than 0.50.(52)

The study of Chen et al (2015) aimed to compare the Diabetes-39
(DM-39) with six multi-attribute utility (MAU) instruments (15D, AQoL-
8D, EQ-5D, HUI3, QWB, and SF-6D), and to develop mapping
algorithms which could be used to transform the DM-39 scores into the
MAU scores. The results showed that MAU instruments discriminated
between diabetes patients and the healthy public; however, utilities varied
between instruments. The 15D, SF-6D, AQoL-8D had the strongest
correlations with the DM-39. Except for the HUI3, there were significant
differences by gender. Mapping algorithms based on the ordinary least
squares (OLS) estimator consistently gave better goodness-of-fit results.
The mean absolute error (MAE) values ranged from 0.061 to 0.147, the
root mean square error (RMSE) values 0.083 to 0.198, and the R-square
statistics 0.428 and 0.610. Based on MAE and RMSE values the preferred
mapping is D-39 into 15D. R-square statistics and the range of predicted
utilities indicate the preferred mapping is DM-39 into AQoL-8D. The
result supported that DM-39 could also be used for conducting the cost
utility analysis.(53)

4.3. Inter disciplinary team as a strategy for diabetes management.

A study of Doherty et al (2000) stated that the six core team members
included; one consultant physician, four diabetes nurse specialists and one
dietician who participated throughout the duration of the project. They
conducted the qualitative interview with T2DM patients who had been treated
with this core team. In semi-structured interviews, patients were asked to
consider the possibility of being offered extra appointments to focus specifically
upon improving their diabetes control. They stated the benefit of being seen by
the same person, obtaining reassurance, getting help with hypos and increased
knowledge.(54)

A review by McGill et al (2017) stated that an interdisciplinary team
(IDT) approach to type 2 diabetes (T2DM) management as one of 10 practical
steps for health care professionals to help more people achieve their glycemic
goal. The IDT, including a diabetes nurse educator, psychologist, pharmacist
and nutritionist, approach can be effective in delivering care to people who have
chronic conditions, such as T2DM, that require both self-management and
major lifestyle ‘alterations significantly reduced HbAlc levels compared with
usual diabetes care provided by PCPs (=1.3% vs. —0.2%, respectively,
p <0.0001).(55)

4.4, RCT, SR-MA of diabetes care intervention

The systematic review and meta-analysis included five English and 48
Chinese publications of Choi et al (2016) which aimed to determine the size of
glycemic effect of different diabetes education approaches for Chinese patients.
The Chinese studies found that glycemic improvement for Chinese patients was
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particularly effective when an ongoing regular education was employed; and
resulted in the overall weighted mean difference (WMD) in glycated
hemoglobin (HbAlc) was —1.19% (=13 mmol/mol). Ongoing regular
education was most-commonly employed, with a reported WMD of —2.02%
(—22 mmol/mol).(56)

The meta-analysis of Huang et al (2016) aimed to evaluate the outcomes
of various lifestyle interventions, including diet modifications (DIET), physical
activity (PA), and patient education (EDU) in reducing the risk of
cardiovascular disease in patients with type 2 diabetes. The study found that
DIET intervention showed an improvement in HbALc, systolic/diastolic blood
pressure and HDL-c, with an exception of LDL-c and BMI, suggesting that
nutritional intervention had a significant impact on the quality of life by
reducing the cardiovascular risk in type 2 diabetes patients.(57)

Another meta-analysis for lifestyle change by Chen et al (2015) aimed to
evaluate the effects of comprehensive lifestyle change, such as diet, exercise,
and education, on clinical markers that were risk-factors for cardiovascular
disease in patients with type 2 diabetes, also found that lifestyle intervention
showed significant benefit in risk factors that are known to be associated with
development of cardiovascular disease in patients with type 2 diabetes; and
resulted in standardized difference in means of change from baseline
significantly favored the intervention compared with the control group in BMI
(—0.29; 95% CI, — 0.52 to — 0.06, p =0.014), HbAlc (- 0.37; 95% CI, — 0.59
to —0.14, p = 0.001), SBP (- 0.16: 95% CI, — 0.29 to — 0.03, p = 0.016), DBP
(—0.27,95% Cl = —0.41 to — 0.12, p < 0.001). (58)

In Canada they conducted a systematic review of interventions that
aimed at Improving screening, treatment, prevention and management of type 2
diabetes and obesity-related chronic disease in Indigenous communities from
2008 to 2014, with the aim of identifying current best practices. Interventions
focused on improving fitness were more effective than those aimed at dietary
change. Overall, they found a range of successes among these interventions.
Those that met with limited success reported that complex social issues and
poverty presented challenges to effective intervention work in these
communities. Participatory action research methods and community ownership
of the intervention were found to be essential for project success.(59)

Regular physical activity is an important goal for elders with chronic
health conditions. The study in Southeast Seattle gave Physical Activity for a
Lifetime of Success (PALS) has been used with people with diabetes aged 65
years or older, the main intended outcome measure was physical activity level;
the secondary outcome measure was mean hemoglobin Alc. A community-
based referral and support program found that to increase physical activity
among elderly, ethnically diverse, low-income people with diabetes, many of
whom are not English-speaking, may be thwarted by unforeseen barriers. Those
who enrolled and participated in the PALS program appeared to increase their
level of physical activity. (60)

In Thailand, the study gave family-oriented intervention to improve self-
efficacy, self-management, glycemic control and quality of life in individuals
living with type 2 diabetes with a design of single-blinded randomized
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controlled trial found that the intervention arm had significantly better self-
efficacy, self-management, outcome expectations, and diabetes knowledge (p <
0.001, in each). Participation in the intervention increased the diabetes self-
management score by 14.3 points (b=14.3, 95% CI 10.7-17.9, p<0.001). Self-
management was better in leaner patients and in females. No between-group
differences were seen in quality of life or glycemic control, however, in the risk-
adjusted multivariable models, higher self-management scores were associated
with significantly.(61)

4.5. Systematic Review of Qualitative Studies: Summary of included studies

This study had reviewed qualitative studies which showed the results
of 23 studies with CASP scores as shown in Table 1.



Table 1 Overview of included studies and CASP scores for systematic review

Coding | Authors/year/ | Aims Study design Sampling/ Analysis Finding CASP
article | Country/setting participants method score
1 Beverly To explore In-depth face- | Purposive Content analysis | Two themes of physician | 8
etal 2012 (62) | physicians’ and sampling of 19 by perspectives are 1)
USA T2DM patients’ to-face endocrinologists | independently | responsibility for patients’
Primary Care perceptions, attitudes, | interviews and primary care | marking and difficulty achieving
y and behaviors that physicians and 34 | categorizing key | treatment goals and 2)
support or impeded patients words, phrases, | patients’ reactions. Two
the physician-patient diagnosed with and texts to themes of patient
. . T2DM at least identify themes | perspectives are 1)
relationship T2DM ) ) .
two years prior patients’ self-blame for
treatment. difficulty achieving
treatment goals and 2)
physicians’ reactions to
unmet goals.
2 Goetz etal. To explore general Focus groups General Thematic Three main themes of 10
2012(63) practitioners’, nurses’ practitioners analysis using social supportare 1)
Ge:'rmany and T2DM patients’ (n=10), pr_actlce qualitative | current situation, 2)
Primary Care \ 4 nurses (N=10), content analysis | barriers and problems, and
views, experiences, ’ .
: and people with 3) future perspectives.
and perspectives on ) _
y diabetes (n=9)
the importance of
social support in
caring for people
with T2DM and their
roles in providing
social support.
3 Léangst et al. To investigate which | gem;- T2DM patients Transcribed Two main themes are 1) 8
2015 factors participants structured (n=25), general verbatim, factors perceived to

Netherlands

perceived to enhance

focus groups

practitioners

content analysis

enhance medication
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Coding | Authors/year/ | Aims Study design Sampling/ Analysis Finding CASP
article | Country/setting participants method score
Primary Care or impede medication (n=13), and information provision
information provision health care (including
in primary care. assistants (n=10) tailored, adequate
(four patients had information, trusting
both a general patient—provider
practitioner and a relationship, medication
health care reconciliation, tools for
assistant) medication management,
team approach to
medication
communication), 2) factors
perceived to impede
medication information
provision (including
inadequate information,
lack/overload of
information on potential
adverse effects,
medication reconciliation
impeded, lack of support
for medication self-
management, and system-
related barriers).
4 Brez et al. To explore PCPs’ Focus groups Participants Themes Three main themesare 1) | 9
2009(64) perspectives and included 22 identified using | primary care physician
Canada concerns related to primary care a constant readiness for transition of
Hospital reassuming physicians comparison care from specialist, 2)
responsibility for representing a method. patient readiness for

diabetes care after
referral to a

variety of referral
frequencies,

discharge, and 3) systems
factors and transition of
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Coding | Authors/year/ | Aims Study design Sampling/ Analysis Finding CASP

article | Country/setting participants method score

specialized diabetes practice types, care from specialist.
center. and settings.

5 Noor et al. To explore the Semi- Nineteen doctors | Content analysis | Four main themes are 1) 8
2012 (65) experiences of structured and seven nurses organizational factors, 2)
Oman primary health-care interviews who worked in patient factors, 3) factors
Primary Care \y primary health related to health-care

pr.OVIder.S g ovters care in Oman. providers, and 4)

J iR Ut Rith suggestions to improve
K. W al diabetes care
preferences and '
suggestions for future

improvement of

diabetes care.

6 Kern et al. The study captured In-depth Twelve PCPs: Interpretive Three main themesare 1) | 9
2001 (66) the PCPs’ perceived | interviews, both family form of planned care, 2) time
USA barriers on the using a semi- physicians and qualitative data | constraint, and 3) quality
Primary Care delivery of diabetes structured internists analysis known | assurance system.

care, how diabetes interview tool. as the editing
care was delivered, style.

how PCPs preferred

to deliver diabetes

care, and how they

reconciled any

inconsistencies.

7 Raaijmakers et | To investigate the Semi- Eightteen health | Data were Seven main themes are 1) | 8
al. 2013 (67) facilitating and structured care professionals | analyzed using | community resources and
Netherlands impedeing factors interviews in Netherlands the NVivo policies, 2) organization of
Primary Care among HCPs (Health qualitative health care, 3) self-

Care Professionals) research management support, 4)
using a qualitative software delivery system design, 5)
research design. package. The decision support, 6)
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Coding | Authors/year/ | Aims Study design Sampling/ Analysis Finding CASP
article | Country/setting participants method score
Chronic Care clinical information
Model (CCM) systems, and 7) HCP-
was used to related factors.
classify the
facilitating
factors and
barriers
8 Brown et al. To explore family Focus groups Physician The researchers | Three main themes are 1) | 8.5
2002(68) physicians’ issues participants compared field | patient facilitating factors
Canada and perceptions included 16 notes and and barriers, 2) physician
Primary Care regarding the barriers males and 14 discussed the facilitating factors and
and facilitating females who group. process. barriers, and 3) system
factors of the attended one of The strategy of | facilitating factors and
management of four focus groups | constant barriers.
patients with T2DM. with an average comparison
of seven analysis was
physicians per used. Central
group themes were
identified across
all focus groups.
9 Matthews et al . | T0 explore the Focus groups Five females who | Thematic Three major themes 8
experiences, have T2DM analysis affecting adherence to
2008 (69) ' . ;
USA attitudes, and beliefs treatment regimens are 1)
Primary Care o_f _adult women commumcatlon_wnh the
living with diabetes healthcare providers, 2)
and how they knowledge of diabetes,
managed their and 3) the consequences of
diabetes. poor glycemic control.
10 Carbon et al To inform the Focus groups Twenty patients | A structured Five main themes are 1) 7
2006 (70) refinement of self- were invited to framework to diabetes-related
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Coding | Authors/year/ | Aims Study design Sampling/ Analysis Finding CASP
article | Country/setting participants method score
USA management participate in systematically knowledge, 2) beliefs and
Health Center . | interventions tailored each group review the attitudes regarding
to Latino patients findings diabetes self-
with T2DM. management, 3) self-
management practices, 4)
perceived barriers, and 5)
perceived facilitating
factors.
11 Dutton et al . To explore patients' One-on-one Twelve of T2DM | Grounded Four main themes are 1) 8
2014 (71) expectations and ] patients who theory expectations at initial
experiences semi-structured | have peen techniques referral, 2) specialist care,
Canada . . [ . : . .
- concerning discharge | interviews discharged from | where NVivo 9 | 3) discharge from
Specialist £ iali h : ol
Clinic rom a specia ized the Tertiary Care | was u_sed to specia ist care, anql z_l)
diabetes centre back Diabetes Referral | organize the primary care physicians’
to primary care. Centre in Ottawa, | coding process | (PCP) care after discharge.
Canada.
12 Al-Qazaz etal. | (1) Toexplore T2DM | semj- Twelve patients | Thematic Four themes are 1) 9
2011 (72) patients ‘experience | structured diagnosed with content analysis. | knowledge about diabetes
. ; . . T2DM who The transcripts | and its medication, 2)
Malaysia and knowledge about | interview guide ;
- ! attended the were analyzed experiences of adverse
Uriggrsity & USM clinic and line by line for | effects of medication, 3)
Health Clinic (2) To explore the y '

experiences of
diabetic patients in
terms of their
medications, and

(3) To understand the
factors contributing
to medication
adherence in

received their

medications and
health care from
the same clinic.

relevant content
and to identify
categories of
emerging
themes for
coding.

issues related to
adherence, and 4) the
impact of medical and
family relationships on
well-being.
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Coding | Authors/year/ | Aims Study design Sampling/ Analysis Finding CASP
article | Country/setting participants method score
Malaysia.
13 Karimi et al. To explore the In-depth, semi- | Purposive Content analysis | Three themes are 1) 8
2014 (73) facilitating factors samples of 15 focusing on individual context with
N - structured and . .
Iran and barriers in T2DM patients contextual subthemes of beliefs,
. . face- to- face .
Primary Care adaptation among . . meaning to personal background, and
: interviews : :
T2DM lIranian “provide previous experience, 2)
patients using knowledge and supportive system_wnh
gualitative research . subthemes of family,
understanding .
methods. society and health
of the 2
henomenon organlzgtlons,_and 3) self-
Ender study” comparison with other
Y disease and other diabetes
patients.
14 Lewis et al. To understand In-depth Twenty-three Interview Two main themes are 1) 6
2014(34) patients ‘experiences interviews participants with | transcripts were | awareness and
Bangladesh . T2DM in five coded and understanding of diabetes
\ in the treatment of . . ;
Primary Care g sites across two emergent and its effective
their T2DM. . .
administrative themes management, and 2)
districts of identified availability and costs of
Bangladesh diagnosis and care.
15 Held et al. To identify agenda Focus groups Thirty-nine Thematic Four main themes are 1) 8
2010 (74) items related to . analysis with the relationship of
: . American . -
America depressive symptoms NVivo 8 depressive symptoms and
) y . Samoan adults . :
Samoa and its relationship to with diabetes diabetes, 2) managing
Health Center | diabetes. depressive symptoms, 3)
frequency of seeing
depressed patients and 4)
stigma and cultural
differences.
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Coding | Authors/year/ | Aims Study design Sampling/ Analysis Finding CASP
article | Country/setting participants method score
16 Lai etal. 2006 | To gain insight into In-depth patient | A Purposive The transcripts | Three main themesare 1) | 7
(75) the perceptions of . . sampling strategy | of the diagnosis of diabetes and
. . . interviews and . . . : .
Taiwan patients with fOCUS AroUDS for 22 patients interviews were | the main features of its
Rural Area diabetes, especially grotip (in-depth analyzed with course, 2) perceived
ideas of the illness interview) and 53 | editing and severity and its
course and perceived patients in seven | jmmersion/cryst | assessment, and 3)
severity, and their focus groups N unidimensionality and its
i allization styles | .
impacts on self-care impact on health
H N behaviors.
17 Alazri, et al. To explore Focus groups Seventy-nine Framework Three main themes are 1) | 7
2010 (76) perceptions and . . approach relational or longitudinal
p patients with A
UK experiences of continuity, 2) cross-
o, . T2DM from
Rural vs Urban | continuity of care in L boundary or team
. seven practices in -~
general practice from Leeds. UK continuity, and 3)
the perspectives of ’ continuity of information.
patients with T2DM,
focusing on the
advantages and
disadvantages of
different types of
continuity.

18 Kato et al. To explore how Semi- Participants were | Transcribed Four main themes are 1) 8.5
2016 patients with T2DM | structured adults aged 30-64 | verbatim and encountering negative
Japan(77) psychologically and interviews . . analyzed using a | experiences, 2) re-

X X diagnosed with . .
Tertiary behaviorally respond grounded theory | evaluating self with
. o . T2DM. A total :
Hospital to social stigma. . approach T2DM, 3) reconstructing a
of 26 patients . .
e sense of identity, and 4)
participated. N
maintaining a balance
between managing T2DM
and social roles.
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Coding | Authors/year/ | Aims Study design Sampling/ Analysis Finding CASP
article | Country/setting participants method score
19 Al-Azri et al. To explore diabetic Semi- Nineteen type 2 Framework Two main themes are 1) 7
patients views of diabetic patients | approach communication and
(2)0;;(78) factors affecting the f(t)rl;;:ézred lac recruited from continuity of care with
. quality of services : : four primary healthcare professionals,
Primary Care oo ori interviews health d - f
Health Center elivered in primary ealthcare centers an _2) provision of
care in Oman-- a (PCHSs) in Muscat services at the right time
developing country region, the capital and place.
with a high incidence city of Oman.
of diabetes.
20 Beverly etal. To explore older Focus groups Purposive Identified codes | Three themes are 1) 6.5
2011 (79) patients *perceived sampling to to describe the | diabetes complications as
USA y ; select 32 T2DM | overarching a motivator, 2) prioritizing
Primary Care | Impact of chronic co- patients aged 60 | themes health conditions, and 3)
morbid conditions on and older with at emotional impact of co-
T2DM self- least one other morbidity management.
management. chror]lg: health
condition.
21 Dhippayom et | To identify potential | Focus groups Thirty-two Thematic The key three themes are | 7
al. 2015 (80) unmet needs and . analysis 1) the experiences of
" consumers with ! : .
Australia explore preferences diabetes services received,
T2DM . .
Pharmacy for pharmacist- 2) the potential to deliver
) . T — self-management services,
PP and 3) the suggested role
T2DM. A
of the pharmacist in
supporting diabetes
management.
22 Huang et al. To specifically In-depth one- Patients aged 65 | Developed a Three main themesare 1) | 9
2005 (81) examine how older on-one semi- and older with scheme for healthcare goals, 2)
USA patients defined their | structured T2DM (n=28). systematically external influences of
Primary Care healthcare goals, interviews coding by a healthcare goals, and 3)
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Coding | Authors/year/ | Aims Study design Sampling/ Analysis Finding CASP
article | Country/setting participants method score
what factors shaped two-step self-care practices.
their goals, and the process: first is
extent to which their face-sheet
goals related to self- summary of
care behavior. themes for each
transcript, and
second is
comparing
interview notes
and reconciling
any differences
between them
23 Halkoaho et al /| To understand how Semi- Participants (9 Inductive Three main themesare 1) | 9
2013(82) health-promoting structured males and 6 content analysis | coping resources of
Finland aspects are realized.in | interview females) with described by patients with diabetes, 2)
Public Health | counseling according T2DM, who were | Graneheim and | the content of the

Organization

to T2DM

Finnish, living in
Eastern Finland,
aged 58-81.

Lundman,
guided by
interview
themes

counseling; and 3) the
form of the counseling.




Chapter 3
Research Methodology

This research plan was carried out in two phases: Phase 1 was to develop
patient satisfaction questionnaire according to systematic review of patient and
healthcare provider perspective on diabetes management, and to translate Diabetes-39
(quality of life) questionnaire Thai version into Lao version. Phase 2 was to conduct
randomized controlled trial of pharmacists’ interventions in diabetes care to find out
the outcomes compared with usual care as in Figure 7

Systematic review of Themes’ Translation
qualitative studies of extraction by diabetes-39 from
patients’ and healthcare » using Chronic Thai version to Lao
providers’ perspectives on Care Model to
diabetes management facilitate i
l Diabetes-39 Lao version
covering 5 dimensions: 1)

diabetes control, 2) anxiety
and worry, 3) energy and
morbidity, 4) social burden,
and 5) sexual functioning

Formulating patient
satisfaction
guestionnaire

i

Quality of life

Dimensions (independent variables):

1) attitude to knowledge on self-management
2) attitude to family :
3) attitude to community Dependent variables:
4) satisfaction to service’s standard 1) accessibility to

5) satisfaction to type of service Service _

6) satisfaction to providers’ competency 2) health service

7) satisfaction to pharmacist competency system

8) satisfaction to patient-provider 3) goal setting.

communication
\ )4
Humanistic

A4

outcomes '
Intervention Usual care

group
\ Clinical /

outcomes

Figure 7 Research flow diagram
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Ethical review

This study obtained ethical approvals from Mahasarakham University and
ethical board for human and Lao National Ethics Committee for Health Research

1. Phase 1: Questionnaire Development

This study phase was designed to develop two questionnaires including patient
satisfaction questionnaire by using themes from systematic review of qualitative
studies and diabetes-39 by translating Thai version to Lao version. This phase of the
research design was a descriptive study.

1) Patient Satisfaction questionnaire Development
1.1 Systematic review of patient and healthcare provider perspectives on
diabetes management
1.1.1 Search strategies

Four electronic databases were included for searching: PubMed
(Medline), Science Direct, Web of Science, and CINAHL. The search was
restricted to peer-reviewed studies published in English between the period of
January 2001 and September 2017. A hand-search was also performed in
which all the references cited in previous reviews were screened for studies
that met the inclusion criteria. All identified titles and abstracts were
independently screened and selected by two researchers

. Any discrepancies were discussed and resolved by consensus. A
combination of search terms was used for this review to identify articles in
original qualitative studies related to patients’ and providers’ perspectives and
diabetes management. Keywords and strategies were ‘Type 2 Diabetes
Management’ used with a Boolean ‘AND’ to conjugate with the following
words ‘Patient needs,” ‘Patient perceptions,” ‘Patient opinions,” ‘Patient
perspectives,” ‘Provider needs,” ‘Provider perceptions,” ‘Provider opinions,’
and ‘Provider perspectives.’

1.1.2 Eligibility

The articles were included if they were 1) qualitative studies involving
T2DM patients, 2) studies which met two screening questions in Critical
Appraisal Skills Program (CASP) in' Appendix 1. (83) 3) studies which aimed
to evaluate patients’ and providers’ perspectives on diabetes management, and
4) studies available in full-text format with report scripts from interviews.

The articles were excluded if they were at least characterized by one of
the following: 1) trialed an intervention in the study (e.g. technology, program,
training, education), 2) studied in special groups of patients such as
immigrants or disabled patients, or during an event such as that of Ramadan,
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or travels, and 3) described other perspectives such as family members, or
people who were only at risk for having T2DM.

1.1.3. Critical appraisal of studies

A checklist for assessing methodological quality of a qualitative
research followed CASP 2006 (See Appendix 1 Table 1). (83) The checklist
covered two screening criteria for a clear statement of the research aims and
appropriate methodology, and eight detailed criteria involving appropriate
research design, appropriate recruitment, proper data collection, relationship
between researcher and participants, ethical issues, rigorous data analysis, a
clear finding statement, and research value.

1.1.4. Data extraction

A data extraction form was developed as a modification of the form
used by Zaza et al (84). Microsoft Excel was used to sort retrieved articles by
authors, publication year, aims, study design, sampling and participants,
method of analysis, and finding.

1.1.5. Data analysis

Content analysis for identifying main themes and sub-themes was
performed by three researchers. The CCM and all themes from the included
articles were used to facilitate thematic framework development. (11)
Researchers focused on major themes and sub-themes of all included papers
by comparing with Chronic Care Model, and then looked for quotations
related to each theme. When identified themes were not consistent with the
CCM, they were grouped as additional themes and subthemes as necessary.
Disagreements in content analysis were resolved through consensus building.

1.2 Formulation of Patient Satisfaction Questionnaire (PSQ)
1.2.1. Questionnaire dimensions and items formulation

The dimensions and items of ;patient satisfaction questionnaire were
constructed according to main themes and sub-themes of systematic review.
The results showed 9 main themes; 1) community linkage (CL), 2) health
service systems (HSS), 3) continuity of care (CC), 4) self-management (SM),
5) providers’ support (PS), 6) referral system (RS), 7) patient-provider
interaction (PPI), 8) increased competency of healthcare providers (ICP) and
9) family involvement (FI). These 9 main themes of the systematic review
were used as the main idea for formulating the PSQ as follows:

1) Attitude to knowledge on self-management: there are 5 items in
this dimension, measured by 5-likert scales.

2) Attitude to family: there are 4 items in this dimension,
measured by 5-likert scales.

3) Attitude to community: there are 4 items in this dimension,
measured by 5-likert scales.



4)
5)
6)
7)
8)

9)
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Satisfaction to service’s standard: there are 4 items in this
dimension, measured by 5-likert scales.

Satisfaction to type of service: there are 4 items in this
dimension, measured by 5-likert scales.

Satisfaction to providers’ competency: there are 4 items in this
dimension, measured by 5-likert scales.

Satisfaction to pharmacist competency: there are 4 items in this
dimension, measured by 5-likert scales.

Satisfaction to patient-provider communication: there are 4
items in this dimension, measured by 5-likert scales.

Service achievement including: accessibility to service, health
service system and goal setting each dimension contains 4
items, measured by 5-likert scale.

1.2.2. Content validity

The content validity was approved by four experts which

consisted of two clinical pharmacists, one  social and administrative
pharmacist and one specialist in management who was non-
pharmacist. The expert who was a non-pharmacist approved the final
content for using in diabetes patients in order to make the content
intelligible for general population.

1.2.3. Construct validity

Face validity test and reliability test were conducted with 30

of diabetes patients in Thailand for Thai version and in Laos for Lao
version.

1.2.4 Translation process

The following was the procedure of translation from Thai

language into Lao language:

Translated by Lao translator who could read Thai fluently, got
questionnaire in Lao version, issue 1.

Compared Lao version, issue 1 with Thai original version and
making mutual adjustment with experts, got Lao version, issue 2.
Lao version, issue 2 was translated back into Thai language by
number two Lao translator who could read Thai fluently.

Compared Lao questionnaire from number 3 with Thai language
original version and made mutual adjustment with experts, got Lao
version, issue 3 which was the final version and could be used in
the next step.

1.2.5 Pilot test

1)
2)
3)

4)

Patient satisfaction questionnaire was tested with 30 patients in

Thailand and 30 patients in Lao P.D.R.



35

2) Diabetes-39 questionnaire
2.1. Translation process

This procedure for the translation from Diabetes-39 Thai version of
Songraksa et al (2009) (52) into Lao language was by following procedure:

1) Translated by number one Lao translator who could read Thai
fluently, got questionnaire in Lao version, issue 1.

2) Compared Lao version, issue 1 with Thai original version and
making mutual adjustment with experts, got Lao version, issue 2.

3) Lao version, issue 2 was translated back into Thai language by
number two Lao translator who could read Thai fluently.

4) Compared Lao questionnaire from number 3 with Thai language
original version and making mutual adjustment with experts, got
Lao version, issue 3 which was the final version and could be used
in the next step.

2.2 Pilot test
Diabetes-39 was tested with 30 patients in Lao P.D.R.

3) Psychometric properties test for patient satisfaction questionnaire and Diabetes-
39 questionnaire

3.1 Sample
Diabetes patients of 150 who registered at Mahosot and Setthathirath
Hospital, Lao PDR and diabetes patients of 150 who registered at Suddhavej
hospital, Maha Sarakham Thailand.
3.2 Inclusion criteria
o Patients who were diagnosed as diabetes patients.
o Patients who were treated in the hospital.
o Patients who were willing to participate.
3.3 Exclusion criteria
Patients who didn’t receive medications and/or insulin for treating diabetes.
4) Statistical analysis used for patient satisfaction questionnaire and Diabetes-39

questionnaire

1) Reliability test for both questionnaires was performed by Cronbach’s alpha
with the score at least 0.7. Each dimension was evaluated for relationship
by inter-subscale correlation and should be lower than corresponding
Cronbach’s alpha. (48)

2) Analyzing the correlation coefficient between dimensions of Patient
Satisfaction Questionnaire by using Pearson correlation coefficients.

3) Factor analysis for both questionnaires in order to adjust the item by enter
for factor loading at 0.5.

4) The research employed regression analysis between independent and
dependent variables.
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2. Phase 2: Outcomes of patients with type 2 diabetes who receive diabetes care

intervention led by a pharmacist compare with usual care.

2.1. Develop diabetes care intervention led by a pharmacist.

2.2.

Conducted a focus group with healthcare providers who were in charge of
diabetes clinic in Mahosot hospital (2 doctors, 2 nurses, 2 nutritionists and 2
pharmacists) according to Mary Marczak concept.(85) These included

1)

2)

3)
4)

5)

6)

7)

8)

Searching for international and region diabetes management guidelines by
the main researcher that similar to Laos in order to be able to use in Laos.
Summarizing and synthetizing the concept of guideline review from
Clinical Practice Guideline for Diabetes Thailand, 2017 and ADA, 2019 to
formulate the practice protocol for Mahosot hospital by two researchers.
Presenting diabetes care intervention led by a pharmacist of this research
in the focus group and ask for the recommendations.

Giving the first draft practice protocol to healthcare providers one week
before conducting the focus group.

Focus group interview was conducted by the main researcher. The
interview guide by using these following questions:

e What do you think about the pharmacist role in OPD (diabetes

clinic) and home care?

e What would you like to add or recommend about pharmacist role?
The facilitators (researcher and research assistant) recorded the interview
by using the audio recorder, and also made notes of discussion in the focus
group.

Familiarizing by listening the audio record, transcript verbatim and review
transcript note.
Identifying any changes and adjusted the practice protocol.

Evaluation outcomes of diabetes care intervention led by a pharmacist.
2.2.1. Study Design

This study was experimental study using Randomized Controlled Trial.

Registration number was TCTR20200707003

2.2.2. Population Sample and Setting

Patients with type 2 diabetes who currently receiving care in diabetes

clinic (OPD), Mahosot hospital.

Inclusion criteria

1) Patient diagnosed having type 2 diabetes

2) Aged at least 18 years old

3) Did not participate in other studies in the past 3 months

4) HbAlc > 7% and/or FBS > 154 mg/dL and record two in three
time in past three months.

5) Willingness to participate
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Exclusion criteria
1) Patient who lived outside urban area of Vientiane Capital.
2) Patient who were illiterate.
3) Patient who had severe co-morbidity such as cancer, kidney
failure.

Sample calculation

The sample calculation following by formula of comparison
between group and continuous variable

(Za+ Zn)* 252
n/group =
D2
(n1-1)S? + (n2-1) §?
Sp =

(n1+n2)-2

According to the research on impact of education and
counseling provided by a clinical pharmacist on diabetic outpatients at
King Chulalongkorn Memorial Hospital, by Lohavisavapanich et al
(2549), 2006 (86), found that in 97 of diabetic patients. Patients in
control group had average of HbAlc 7.94 + 1.59 and patients in
intervention group had average of HbAlc 7.01 + 1.09 with statistically
significant.

Alpha = 0.05, Z aipha = 1.96 (two-tailed)

Beta = 0.02, Z peta = 0.84 (two-tailed)

S1=1.59, n1=49

S> =1.09, n2=48

D = 0.93 (differential between average of HbAlc in 2
groups not greater than 0.93

(49-1)(1.592)% + (48-1)(1.092)2

Sp= = 1.86
(49+48)-2
(1.96 + 0.84)?2(1.86)>
n/group = =62.72 =63
(0.93)°

Dropout rate of 20%; n=63/(1-0.2) = 79. This resarch contained participants in
each group of at least 79 participants.
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Systematic random sampling was designed using permuted block size
4. Table of randomization divided patients into 2 groups, intervention groups

(group A) and control groups (group B). The permuted block size 4 was

collated according to the 6 types shown below and the patients who were
allocated into groups were generated according to 6 types in the Table 2
below:

Table 2 Sampling table by permuted block

Type 1 AABB; Type 2 BBAA; Type 3 ABAB; Type 4 BABA, Type 5 ABBA; Type 6

BAAB

Sample | Block 4 | Sample | Block4 | Sample | Block4 | Sample | Block 4
number number number number

1 A 41 A 81 A 121 A
2 A 42 B 82 B 122 A
3 B 43 A 83 A 123 B
4 B 44 B 84 B 124 B
5 B 45 B 85 B 125 B
6 B 46 A 86 A 126 B
7 A 47 A 87 B 127 A
8 A 48 B 88 A 128 A
9 A 49 A 89 A 129 A
10 B 50 A 90 B 130 B
11 A 51 B 91 B 131 A
12 B 52 B 92 A 132 B
13 B 53 B 93 B 133 B
14 A 54 B 94 A 134 A
15 B 55 A 95 A 135 B
16 A 56 A 96 B 136 A
17 A 57 A 97 A 137 A
18 B 58 B 98 A 138 B
19 B 59 A 99 B 139 B
20 A 60 B 100 B 140 A
21 B 61 B 101 B 141 B
22 A 62 A 102 B 142 A
23 A 63 B 103 A 143 A
24 B 64 A 104 A 144 B
25 A 65 A 105 A 145 A
26 A 66 B 106 B 146 A
27 B 67 B 107 A 147 B
28 B 68 A 108 B 148 B
29 B 69 B 109 B 149 B
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Sample | Block4 | Sample |Block4 | Sample | Block4 | Sample | Block 4
number number number number
30 B 70 A 110 A 150 B
31 A 71 A 111 B 151 A
32 A 72 B 112 A 152 A
33 A 73 A 113 A 153 A
34 B 74 A 114 B 154 B
35 A 75 B 115 B 155 A
36 B 76 B 116 A 156 B
37 B 77 B 117 B 157 B
38 A 78 B 118 A 158 A
39 B 79 A 119 A
40 A 80 A 120 B
2.2.4. Setting
Diabetes clinic in Mahosot hospital, and patients’ house in Vientiane,
Lao PDR.

2.2.5. Outcomes of the study

Primary outcomes: HbA1C, FBS
Secondary outcomes: BP, creatinine clearance, GFR, BUN, Lipid

profiles (cholesterol, LDL, HDL, Triglyceride), BMI, patient
satisfaction and quality of life (D-39)

2.2.6. Research tools

1) Practice protocol for diabetes care developed in this study is shown in

Table 24. Guideline protocol

2) Participant record form (Appendix 2. Table 44), Laboratory record
form (Appendix 2. Table 45), Participant evaluation form (Appendix 2.
Table 46), Drug-related problem evaluation form (Appendix 2. Table
47), Medication counseling form (Appendix 2. Table 48), Home visit
record form (Appendix 2. Table 49), Diabetes 39 questionnaire

Questionnaire -~ for

original

2.2.7. Research procedure

version  (Appendix 2. Table 50),
satisfaction’s assessment Thai version (Appendix 2. Table 51)

The process of pharmaceutical care intervention and usual care during the
research is shown in Table 3 work flow for RCT and Figure 8 intervention

flow
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Timing Usual Care (Control) Pharmaceutical Care (Intervention)
Day 0/ - Receive Blind OPD* card from the | - Receive Blind OPD* card from the
Month O | researcher researcher
Month O | - Home visit for answering the - Home visit for answering the
questionnaires. questionnaires.
- Make an appointment for following | - Make an appointment for following
in the next month in the next month
Month 1 | - Receive usual care from nurse and | 1) Meet with nurse for vital sign
doctor as following steps: check-up.
1) Meet with nurse for vital sign 2) Meet with doctor for follow-up.
check-up. 3) Meet with the researcher for
2) Meet with doctor for follow-up. medication review and lifestyle
3) Take medications from doctor modification counselling such as
order in the pharmacy of hospital dietary intake for diabetes patient,
4) Meet the researcher for marking physical activity in verbal and leaflet
the OPD card for the next base on individual problem
appointment. 4) In case of any DRPs, notify doctor
with drug-related problem evaluation
form.
5) Record the change in medication
counseling form and appoint patient
for the next visit.
Month 3 | - Receive usual care from nurse and = | 1) Meet with nurse for vital sign
doctor as following steps: check-up.
1) Meet with nurse for vital sign 2) Meet with doctor for follow-up.
check-up. 3) Meet with the researcher for
2) Meet with doctor for follow-up. medication review and lifestyle
3) Take medications from doctor modification counselling such as
order in the pharmacy of hospital dietary intake for diabetes patient,
4) Meet the researcher for marking physical activity in verbal and leaflet
the OPD card for the next base on individual problem
appointment. 4) In case of any DRPs, notify doctor
with drug-related problem evaluation
form.
5) Record the change in medication
counseling form and appoint patient
for the next visit.
Month 6 | - Home visit/telephone for answering | - Home visit/telephone by researcher

the questionnaires.

- Receive usual care from nurse and
doctor as following steps:

1) Meet with nurse for vital sign
check-up.

2) Meet with doctor for follow-up.

for answering the questionnaire.

- Follow-up at the hospital by
following step:

1) Meet with nurse for vital sign
check-up.

2) Meet with doctor for follow-up.
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Timing

Usual Care (Control)

Pharmaceutical Care (Intervention)

3) Take medications from doctor
order in the pharmacy of hospital
4) Meet the researcher for marking
the OPD card for the next
appointment.

3) Meet with the researcher for
medication review and lifestyle
modification counselling such as
dietary intake for diabetes patient,
physical activity in verbal and leaflet
base on individual problem

4) In case of any DRPs, notify doctor
with drug-related problem evaluation
form.

5) Record the change in medication
counseling form and appoint patient
for the next visit.

* Blind OPD card is only for the researcher know the code which define the groups.
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Intervention Control
group Outcomes Measurement Group
Baseline of clinical outcomes .
Month 0 Home visit (patient book record) | Homevisit L \onth
for PSQ and L. . . for PSQ and 0
| Humanistic outcomes: Patient Diabetes-39
Diabetes-39 Satisfaction and Diabets-39
Intervention from Usual
__| pharmacists in Care
Month 1 OPD hospital and Molnth
home care
Intervention from Usual
pharmacists in Care
Month 3 |—{ OPD hospital and — Month
home care 3
Intervention from Clinical outcomes Usual Care
Month 6 pharmacists in OPD “Humanistic outcomes: Patient Home visit for | Month
hospital health behavior, Patient PSQ and 6
Home visit for PSQ Satisfaction and Diabets-39 Diabetes-39
and Diabetes-39

Figure 8: Intervention Flow Diagram




43

2.2.9. Data analysis

Using SPSS software version 24 to analyze data with confidence
interval at 95% (alpha = 0.05)

Descriptive statistic: percentage, frequency, mean, standard deviation,
median for patients’ characteristics.

Inferential statistic:

1)

2)

3)

4)

Comparison of clinical outcomes between groups with continuous
variables (BMI, FBS, HbA1C, BP, Creatinine Clearance, GFR,
BUN, Lipid profiles, satisfaction mean score and quality of life
mean score) by using t-test or Mann Whitney U test.

After randomization, comparison between groups used linear
regression with adjusting by age and hypertensive patients.
Comparison of proportions of achieving clinical goal by controlling
factors related outcomes with Chi-square test. After randomization,
comparison between groups used logistic regression with adjusting
by age and hypertensive patients.

Quality of life and satisfaction analysis: Comparing mean of each
dimension between groups by using independent t-test or Mann
Whitney U test. Comparing mean within group by using pair t-test
or Wilcoxon Signed Rank test.

Sub-group analysis was performed later after the randomization in
the hypertensive patients.
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Chapter 4
Results
1. Phase 1

1.1. Systematic review of qualitative studies on patients’ and healthcare

providers’ perspectives on diabetes management

g : -
8
8 Records identified Hand search articles
i through 4 databases (1=5)
'% (n=2.439)
=
L d hd /Recnrds excluded (n =l=86§
Fecords after duplicates (467 removed) Reasons: unmet critera
dunng the screening process
_m (n=1.977) of titles and/or abstracts for
g T2DM, management or care,
3 L —— patients” and/or providers’
v perspectives, need, opinion,
view, experience, or attitude,
Eecords screened at titles and \and being qualitative study
abstracts
‘ Records excluded
. (a=47)
l Reaszon: unable to access full-text
-,E'JLE Full-text articles assessed for eligibility
: — “\
B (n=61) / Full-text articles excluded \
=]
H (n=38)
» | Reasons: studiesrelated to
nterventions (technology,
+ program), special patients
= Articles mncluded for analysis (disabilitv, travelling occasion),
E (n=23) perspectrves from family
E members, and unqualified by
CASP

N /

Figure 9 PRISMA flow chart of systematic review
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Figure 9 shows the eligible articles included in the study. There were 2,444
included in the identification process. After removal of duplicates (n = 463), an initial
yield of 1,981 titles and abstracts were screened. There were 108 eligible titles and
abstracts, but only 61 had accessible full-texts. By assessing the quality of the
evidence following the criteria in Table 5, there were 23 articles included for content
analysis as shown in Table 6. Thirty-eight articles were excluded for the following
reasons: 27 articles were intervention studies related to technology and program
trials,(36, 87-112) four articles were studies among special groups such as disabled
patients or traveling people,(113-116) three articles were based on perspectives from
family members,(117-119) and four articles were excluded as they were deemed
unqualified by CASP.(120-123) The full explanation for the reasons for excluding the
38 articles is shown in Appendix 2. The different perspectives of the 23 included
articles were also noted: three articles studied both the perspectives of health care
providers and diabetic patients,(62-64, 124) five articles studied only the perspective
of health care providers,(64-68) and 15 articles studied only the perspectives of
diabetic patients. (38, 69, 70, 73-82, 125, 126)

Using the CCM framework and original themes identified from the 23
included articles, nine themes concerning the perspectives of healthcare providers and
patients were synthesized: 1) community linkage (CL) revealed differences in
perspectives on resources and policies, 2) health service systems (HSS) for diabetic
patients revealed similarities in perspectives on barriers for medical services, 3)
continuity of care (CC) revealed similarities in perspectives on the need for continuity
of care, 4) self-management (SM) revealed the similarities in perspectives on barriers
in self-care due to the patients’ individual situations, 5) providers’ support (PS)
revealed similar perspectives, 6) referral system (RS) revealed similarities in the
perspectives on barriers in transitions from one provider to another, 7) patient-
provider interaction (PPI) revealed differences in the perspectives on communication,
8) increased competency of healthcare providers (ICP) revealed no conflict because
only the perspective of healthcare providers was considered, and 9) family
involvement (FI) revealed similarities in perspectives on facilitating factors and
barriers from family members of patients with diabetes. The conclusion of the results
is shown.in Figure 10.

Community Linkage (CL)

There were two  sub-themes related to, CL, (1) community and social
involvement and (2) resources and policies. From five articles it was determined that
community and social involvement contains two sub-themes: community institutions
and social support needs. The overall perspectives revealed the desires of healthcare
providers to establish sport clubs and/or activities in the community to support healthy
lifestyles for T2DM patients. Diabetic patients revealed the need for social support
such as meeting with friends to go to a concert or the theater, and talking to others
who have the same condition to provide support for their disease.

HP: "1 will try to establish a sport group particular for multi-morbid patients
not just for diabetes or coronary patients, manage a sports group which I established
five years ago. It is a huge success."
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P: "Different activities and culture events, such as going to music concerts,
open-air theatres and just walking in the forest help me to carry on."”

Resources and policies are related to information and available resources. This
sub-theme was a theme of four articles. These articles revealed that there were no
community-based resources, facilities or health education for people with T2DM.
They also revealed that Attention to primary and secondary care, politics, and
scientific research on diabetes care has been improved.

P: "I didn’t notice that resources were asked about or paid attention to
in any way."

HP: "Diabetes is receiving a lot of attention in primary and secondary
care and also from politics, which has led to an improvement of the care"

Health service systems for diabetic patient (HSS)

There were three sub-themes related to HSS, (1) medical services, (2) health
insurance systems and (3) human workforce. Eleven articles addressed the theme of
medical services related to the access and availability of services. Medical services
are related to the access and availability of the services. This theme was found in
eleven articles. The theme revealed limited accessibility due to no physician
availability (such as in Oman), no interest by pharmacists, and great distances from
services. However, some countries showed good access to services (e.g. Netherlands).
Alternative services were offered including online and/or SMS service for treatment
results, separate services for males and females, a special area for talking with each
other about their experiences with diabetes, and more health information literature in
the waiting areas (e.g. leaflet). However, the information may have been too
complicated for the patients to understand. There was also a lack of information on
the side effects on diabetes medications.

P: “The only problem is that | can't see my physician right away if |
need it, if | badly need it.”

HP:” | have four patients who completely refused to go for eye check-
up because they find it too far away from their living places. They prefer to be
referred to the nearest hospital due to transport costs.

HP: "Dieticians and health educators are not here every time, our
nurses are not well trained, not qualified and do not know the process of
care for diabetic patients."

Ten articles examined the health insurance system. They addressed payment
systems and the financial burden on patients. One subtheme revealed no coverage in
basic care (Ssuch as in Netherlands). In lran, some drugs were not covered by
insurance, so patients needed to pay the high cost of care.’* There was no available
insurance for migrants in Australia. Some countries such as Malaysia provided free
diabetes medication. The Netherlands, the providers complained about a lack of
transparency in health insurance costs. Latino patients in the USA as well as patients
in Bangladesh, Canada, Australia, Iran, and Germany faced the barrier of insufficient
money to get diabetes care (financial burden). The providers sometimes used their
own money to help patients.
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HP: "A lot of basic care is not covered by indicators. The most
important disadvantage is that they may be misused for financial settlements.
That’s a bad development as regards transparency.”

P: "So because | 've not had Medicare so really it is not possible for us
to go and check every week, every month because we have not applied for
permanent residency."

HP: "...A real problem is the financial factor for the patients and
realizing that when we ask them to record the sugar level and every strip costs
a dollar...that's one thing the system should change."

Seven articles revealed the theme of the human workforce related to time
constraints on providers. Providers had limited time to treat patients. Some patients
said that the appointment to see the provider can take a long time. According to
physicians, there was also a high workload among providers because of the large
number of patients.

HP: "The major factor is the stress | get when the other patients
started shouting outside, knocking the door and asking when they will see the
doctor which forced me to finish quickly with the consultation."

P: “Sometimes | need to take appointment within a month, but the
nearest appointment is available only after 3 months.

Continuity of care (CC)

There were three sub-themes related to CC, (1) team cooperation, (2) case
management and (3) tools for medication management. Five articles addressed team
cooperation. Providers would like to see more cooperation among them such as clear
structure of transition. Patients would like their information to be available for all
providers. However, The Netherlands, the collaboration among primary and
secondary care was well-organized.

P: "The one in charge of your health care in the system is your GP. So,
even though you go to a specialist ... he has to refer to your GP. So, all the
information must be fed to the GP."

HP: "[1t] would be a wonderful expectation; to be able to say | need
the full service or | only need part of the service."

HP: "In this region, the collaboration between primary and secondary
care is pretty well-organized. We work in a multidisciplinary team on the
same floor, so we can easily ask each other things."

Five articles addressed case management, which was related to the providers’
ability to care for a limited number of patients. - Providers needed a small number of
patients to provide specific and effective care such as managing depressive patients.
(66,68,71,76,82) The lower number of patients facilitated the effective care of
providers by building a strong connection between them.

HP: “It is very important to see a fewer number of patients, I think ten
to fifteen is reasonable. It is also important to maintain continuity of care
as much as possible. ”

P: “This sort of service (monitoring service) would be of great value
especially on the newly diagnosed, it could be for some people, yes. I’'m not
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saying for me because | manage my own regimen quite easily, but for some
people I still think it could be almost a necessity. ”

One article addressed a tool for medication management: medication plans for
patients. Both patients and providers valued tools for medication management,
including: medication plans, visual displays, and comprehensible labeling of medicine
packages.

P: “My diabetologist. He actually made me a plan how to fine tune my
insulin [...] told me if this leads to low blood sugar I need to...”

Self-management (SM)

There were four sub-themes related to SM, (1) Knowledge and understanding about
diabetes and its complications, (2) medication adherence, (3) lifestyle modification,
and (4) attitudes and beliefs. There were 10 articles related to the understanding of
diabetes, the understanding of diabetes complications due to diabetes, and
experiences/awareness of complications due to diabetes. Some patients had
knowledge of the pathophysiology of diabetes. Some gained knowledge from the
experiences of their friends and/or family. Patients understood diabetes conditions and
worried about complications and co-morbidity. Patients were able to identify the
symptoms of complications. Patients had their own experiences of diabetic
complications (e.g. stroke, problems with eyes or feet). They also acquired knowledge
from other patients making them more knowledgeable about their disease. Patients
became more aware of complications from diabetes because they found information
in literature, or from the experiences of other family members. Such information
motivated them to look after their health.

P: "About the cause, well, my father is a diabetic, and my obesity,
since | was small | was big and I did not exercise a lot. | know it will affect my
eyes, heart and also kidney problem."

P: "l don’t see a problem, unless something comes up out of the
ordinary. | don't think about it a lot."

HP: "His father died at age 62 of horrible complications of diabetes
and this guy was 58. | could not convince him that this was not a death
sentence .. . because he just figured that was it."

Five articles addressed medication adherence. This included understanding about
taking medicine, good adherence to medicine regimes, and poor adherence to
medicine regimes due to either unintentional or intentional factors. Patients showed
understanding about the concept of diabetes medication being used for lowering their
blood sugar. Some patients expressed concerns-about the effect of medications on
their kidneys. Patients stated that they often forget to take and/or inject insulin. Some
patients did not have time to take medication because they were busy. Some patients
refused to take medication in public because they were worried about their image.
Some wanted to give a medicine-free day to their bodies by not taking medication.
Some adjusted the dose by themselves by skipping or adding more doses of their
diabetes medications. Some patients had good adherence by taking their medication as
instructed and following their doctor’s advice.
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P: "To control my sugar and because | have diabetes other effects in
my eyes, or kidney, so | take it every day and I control my food also."

P: "Most of the time regularly I take, but not at exact time, because in
the morning | am very busy."

P: "Yes, | take it regularly, but sometimes if | eat a heavy meal or
sweets. | take another big tablet (metformin) to control the sugar level."

P. “l don’t want anyone to see the medication. | don't like taking it in
front of anyone. For me, the biggest problem is when | go to a business
dinner. Then, I find it really difficult to find the time to take my medication. In
that situation, | don 't take it. It’s really important to me that no one sees me
taking my medication, so skipping it doesn 't bother me. ”

Eleven articles which addressed lifestyle modification. These included knowledges
and understanding of lifestyle modification and living with diabetes. Some patients
showed good understanding of the concept of lifestyle modification but did not follow
through due to personal context (habit, familiarity, experience). Providers complained
about patients not adhering to lifestyle modifications. Patients showed good
adherence to lifestyle modifications because of their positive thinking. Patients had
their own way of managing their disease (e.g., relaxation). Most of the patients
followed lifestyle modifications such as weight and nutrition control because they
understood well the consequences of not managing their lifestyle.

P: "I'm a relatively smart person, it does not make sense for me to eat
incorrectly. It does not make sense for me not to exercise properly. I'm
making these bad choices."

HP: “To modify patients’ diet is a real problem, one patient was angry
and said he will eat what he wants and asked me what my grandfathers used
to eat long time, they used to depend on dates mainly and the Omani
Halwa and their health was perfect. ”

P: “When | had my foot amputated, | thought there was nothing I
could do about it. However, I didn't think my life was over because | was able
to live a normal life with the aid of my prosthetic limb. My lifestyle hasn 't been
limited. ”

Fourteen articles addressed attitudes and beliefs. These included the varied attitudes
that patients have about diabetes, lifestyle, goal-setting, and medication adherence.
Some believed that diabetes is a chronic incurable disease. Some patients had a
spiritual, religious, or cultural belief that diabetes is meant to happen in their life.
Some patients felt that diabetes is a common disease that they should not be ashamed
of it. Some patients compared diabetes with other diseases like cancer or arthritis, but
thought it was milder. Some patients expressed curiosity to know more about diabetes
by searching for diabetes information in libraries.
P: "Diabetes cannot be cured, | know that clearly. The drugs are only
for control; you just have to take them."
P: "Diabetes compared with other disease for example cancer is good.
Because the cancer may make the breast a lift or chemotherapy. But
compared with conditions such as bone fractures heart disease is bad."
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The attitudes towards lifestyle were also varied for diabetes patients. Some
patients felt ashamed to be diagnosed with diabetes. Some remained unaware of how
to manage their diabetes. Some revealed that their family members did not think their
diabetes was important and cooked food that the patients could not eat. Some needed
to look after themselves. Some revealed that there is social stigma against diabetic
patients.

P: "At a job interview, interviewers said that their company would find
it rather difficult to hire someone with diabetes. They said then and there
that diabetes was a disadvantage, and so that was that".

Attitudes towards goal-setting revealed that most patients followed lifestyle
recommendations, [81] but blamed themselves for being unable to reach their goals.
Providers also felt frustrated when they could not make their patients reach their
treatment goal. Providers tried alternative options to help patients reach their goals.

P: “For instance with the weight, that is something that has always
made me lose my hope...Right now, instead of losing weight, and | have been
eating less, | am gaining...I don’t know if it is the medicine, but  that
sort of has me a little depressed...I just feel sad. Sometimes | don’t even want
to take the medicine because | feel like it’s not doing anything. ”

HP.: “Have you gotten to know the patient? Have you really addressed
the issues at hand? Have you had enough time, given the patient enough time
to work on this? Have you provided the resources? Have you clearly identified
what the challenges and issues are so that the patient can work on it? Have
you communicated specific enough goals that patients can reach, can work
towards? ”

Attitudes towards medication adherence revealed that providers thought that
patients need motivation, as some patients were not comfortable with using insulin
and other medicines.

HP: "The difference between knowing and doing. It’s easier for
patients to have something done to them, like take a pill, as opposed to doing
something for themselves. It takes a lot of self-motivation and
encouragement and education™

P: "I usually do not take the drug, because I must control myself, not
the drug control myself. ”

Providers’ support (PS)

There was one sub-theme related to PS: effective healthcare providers. Thirteen
articles addressed this sub-theme. The effective healthcare providers theme is related
to administration (effective treatment plans), services. (helpful/satisfaction), and the
implementation of standard care. Several providers used effective techniques to help
patients manage their diabetes such as education, treatment plans, individual care
plans, and forming small groups for educating patients. Many articles revealed that
providers support patients by using effective approaches to understand their patients
well. Patients were very thankful for the providers who gave good recommendations.
Good relationships among the providers and patients led to better care. Some
providers did not like the new guidelines and thought that the implementation of a
standard care framework for diabetes care was needed.
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P: "You actually have to discuss it with the doctor, because the impact
on each person is often different, and needs to be matched with your blood
sugar levels and related to one personally."

P: "Support from the nurse is the thing. | wish the nurses would have
the strength to empower us and the hurry would go away; today it’s important
to find a good nurse."”

HP: "The new guidelines make me feel awful. | have enough trouble
doing what I'm doing and then trying to do menopausal counseling,
osteoporosis counseling, smoking cessation counseling.../for diabetes] it
makes me think I might scream."

The counseling provided by nurses promoted the participation of diabetes patients in
planning their treatment and in improving their balance of care. The content of
counselling should be appropriate for diabetes care.
P: “I know that | have to take the responsibility [for the care]; it’s
harmful for me if I dont. This is what the nurse also said. ”

Referral system (RS)

There was one sub-theme related to RS: barrier in transition between levels of
care. Seven articles addressed this subtheme. Patients complained about being given
unclear information during the discharge process. Patients were not able to see the
same provider when they came back for follow-up visits.

P “If I had been told at the beginning, when I checked in, that would
have helped, that | would eventually be discharged, and go back to my own
doctor. ”

P: "... At the infirmary ... definitely the continuity of care just was not
there ... | didn 't see the same doctor in 3 years. | saw a different doctor every
time ... I got different types of advice ...”

HP: "We have no way of knowing who comes back and who doesn’t
come back for care"

Patient-provider interaction (PPI)

There were two sub-themes related to PPI, (1) provider communication skills
and language barriers, and (2) preferences in care. 12 articles addressed provider
communication skills and language barriers. Several patients complained  that
providers had poor communication skills (e.g. fussing and lecturing instead of
talking). Language differences also caused communication barriers between patients
and providers.

P: "He (physician) seems to spend a lot of time lecturing instead of
saying 'would it help you-if I did this?' or if he would make a suggestion that
didn't sound like he was treating me like a child."

P: "I'm very sad that my previous doctor was not, because current
doctor talking in Farsi and | did not know the language, | do not understand
something."

Five articles addressed preferences in care. This included patients preferring
specialists or a familiar provider, and providers’ preferences. Several patients
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preferred to see the same doctor every time they came back for a visit. Providers
mentioned that patients preferred specialists more than primary care physicians.
HP: "...Patients are sometimes stubborn, and they don't want to hear it
from us, they'd rather hear it from an endocrinologist than hear it from us..."”
P. “As continuity | like to see the same doctor every time if
possible—"

Increase competency of healthcare providers (ICP)

There was one sub-theme related to ICP: continuing professional education. There
were nine articles related to this subtheme. Providers such as nurses needed more
continuing professional education in order to update their knowledge on good T2DM
care. Inadequate skills is the largest barrier to managing diabetes care.

HP: “I need more training for treating these patients. ”

HP: "One of the problems I can see is that | watch residents (medical
trainees) in the hospital and they are pretty good with insulin..., but once you
get out into a community to get your patients started on insulin, then the
GP is losing his knowledge very quickly... you know if you are not doing
something every day you become rusty fairly quickly and then you become
insecure."

HP: "A lot has changed in diabetes care over the past 10-15 years that
you can't keep up with. We  need to make sure that family physicians don 't
lose their expertise in diabetes care because of the substitution of care by the
practice and diabetes nurses."

Family involvement (FI)
There were two sub-themes related to FI, (1) family as facilitators and (2) family as
barriers. There were seven articles related to family as facilitators. Family members
play an important role in supporting, motivating, and encouraging diabetic patients in
terms of lifestyle modification, nutrition, and medication. Patients tend to follow
recommendations in the presence of family support.
P: "My wife gives me comfort. She advised me to eat vegetables
scheduled to attend the program in any way | eat vegetables and salads."
P: "Without my family and my wife | probably wouldn 't be alive"
HP: “Often we invite the wives of patients with diabetes because they
are responsible for the diet.”

There was one article related to family as barriers.”* Sometimes, family members
were barriers to the healthy lifestyles of patients by making the patients eat unhealthy
food.

P: "My wife, she gives little importance to my illness. | feel she helps
with the needs of my disease very little. She cooks foods that 1 am not
supposed to eat, and if 1 do not eat them she said that she is not going to
prepare food for me again."

P: "I don't want to eat fried food, but my children want fried food."

HP: ‘. . .when they think about food and they say *. . .it is my spouse
that cooks.’ I tell them have your ~ spouse help you. . . go with you to see the
nutritionist. . . I tell them to get the whole family involved”
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Proposed conceptual diagram of patients’ and healthcare providers’ perspectives
on diabetes management

There were nine themes identified in this review as shown in Table 4. Six
themes (CL, HSS, CC, SM, PS; RS) were linked to CCM while the other three themes
(PPI, ICP, FI) were added to the CCM framework. Five themes showed similar
perspectives between patients and healthcare providers: HSS, CC, SM, RS and FlI.
These themes showed agreement from both providers’ and patients’ perspectives. For
example, both showed the same difficulties in using health services such as the
limitation of medical services and health insurance. Both of them wanted the same
type of continuity of care such as good cooperation among healthcare providers. Both
agreed that experiences about diabetes shared by friends and family helped the
patients become more aware of diabetic complications. Both agreed that there were
difficulties in the referral system with patients not knowing when or where to follow
up. Both valued the family members who are supportive of patients with diabetes.
However, both also agreed that family members can be a barrier for managing
diabetes. Two themes showed differences among the perspectives of patients and
healthcare providers: CL and PPI. These themes revealed disagreement in terms of
community linkages such as the point of resource and policy. Healthcare providers
and patients blame each other for difficulties in communication. The last two themes
(PS and ICP) revealed neither similarities nor differences. Both addressed providers’
support but in different aspects and only healthcare providers gave their perspectives
on competency. The main result of this review is to show that these nine themes are
the key factors that can help improve diabetes treatments as well as patients’ health
outcomes. A diagram (Figure 10) showing the linkage of the nine themes between
patients and health care providers.



Table 4 Data Extraction by thematic analysis using CCM model framework and original themes from included articles

Chronic Care Model

Original Themes from Included Articles

Studied Themes

Major Themes Sub-Themes
Community linkages: 1. Community. 1.1 Community and
Encourage patients to Initiation of physical activity linkages social involvement

participate community
program

Form partnership with
the community
Advocate for policies
to improve patient care

Society/community

Activities in communities, establishment of sport groups
Prevention and lifestyle interventions

Lack of Information about community-based resources
Information about community-based resources

Involvement of other community institutions

Self-management and health education (in community)
Community resources and policies (need more attention from the
community)

1.1.1 Community
institutions

1.1.2 Social support
needs
1.2 Resources and
policies

Health System:
Support improvement
organization

Promote effective
strategies

Handling of errors and
quality problems
Provide incentives
Develop agreements to
facilitate care

Availability and costs of diagnosis and care

Systemic facilitators: home services, diabetes education centers
(DECs) as a valuable resource and stress the importance of referring
the patient soon after diagnosis

System-related barriers

Inadequate information

Lack/overload of information on potential adverse effects

Lack of teamwork approach

Knowledge of dietary recommendations

Obstacles: A perceived low level of interest in offering diabetes
services by pharmacists

Quality Assurance Systems

2. Health service
system

2.1 Medical services
2.1.1 Access to
services
2.1.2 Limited services
2.2 Health insurance
system
2.2.1 Payment system
2.2.2 Financial
burdens
2.3 Human workforce:
time constraints
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Bundled payment system

Role of health insurers

Cost of medication (Note: free med coverage for patients)
"High costs" of diabetes medications and supplies

Lack of financial aid for patients-GP (Note: not enough money for
fruits)

Structural/environmental factors

Personal background-diabetes medication is expensive
Workload

Time Constraints

Lack of time-GP-nurse

Obstacles: Time constraints in a busy pharmacy
Provision of services at the right time and place

Delivery System
Design:

Roles among team
Use plan to support
evidence-based care
Case management for
complex patients
Regular follow-up by
care team

Give appropriate care
to patients (cultural)

Multidisciplinary collaboration

Image (Note: role of dietitian)

Affinity (Note: interest in DM as a family physician)

Continuity of care

Cross-boundary or team continuity (Note: effective communication
between professionals and services, and with patients)

Level of patient "trust” in primary care provider, strength of
relationship with specialist team

Organizational efficiency of diabetes clinics (Note: small group for
continuity of care)

Difficult to reach some groups

Target specific groups of patients in need of additional support
Frequency of seeing depressed patients -provider (Note: standard care
but ignore)

Culture (Note: use appropriate care for individual culture)

3. Continuity of care

3.1 Team cooperation
3.2 Case management
3.3 Tools for
medication
management
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Tools for medication management
Medication reconciliation

Self-Management
Support:

Emphasize patient-
centered care

Use effective self-
management support
Organize internal and
community resources
to support ongoing
self-care

Causes

Identity of diabetes and the main features of its illness course:
IDENTITY Etiological factors: genetic heritage and over-
consumption of sugary food

Perceived severity and its assessment

Uni-dimensionality and its impact on health behaviors: concurrent
progression of these clues

Complications

Prioritizing health conditions -patient prioritizing another condition
over their diabetes

Emaotional impact of co-morbidity management

Denial of diagnosis (Note: patients' awareness)

Lack of awareness of symptoms

Knowledge of the disease

Diabetes complications as a motivator

Other sources of information

Knowledge about diabetes and medications

Experiences of adverse effects of medications

Forgetting to take medication or get a repeat prescription

Issues related to adherence

Adjustment of dose by patients

Awareness of need to take medication

Lack of motivation by patients-GP-nurse-patient

The relationship of depressive symptoms and diabetes-patient,
provider

Patient barriers: lack of acceptance of diabetes as a chronic illness,

4. Self-management

4.1 Knowledge and
understanding of
diabetes and its
complications

4.1.1 Knowledge and
understanding of
diabetes

4.1.2 Understanding
of diabetic
complications

4.1.3 Experiences and
awareness of diabetes
complications
4.2 Medication
adherence

4.2.1 Knowledge and
understanding of
medication talking

4.2.2 Unintentionally
poor adherence

4.2.3 Intentionally
poor adherence

4.2.4 Good adherence
4.3 Lifestyle
modification

4.3.1 Knowledge and
understanding
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patient adherence

Poor patient adherence (to lifestyle modification)

Self-Care Practice

Self-management practices

"Ongoing access to education™ and resources- No information- No
quotation

More patient self-motivation -patient- No quotation

Managing depressive symptoms-patient-provider

Adherence to self-care

Awareness and understanding of diabetes and its effective
management

Comparison with other diabetes patients

Patients’ beliefs about illness

Comparison of diabetes mellitus with other diseases

Accepting attitude to the disease

Knowledge of the disease

Beliefs about illness

Beliefs and attitudes regarding diabetes self-management

Denial of ability

Creating a personal image of the illness

Experiencing changes in self-worth based on that image of the illness
Defining a personal relationship with the illness

Strategically adjusting behaviors in social situations based on that
relationship with the 1liness

Four types of strategies:

Adjustment to the Illness

Social Disconnection

Social Avoidance

Role Conflict

Maintaining Balance Between Patient and Social Roles

4.3.2 Living with
diabetes
4.4 Belief-attitude
4.4.1 Diabetes
4.4.2 Lifestyle
4.4.3 Goal setting
4.4.4 Medication
adherence
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Criticism of personal character

Stigma and cultural differences-provider-no depression in Samoan
people

Patients’ Self-Blame for Difficulty Achieving Treatment Goals
Doctors’ and nurses’ frustration with non-adherent patients
Healthcare Goals

External Influences of Healthcare Goals

Physicians’ Perceived Responsibility for Patients’ Difficulty
Achieving Treatment Goals

Patients’ Perceptions of Physicians’ Reactions to Unmet Goals
Physicians’ Perceptions of Patients’ Reactions

Decision Support:
Embed evidence-
guideline to clinical
practice

Shared evidence-based
guideline with patients
to encourage
participation

Use proven provider
education methods
Integrate specialist
expertise and primary
care

Tailored, adequate information

Standardized registration and exchange of information

Company outreach visit

Motivation-self management support

Patient facilitators: responsibility and control over their diabetes, early
educational interventions

Individual care plan -self management support

Administrative role (e.g. service reminder or arranging for the supply
of diabetes medication)

Support given by the nurse

Doctors’ attitudes support: Friendliness of pharmacists

Care Standard

Implementation of CS

Planned Care Is Infrequent

Systemic barriers: time and physician remuneration, CPGs as assisting
them, they felt “overwhelmed” by the large number of guidelines.
Bench-marking

5. Providers’ support

5.1 Effective healthcare
providers

5.1.1 Administrative
for effective treatment
plan

5.1.2 Helpful
services/satisfaction

5.1.3 Implementation
of standard care

5.1.4. Counselling
content by nurses
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Delivering information on diabetes (Note: inadequate counseling, good
counseling)

Own role, individualized orientation (goals, forms) of counselling
Time

Medication orientation

Small issues in everyday life (Note: content and form of counseling)

Clinical Information
Systems

Provide timely
reminders

Identify relevant
subpopulation for
proactive care
Facilitate individual
patient care planning
Share information with
patients and providers
to coordinate care
Monitor performance
of practice team and
care system

Discharge from specialist care

PCP care after discharge

Continuity of information: excellent information transfer following the
patient

Expectations at initial referral

6. Referral system

6.1 Barriers in
transition between each
level of care

Trusting patient—provider relationship

Communication problems related to language

Provider warnings

Office visits (Note: poor skills in communication)

Communication and continuity of care with healthcare professionals
Diagnosis (Note: poor skills)

Human interactions in health organizations

7. Patient-provider
interaction
(Additional theme)

7.1 Providers’
communication skill
and language barrier
7.2 Preferences for care
7.2.1 Preference for
specialists
7.2.2 Preference for
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Improvement of health-care professionals’ behaviors (Note: good
communication concerns)

Lack of support for medication self-management - poor
communication skills

Indifference to seriousness of diabetes -HP poor communication skills
Frustration with management

Degree of alignment of "patient self-management expectations” and
treatment goals with PCP/specialist center

Specialist care (Note: specialist preferred)

"Self-management” abilities, “compliance”, attitude about "seriousness
of diabetes"

PCP expectations of specialist referral

Use of “effective communication, coordination of care”,
"individualized care plans”, "ongoing phone advice", "diabetes
passport"

PCP expectations and "attitudes"” with those of patient/specialist
referral center

Ease of "access to support” services, timely re-referral for patients and
physicians

Relational (or longitudinal) continuity: an ongoing therapeutic
relationship between a patient and one or more providers

familiarity providers
7.2.3 Preference to
general practitioners

Physician facilitators: continuing medical education (CME),
Information technology

Physician barriers: specifically, not having a systematic way to ‘recall’
or track their patients with diabetes through their computer system
Offers of training -nurse

Training offered for nurses -nurse

More training offered by nurses -patient

Education (Note: well trained, insufficient knowledge)

8. Competency of
healthcare providers
(Additional theme)

8.1. Continuing
profession education
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Support: convenience of pharmacies

Obstacles: lack of a private area

PCP "knowledge" and "confidence" related to medication adjustment
and behavior change

Obstacles: reservations about the pharmacists’ skill and knowledge in
diabetes management

Team approach to medication communication

Involvement with nurses-GP

More support by GP-nurse (Note: need small group for nutrition
counseling)

Involvement with family members

Family

Supported by primary care team Note: family support required
Impact of medical and family relationships on well-being
Supportive relationships

9. Family involvement
(Additional theme)

9.1 Family as
facilitators
9.2 Family as barriers
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Figure 10 Perspectives of Patients and Healthcare providers on Diabetes Management

“ Similarities among perspectives of patients and healthcare providers on diabetes
management
* Differences among perspectives of patients and healthcare providers on diabetes

management
" There was no overlap of perspectives between patients and healthcare providers on

diabetes management



1.2. Formulation of patient satisfaction questionnaire (PSQ)
1.2.1. Patient Satisfaction Questionnaire (PSQ)

The Patient Satisfaction Questionnaire (PSQ) had 45 items. The
dimensions and distribution of items are shown in Figure 11.

Figure 11 Patient Satisfaction Questionnaire

Demographic data of patients

Demographic data of the 150 subjects recruited for both versions are depicted
in Table 5. Some differences of both versions were present for incomes, co-
morbidities, insurances, family members, distance from diabetic service (p-
value<0.05).



Table 5 Characteristics of patients for questionnaire properties testing
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Characteristics (n=150) Lao PDR Thailand p-value
Sex, n (%)
Male 71 (47.30) 88 (58.70) 0.064 @
Female 79 (52.70) 62 (41.30)
Age (year), Mean + SD 56.80 + 10.80 | 60.70 4+ 11.30 0.685°"
Occupation, n (%)
Civil servant 37 (24.70) 38 (25.30)
Employee 14 (9.30) 13 (8.70)
Commercial 19 (12.70) 28 (18.70) 0.099%
Farmer 3 (2.00) 18 (12.00)
Retired 32 (21.30) 30 (20.00)
Other (No job) 45 (30.00) 23 (15.30)
Education, n (%)
No Education 6 (4.00) 9 (6.00)
Elementary 35 (23.50) 34 (22.70)
Primary school 31 (20.80) 14 (9.30) 0.091°
High school 25 (16.80) 26 (17.30) '
Diploma 16 (10.70) 9 (6.00)
Bachelor 24 (16.10) 38 (25.30)
Higher than bachelor 12 (8.10) 20 (13.30)
Income, n (%)
> 1,300,000 LAK/>5,000 " THB 60 (40.30) 46 (30.70)
1,300,001-2,500,000 LAK/ 5,001- 10,000 THB 56 (37.60) 23 (15.30) <0.001 2
2,500,001-3,900,000 LAK/ 10,001-15,000 THB 23 (15.40) 13 (8.70) '
> 3,900,000 LAK/ 15,001-20,000 THB 10 (6.70) 12 (8.00)
> 20,001 THB n/a 56 (37.3)
Married status, n (%)
Single 6 (4.00) 10 (6.70)
Married 121 (81.20) 103 (68.70) 0.0822
Widow 18 (12.10) 26 (17.30) '
Divorced 3 (2.00) 7 (4.60)
Separated 1(0.70) 4 (2.70)
Family members (person), Mean + SD 4.80 +2.40 385+180| <0.001°
Distance from service (Km), Mean + SD 23.50+89.80 | 8.70+12.70 | <0.007°
Duration of diabetes (Year), Mean + SD 8.30 £ 7.20 8.80 + 7.60 0.861°
Co-morbidity, n (%)
No 69 (46.60) 38(25.30) | <0.001%?
Yes 79 (53.40) 112 (74.70)
Source of Information for diabetes, n (%)
Healthcare providers 98 (66.70) 93 (62.00) 0.1392
Radio/TV 9 (6.10) 7 (4.70) '
Social media 1 (0.70) 3 (2.00)
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Characteristics (n=150) Lao PDR Thailand p-value
Friends/cousins 10 (6.80) 5 (3.30)
Various sources 28 (19.70) 42 (28.00)
Insurance, n (%)
Universal Coverage 3 (2.00) 48 (32.00)
Civil servant 78 (52.70) 2 (1.30)
Security social 27 (18.20) 88 (58.70) | <0.001%
Community insurance 7 (4.70) 10 (6.70)
Private insurance 1 (0.70) 1 (0.70)
Other (pay by their own) 32 (21.60) 1 (0.70)

& Chi-square test, ° Independent t-test, ¢ Mann-Whitney U Test

Construct validity

Principle component analysis was used. KMO measure for sampling adequacy
for Lao language was 0.753 and Thai language was 0.847. The Bartlett’s test of
Sphericity showed significant p-value for all the languages indicating that the sample
size was adequate for factor analysis as shown in Table 6.

Table 6 Sampling measurement of both versions of PSQ

KMO and Bartlett's Test

Thailand

Kaiser-Meyer-Olkin Measure of Sampling
Adequacy.

0.753

0.847

Bartlett's Test of Sphericity
Approx. Chi-Square
Df
Sig.

5004.72
990
0.000

4768.226
990
0.000

Total variance explained of major dimensions for factor component

Table 7 explains each major dimension. The items A1-A13 consisted of three
components in both countries and;can explain the attitude to health 65.38% in Lao
PDR and 62.88% in Thailand. The item S1-S20 consisted of four components in both
countries and can explain the satisfaction to diabetes service 74.19 % in Lao PDR and
70.44% in Thailand. The item AG1-AG12 consisted of three components in Lao PDR
and in two components in Thailand and can explain -the attitude to service
achievements 66.47% in Lao PDR and 62.95% in Thailand. The whole questionnaire
pack can explain the patient satisfaction to diabetes service 71.23% in Lao version

and 71.66% in Thailand.




Table 7 Total variance explained for 3 major dimensions
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Lao PDR Thailand
Component . Extraction sums of . Extraction sums of
i Eigggg squared loadings (%) Eigenvalue squared loadings (%)
Attitude to Health (A1-A13)
1 4.37 33.64 4.64 35.70
2 2.53 53.10 2.08 51.72
3 1.595 65.377 1.45 62.875
Satisfaction to Diabetes Service (S1-S20)
1 10.89 54.39 9.96 49.78
2 1.84 63.60 1.57 57.64
3 1.11 69.16 1.45 64.87
4 1.01 74.18 1.11 70.44
Attitude to Service Achievements (AG1-AG12)
1 5.42 45.15 6.15 51.29
2 1.45 57.26 1.40 62.96
3 1.10 66.47
The whole pack of questionnaire (45 71.66*
items) 71.23*

Factor rotation

Attitude to health (A1-A13)

Table 8 explains that the items A1-A13 consisted of three components in both
countries. And the sub-dimension A1-A5, A6-A9 and A10-A13 were grouped in each
component in both countries.

Table 8 Factor rotation by Oblimin with Kaiser Normalization with the eigenvalue > 1
for Attitude to Health

Lao PDR Thailand
Items Component | Component | Component | Component | Component | Component

1 2 3 1 2 3
Al 0.75 -0.18 0.37
A2 0.75 0.75 0.11
A3 0.67 0.76
A4 -0.24 0.67 0.13 0.63
A5 0.10 0.65 0.16 0.83 -0.12
A6 0.31 0.51 0.42 -0.50
A7 0.20 -0.13 0.71 -0.85
A8 0.88 -0.91
A9 0.87 -0.90
Al0 0.89 -0.11 0.10 0.21 0.76
All 0.92 0.11 0.84
Al2 0.92 0.86
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Lao PDR Thailand
Items Component | Component | Component | Component | Component | Component
1 2 3 1 2 3
Al3 0.86 0.10 -0.15 0.77

Satisfaction to diabetes service (S1-S20)

Table 9 explains that items S1-S20 consisted of four components in both
countries. However, there were differences in term of grouping of each item in both
countries. Lao PDR revealed that S1-S6 were grouped in component 2, S7-S9 were
grouped in component 4, S10-S16 and S19-S20 were grouped in component 1 while
S17-S18 have no group. None of items are grouped in component 3 because the value
was negative (-). Thailand revealed that S1-S4 were grouped in component 2, S5-S11
were grouped in component 3, S12-S16 were grouped in component 4 and S17-S20
were grouped in component 1.

Table 9 Factor rotation by Oblimin with Kaiser Normalization with the eigenvalue >
1 for Satisfaction to Diabetes Service

Lao PDR Thailand

Items | Component | Component | Component | Component | Component | Component | Component | Component

1 2 3 4 1 2 3
s1 -0.13 0.93 0.14 0.73 -0.15 0.16
S2 0.94 0.18 0.86 -0.13
S3 0.52 0.33 -0.26 0.57 0.20 0.32
S4 0.54 -0.35 0.68 0.132
S5 0.74 0.35 0.55
S6 0.21 0.87 0.12 0.45 0.45
s7 0.92 -0.12 -0.15 0.82 0.14
S8 0.42 0.11 0.53 0.82
S9 0.34 -0.36 0.29 0.31 0.56
S10 | 041 0.34 -0.15 0.10 0.43 0.24 0.49 -0.10
S11 | 0.34 0.27 -0.34 0.20 0.34 0.13 0.55
S12 1044 0.36 -0.18 0.40 0.31 0.32
S13 | 0.56 0.11 0.32 0.93
S14 | 0.87 -0.10 0.12 0.84
S15 | 0.96 -0.11 0.20 0.75
S16 | 0.77 -0.25 0.16 0.80
s17 -0.85 0.79 0.12
S18 -0.98 -0.12 0.72 0.25
S19 |0.21 -0.60 0.21 0.62 -0.12 0.11 0.33
S20 | 0.17 -0.74 0.11 0.69 0.11 0.22

Attitude to service achievements (AG1-AG12)

The table 10 explains that items AG1-AG12 consisted of three components in
Lao PDR and two components in Thailand. However, the data shows that in Lao PDR
AG1-AG2, AG4-AG6 were grouped in component 2, AG3, AG6-AG8, AG10, AG12
were grouped in component 1. There were no items grouped in component 3 because
the value was negative (-). Thailand revealed that AG1-AG2 were grouped in
component 2, AG3-AG12 were grouped in component 1.
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Table 10 Factor rotation by Oblimin with Kaiser Normalization with the eigenvalue >
1 for attitude to service achievements

ltems Lao PDR Thailand
Component1 | Component2 | Component3 | Component 1 Component 2

AG1 0.91 0.96
AG2 0.90 0.13 0.87
AG3 | 0.79 0.47 0.23
AG4 | 0.34 0.35 -0.28 0.56
AG5 0.29 -0.51 0.70 0.14
AG6 | 0.83 0.22 0.15 0.78
AG7 | 0.73 -0.20 -0.26 0.83
AG8 | 0.71 -0.12 0.62 0.23
AG9 -0.11 -0.83 0.75 0.12
AG10 | 0.24 -0.75 0.90 -0.18
AG11 -0.85 0.88 -0.11
AGI12 | 0.42 0.30 -0.25 0.75 -0.17

Factor loading

The factor loadings of PSQ Lao version are shown in Table 11. There are 5
sub-dimensions consisting of factor scores lower than 0.5. Those sub-dimensions
were standard of service, type of service, accessibility, healthcare system and goal
setting. The lowest score was 0.094 which was item AG5 of healthcare system sub-
dimension. The factor scores of PSQ Thai version are shown in Table 12. There was
only one sub-dimension consisting of factor score lower than 0.5 which was self-
management. The item Al of self-management sub-dimension had factor score 0.434.
After adjusting factor loadings by cutting the items that were lower than 0.5, all of the
other factor loadings were higher, these adjusted factor loading are shown in Table 11
and Table 12

Table 11 Factor loading of Lao version

Item

1 2 3 4 5 6 7 8 9 10 11

Al

0.715

A2

0.761

A3

0.688

A4

0.696

A5

0.671

A6

0.602

A7

0.775

A8

0.876

A9

0.848

Al0

0.916

All

0.949

Al2

0.925

Al3

0.859

S1

0.881/
0.911°

S2

0.896/
0.912°

S3

0.406°
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Item

10

11

S4

0.691/
0.855"

S5

0.734/
0.909°

S6

0.805/
0.870°

S7

0.4272

S8

0.527/
0.792°

S9

0.861

S10

0.888

Sl11

0.857

S12

0.898

S13

0.951

S14

0.978

S15

0.969

S16

0.983

S17

0.920

S18

0.915

S19

0.867

S20

0.881

AG1

0.886/
0.892°

AG2

0.900/
0.909°

AG3

0.440°

AG4

0.426°%/
0.697°

AG5

0.0942

AG6

0.791/
0.863°

AG7

0.841/
0.879°

AGS8

0.902/
0.895°

AG9Y

0.373*

AG10

0.944/
0.942°

AG11

0.915/
0.915P

AG12

0.750/
0.810°

2 Factor loading lower than 0.5
b Factor loading after adjusted (cut the item that lower than 0.5)

Table 12 Factor loading of Thai version

Item |1 2 3 4 5 6 7 8 9 10 11
Al 0434

A2 | 0.744/0.744°

A3 | 0.761/0.768"

A4 | 0.669/0.695"

A5 | 0.816/0.830"

A6 0.701

A7 0.828
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Item

10

11

A8

0.915

A9

0.897

Al0

0.841

All

0.884

Al2

0.834

Al3

0.747

S1

0.856

S2

0.873

S3

0.664

S4

0.657

S5

0.641

S6

0.516

S7

0.767

S8

0.780

S9

0.820

S10

0.816

S11

0.856

S12

0.764

S13

0.959

S14

0.967

S15

0.962

S16

0.967

S17

0.840

S18

0.876

S19

0.626

S20

0.884

AG1

0.840

AG2

0.863

AG3

0.682

AG4

0.612

AG5

0.722

AG6

0.759

AG7

0.809

AG8

0.859

AG9

0.697

AG10

0.867

AG11

0.906

AG12

0.766

& Factor loading lower than 0.5

b Factor loading after adjusted (cut the item that lower than 0.5)

Pearson correlation analysis

Correlation, convergent and discriminant Validity

The Pearson correlation analysis of the Lao version is shown in Table 13. The
lowest correlation was 0.064 in accessibility sub-dimension, the highest correlation

was 0.969 in competency of pharmacist sub-dimension. The convergent validity of
this PSQ Lao version’s correlation was 79.54% and the discriminant validity was

88.68%. The Pearson correlation analysis of Thai version is also shown in Table 13.

The lowest correlation was 0.233 in type of service sub-dimension, the highest
correlation was 0.941 in the competency of pharmacist sub-dimension, same as the

Lao version. The convergent validity and discriminant validity of this PSQ Thai
version’s correlation were higher than Lao version, 93.63% and 92.68% respectively.




Table 13 Correlation, convergent and discriminant validity of PSQ Lao and Thai version

Lao PDR Thailand
Dimensions . . Convergent Discriminant items with their | Convergent Discriminant
with their L - e -
own scales validity validity own scales validity validity
(range)
(range)
Attitude to knowledge on self- | 0.48-0.58 5/5 55/55 (100.00%) | 0.27-0.62 4/5 52/55 (94,54%)
management (AS) (100.00%) (80.00%)
i . 0.40-0.73 4/4 41/44 (93,20% 0.53-0.79 4/4 44/44 (100.00%
Attitude to family (AF) (100.00%) ( ) (100.00%) ( )
; y 0.76-0.91 4/4 44/44 (100.00%) | 0.58-0.77 4/4 44/44 (100.00%)
Attitude to community (AC) (100.00%) (100.00%)
Satisfaction to the standard of | 0.26-0.56 3/4 (75.00%) | 35/44 (79,54%) | 0.45-0.70 4/4 44/44 (100.00%)
services (SS) (100.00%)
Satisfaction to the type of 0.20-0.37 0/4 (0.00) 23/44 (52,27%) | 0.23-0.54 214 44/44 (100.00%)
services (ST) (50.00%)
Satisfaction to the competency.- | 0.75-0.81 4/4 42/44 (95,45%) | 0.59-0.72 4/4 44/44 (100.00%)
of providers (SC) (100.00%) (100.00%)
Satisfaction to the competency | 0.92-0.97 4/4 44/44 (100.00%) | 0.93-0.94 4/4 44/44 (100.00%)
of pharmacists (SCP) (100.00%) (100.00%)
Satisfaction to the 0.77-0.85 4/4 44/44 (100.00%) | 0.45-0.72 4/4 38/44 (86.36%)
communication with providers (100.00%) (100.00%)
(SCM)
Attitude to the accessibility of | 0.17-0.46 2/4 (50.00%) | 36/44 (81,81%) | 0.44-0.62 4/4 33/44 (75.00%)
service (AGS) (100.00%)
Attitude to the health service | 0.06-0.56 3/4 (75.00%) | 39/44 (86,63%) | 0.53-0.71 4/4 35/44 (79.54%)
system (AGSS) (100.00%)
Attitude to goal setting (AGG) 0.20-0.73 3/4 (75.00%) | 39/44 (86,63%) | 0.51-0.78 4/4 37/44 (84.09%)
(100.00%)
Average 79.54% 88.68% 93.63% 92.68%




Cronbach’s alpha coefficient

The reliability test by using Cronbach’s alpha of both versions are shown in
Table 14. Both versions show the same highest Cronbach’s alpha at 0.974 for Lao
version and 0.979 for Thai version in the competency of pharmacist sub-dimension.
The overall 45 items of Cronbach’s alpha was 0.945 and 0.948 for Lao and Thai
version respectively.

Table 14 Cronbach’s alpha coefficient of Thai and Lao version

Dimensions Reliability (Cronbach’s alpha)
Thailand | Lao PDR
Attitude to knowledge on self-management (AS) 0.724 0.749
Attitude to family (AF) 0.856 0.782
Attitude to community (AC) 0.846 0.933
Satisfaction to the standard of services (SS) 0.763 0.708
Satisfaction to the type of services (ST) 0.613 0.514
Satisfaction to the competency of providers (SC) 0.831 0.899
Satisfaction to the competency of pharmacists (SCP) 0.974 0.979
Satisfaction to the communication with providers (SCM) | 0.823 0.918
Attitude to the accessibility of service (AGS) 0.745 0.612
Attitude to the health service system (AGSS) 0.796 0.641
Attitude to goal setting (AGG) 0.825 0.750
Overall 45 items 0.945 0.948

1.3. Diabetes-39 questionnaire (D-39)

The Diabetes-39 had 39 items. The dimensions and distribution of items are
shown in Figure 12.

Figure 12 Diabetes-39 questionnaire dimensions



Missing data

1.3%, is shown in Table 15.
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The highest percentage of missing data in Lao version of Diabetes-39 was
item AW6 (Anxiety and Worry), EM7 and EM29 (energy and morbidity) with the rate

Table 15 Missing data of Diabetes-39 questionnaire

Percentage of choices Missing data
Item | Dimension | Mean | SD 1 2 3 4 5 6 7 Count | Percentage
1 DC 2.63 1.95 |47.30|10.70 | 10.70 | 12.70 | 7.30 | 470 |6.70 | O 0.00
2 AW 2.89 1.84 | 34.00 | 16.00 | 14.00 | 13.00 | 12.00 | 6.70 | 4.00 | O 0.00
3 EM 3.25 1.74 | 23.30 | 12.00 | 22.00 | 17.30 | 13.30 | 8.70 |3.30 | O 0.00
4 DC 2.35 169 |46.30 |19.30 |12.00 730 |730 [470 |270 |1 0.70
5 DC 2.93 181 |32.70|13.30 | 18.70 | 14.00 | 10.70 | 6.70 | 4.00 | O 0.00
6 AW 3.27 211 |324010.80 | 16.20 | 8.10 | 12.80 | 9.50 | 10.10 | 2 1.30
7 EM 3.06 2.00 | 3450|1220 | 1350 | 17.60 | 6.10 | 7.40 |880 |2 1.30
8 AW 2.95 196 |36.70 | 12.70 | 12.00 | 17.30 | 7.30 |6.70 | 730 |0 0.00
9 EM 3.33 181 | 2350 | 12.80 | 16.10 | 21.50 | 12.10 | 940 |4.70 |1 0.70
10 EM 2.66 1.73 |39.30 | 12.00 | 20.00 | 10.70 | 11.30 | 3.30 |3.30 | O 0.00
11 EM 2.30 1.70 |51.70 | 14.10 | 10.10 | 11.40 | 4.00 | 740 |130 |1 0.70
12 EM 3.73 1.85 |16.00 | 13.30 | 14.70 | 21.30 | 14.70 | 12.00 | 8.00 | O 0.00
13 EM 3.55 1.75 ]16.70 | 12.70 | 20.00 | 22.00 | 13.30 | 9.30 | 6.00 | O 0.00
14 DC 3.72 1.95 |18.70 | 13.30 | 12.70 | 20.00 | 14.00 | 10.70 | 10.70 | O 0.00
15 DC 3.64 1.80 | 12.70 | 18.00 | 18.00 | 22.70 | 10.70 | 8.70 |9.30 | O 0.00
16 EM 291 1.95 | 36.00 | 16.70 | 12.00 | 11.30 | 10.00 | 8.00 | 6.00 | O 0.00
17 DC 2.32 1.78 | 53.00 | 12.80 | 12.10 | 6.00 | 740 |540 |340 |1 0.70
18 DC 241 170 | 47.30 | 14.70 | 12.00 | 11.30 | 6.70 |6.70 | 130 |0 0.00
19 SB 2.67 1.80 | 40.70 | 15.30 | 12.00 | 12.00 | 10.70 | 7.30 | 2.00 | O 0.00
20 SB 1.91 1.62 |65.80 1280|670 {340 |540 |270 |340 |1 0.70
21 SF 2.49 1.93 ]51.30{9.30 |13.30 | 10.00 | 4.00 |530 |6.70 |0 0.00
22 AW 2.40 175 |49.30 | 14.70 | 8.00 |12.70 |8.00 |470 |270 |0 0.00
23 SF 2.62 2.02 4830 | 12.80 | 870 | 1140|540 |470 |870 |1 0.70
24 DC 2.81 1.85 | 36.00 | 16.00 | 17.30 | 8.70 | 10.00 | 8.00 | 4.00 | O 0.00
25 EM 2.62 1.95 |48.70 | 10.00 | 10.00 | 10.00 | 9.30 | 7.30 |/ 4.70 |0 0.00
26 SB 2.83 1.88 | 38.70 | 12.00 | 15.30 | 11.30 | 12.00 | 6.00 | 4.70 | O 0.00
27 DC 2.01 162 |61.10- 12801870 |870 |200 |340 |340 |1 0.70
28 DC 2.73 1.84 | 41.30 | 10.00 | 16.00 | 14.00 | 7.30 | 8.00 | 3.30 |0 0.00
29 EM 2.50 1,77 |45.90 | 14.20 | 11.50 | 10.80 | 10.80 | 3.40 |3.40 |2 1.30
30 SF 2.52 1.98 |50.70 | 12.70 | 8.00 | 11.30 | 5.30 |4.00 |8.00 |0 0.00
31 DC 2.70 1.79 |38.70 | 13.30 | 18.00 | 13.30 | 7.30 .| 4.70-1.470 | O 0.00
32 EM 2.53 1.75 | 4270 | 16.70 | 12.70 | 13.30 | 6.70 | 4.00 [4.00 |0 0.00
33 EM 2.94 1.82. |:34.00 | 12.70 | 14.00| 18.00 | 11.30./ 6.00 | 4.00 | O 0.00
34 EM 1.89 149 |66.00 | 8.00 /| 10.70 | 8.00 | 3.30 | 2.00 |200 |O 0.00
35 EM 2.99 1.89 |32.00 | 15.30 | 16.00 | 14.70 1 9.30 | 6.00 |6.70 | O 0.00
36 EM 2.74 1.82 | 38.00 | 14.70 | 15.30 | 13.30 | 9.30 | 4.70 1470 |0 0.00
37 SB 1.83 153 |69.10 | 9.40 | 740 |[6.00 | 270 |270 |270 |1 0.70
38 SB 2.78 1.98 |42.70 {10.70 | 14.00 | 12.70 | 470 |9.30 |6.00 |0 0.00
39 DC 3.51 1.96 |23.30|13.30 | 11.30 | 20.70 | 12.0 | 11.30 | 8.00 | O 0.00
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Construct validity

Principle component analysis was used. The Kaiser-Meyer-Olkin (KMO)
Measure was used for sampling measurement. The KMO value was not significant
(0.917) which means that the sample size (n=150) for testing this Diabetes-39 Lao
version was adequate as shown in Table 16

Table 16 Sampling measurement

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of sampling adequacy. 0.917

Bartlett's Test of Sphericity Approx. Chi-Square 4433.4
df 741
Sig. 0.000

Total Variance Explained of Major Dimensions for Factor Component

Table 17 shows the five components (dimensions) of Diabetes-39. All the five
components had the eigenvalues more than 1 and the whole five dimensions were able
to explain the quality of life of diabetes patients at 63.72%

Table 17 Total variance explained

Component | Eigenvalues Extraction Sums of Squared Loadings (%)
1 17.251 17.634

2 2.350 33.992

3 2.202 48.308

4 1.664 59.718

5 1.384 63.721*

Factor rotation

Table 18 explained that item 1(DC), 4(DC), 5(DC), 17(DC), 18(DC), 24(DC),
27(DC), 28(DC), 39(DC), 2(AW), 6(AW), 11(EM), 19(SB) and 26(SB) were grouped
in component 1. Item 25(EM), 29(EM), 32(EM), 33(EM), 34(EM), 35(EM), 36(EM),
37(EM) and 38(EM) were grouped in component 2. Item 14(DC), 15(DC), 8(AW),
22(AW), 3(EM), 7(EM), 9(EM), 10(EM), 12(EM), 13(EM) and 16(EM) were
grouped in component 3. Item 31(DC), 20(SB), 21(SF), 23(SF) and 30(SF) were
grouped in component 4. None of item were grouped in component 5.

Table 18 Factor Rotation of Diabetes-39 by Varimax with Kaiser Normalization

Items Components

1 2 3 4 5
1(DC) 0.685 0.217 0.120 0.260
4(DC) 0.767 0.250 0.218
5(DC) 0.717 0.243 0.224
14(DC) 0.148 0.391 0.649 0.276 -0.203




Items Components

1 2 3 4 5
15(DC) 0.118 0.647 0.296
17(DC) 0.473 0.308 0.240 0.570
18(DC) 0.638 0.524 0.169 0.120 0.122
24(DC) 0.558 0.322 0.188 0.370
27(DC) 0.597 0.423 -0.134 0.221 0.217
28(DC) 0.658 0.374 0.104 0.247 -0.134
31(DC) 0.451 0.395 0.148 0.547
39(DC) 0.319 0.525 0.349 0.230 -0.386
2(AW) 0.462 0.445 0.340
6(AW) 0.554 0.521
8(AW) 0.471 0.270 0.588 0.222
22(AW) 0.208 0.563 0.371 0.248 0.217
3(EM) 0.470 0.625 0.132 -0.103
7(EM) 0.144 0.155 0.672 0.109 0.389
9(EM) 0.493 0.276 0.563 -0.145
10(EM) 0.287 0.527 0.528
11(EM) 0.602 0.370 0.228 0.121 0.121
12(EM) 0.236 0.631 0.162
13(EM) 0.178 0.314 0.593 0.252
16(EM) 0.410 0.526 0.273 0.277
25(EM) 0.310 0.522 0.280 0.403 0.124
29(EM) 0.385 0.459 0.358 -0.107
32(EM) 0.452 0.459 0.229 0.290
33(EM) 0.204 0.672 0.363 -0.135
34(EM) 0.373 0.605 0.103 0.233 0.133
35(EM) 0.148 0.524 0.275 0.110
36(EM) 0.789 0.170 0.216
19(SB) 0.483 0.361 0.395 0.357 -0.200
20(SB) 0.194 0.442 0.172 0.478 0.418
26(SB) 0.514 0.438 0.228 0.391 -0.137
37(SB) 0.274 0.638 0.261 0.223
38(SB) 0.367 0.496 0.276 0.368
21(SF) 0.121 0.102 0.327 0.808
23(SF) 0.220 0.213 0.240 0.823
30(SF) 0.145 0.236 0.860

75
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Factor Score

Table 19 showed the factor scores of Diabetes-39 Lao version. All items have
factor scores above 0.5

Table 19: Factor loading of 39 items of Diabetes-39 Lao version

Items 1 2 3 4 5

1 0.667

4 0.765

5 0.697

14 0.610

15 0.505

17 0.69

18 0.836

24 0.789

27 0.674

28 0.801

31 0.770

39 0.630

2 0.720

6 0.780

8 0.889

22 0.732

3 0.644

7 0.635

9 0.741

10 0.767

11 0.681

12 0.578

13 0.689

16 0.678

25 0.770

29 0.640

32 0.717

33 0.714

34 0.698

35 0.601

36 0.656

19 0.801

20 0.752

26 0.836

37 0.776

38 0.825

21 0.919

23 0.957

30 0.919
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Convergent and discriminant validity

Table 20 shows the correlation between items and their own scales
(dimensions). Diabetes-39 Lao version had the lowest correlation value of 0.467 at the
dimension of Diabetes Control, the highest correlation value of 0.897 at the dimension
of Sexual Functioning. Diabetes-39 Lao version had convergent validity of 100% and
discriminant validity of 88.87%.

Table 20 Correlation, convergent and discriminant validity of Diabetes-39 Lao
version

Dimension Number of | Correlation of Convergent | Discriminant
items items with their validity validity
own scales (range)
Diabetes Control 12 0.467-0.790 12/12 53/60
(100.00%) (88.33%)
Anxiety and Worry | 4 0.509-0.752 4/4 16/20
(100.00%) (80.00%)
Energy and 15 0.531-0.722 15/15 66/75
Morbidity (100.00%) (88.00%)
Social Burden 5 0.614-0.725 5/5 22/25
(100.00%) (88.00%)
Sexual Functioning | 3 0.822-0.897 3/3 15/15
(100.00%) (100.00%)
Average 100.00% 88.87%

Reliability Test with Cronbach’s Alpha coefficient

Table 21 shows the Cronbach’s alpha values from Diabetes-39 Lao version.
The Cronbach’s alpha values of all dimensions were higher than 0.7. None of Pearson
correlation value between dimensions was higher than Cronbach’s alpha value.

Table 21 Cronbach alpha and Pearson Correlation of Diabetes-39 Lao version

Dimensions Diabetes Anxiety and | Energy and Social Sexual
Control Worry Morbidity Burden Functioning

Diabetes Control 0.906*

Anxiety and Worry 0.748 0.787*

Energy and 0.835 0.758 0.917*

Morbidity

Social Burden 0.833 0.688 0.826 0.856*

Sexual Functioning 0.583 0.412 0.575 0.659 0.924*

All 39 items 0.966*

* Cronbach’s alpha coefficient

Compare Diabates-39 Lao version and Diabates-39 Thai version
Diabetes-39 Thai version had higher value of missing data than Lao version
(1.8% and 1.3%) as shown in Table 22.




Table 22 Comparing Missing Data of Diabetes-39 Lao and Thai version

Diabetes-39 Lao version

Diabetes-39 Thai version

Dimensions Items (n=150) (n=397)
Mean + SD Missing Mean + SD | Missing data
data (%) (%)

Diabetes Control 1 2.63 +1.95 0 (0.00) 2.26 +1.73 3 (0.80)
4 2.35+ 1.69 1(0.70) | 2.58+1.72 0 (0.00)

5 293+ 181 0(0.00) | 3.01+1.381 1 (0.30)

14 3.72+ 195 0(0.00) | 3.35+1.98 1 (0.30)

15 3.64+1.80 0(0.00) | 3.16+1.76 1 (0.30)

17 2.32+1.78 1(0.70) | 2.43+1.66 1 (0.30)

18 2414+ 1.70 0(0.00) | 2.47 +1.60 1 (0.30)

24 2.81+ 185 0(0.00) | 2.61+1.66 4 (1.00)

27 2.01 +1.62 1(0.70) | 1.99+1.50 2 (0.50)

28 273+ 184 0(0.00) | 2.27+1.51 0 (0.00)

31 270+ 1.79 0(0.00) | 2.29+1.52 0 (0.00)

39 3.51 + 1.96 0(0.00) | 3.06+1.75 0 (0.00)

Anxiety and 2 2.80+1.84 0(0.00) | 2.73+1.94 0 (0.00)
Worry 6 3.27+211 2(1.30) | 3.19+215 0 (0.00)
8 2.95+1.96 0(0.00) | 2.98+1.80 2 (0.50)

22 240+ 1.75 0(0.00) | 2.23+1.49 1 (0.30)

Energy and 3 325+ 1.74 0 (0.00) 3.35+1.74 1 (0.30)
Morbidity 7 3.06 £ 2.00 2(1.30) | 3.01+1.99 2 (0.50)
9 3.33+181 1(0.70) | 3.15+1.73 1(0.30)

10 2.66+1.73 0(0.00) | 250+1.71 1 (0.30)

11 230+ 1.70 1(0.70) | 2.30+1.58 0 (0.00)

12 3.73+1.85 0(0.00) | 2.87+1.79 2 (0.50)

13 355+ 1.75 0(0.00) | 2.73+1.74 2 (0.50)

16 2.914+1.95 0(0.00) | 2.88+1.79 1 (0.30)

25 2.62 +1.95 0(0.00) | 2.89+1.78 1(0.30)

29 250+ 1.77 2(L30) | 1.93+1.48 0 (0.00)

32 253+ 1.75 0(0.00) | 2.62 +1.60 2 (0.50)

33 2.94+1.82 0(0.00) | 2.50+1.78 1 (0.30)

34 1.89 +1.49 0(0.00) | 1.38+1.03 0 (0.00)

35 2.99 +1.89 0(0.00) | 2.81+1.84 0 (0.00)

36 2.74 +1.82 0(0.00) | 2.50+1.73 0 (0.00)

Social Burden 19 2.67 £ 1.79 0(0.00) | 2.26+1.68 0 (0.00)
20 1.91 +1.62 1(0.70).| 1.36 +1.00 0 (0.00)

26 2.83+1.88 0/(0.00) | 2.30+1.61 3 (0.80)

37 1.83 +£1.53 1(0.70) | 1.53+1.12 1(0.30)

38 2.78 + 1.98 0(0.00) | 2.14+1.59 0 (0.00)

Social 21 249 + 1.93 0(0.00) | 1.98 +1.60 6 (1.50)
Functioning 23 2.62 +2.02 1(0.70) | 2.07+1.62 7 (1.80)
30 2.52 +1.98 0 (0.00) | .2.08 +1.55 5(1.30)

Comparing reliability (Cronbach’s alpha)

Table 23 shows that Lao version of Diabetes-39 had the Cronbach’s alpha
value higher than 0.7 obtained in other countries. It also shows a higher value than
original version in three dimensions such as diabetes control, social burden and sexual
functioning and also higher value than the Thai version in three dimensions i.e.
energy and morbidity, social burden and sexual functioning.

78
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Table 23 Comparing Cronbach’s alpha value of Diabetes-39 Lao version with other

languages

Dimensions/ Original | Denmark Norway | Sweden Finland Taiwan Thai Laos
languages (n=262) | (n=86) (n=132) | (n=137) | (n=192) | (n=280) | (n=397) | (n=150)
Diabetes Control | 0.900 0.890 0.900 0.920 0.880 >0.700 | 0.920 0.910
Anxiety and 0.810 0.820 0.820 0.850 0.830 >0.700 | 0.820 0.790
worry

Energy and 0.930 0.910 0.910 0.930 0.890 >0.700 | 0.910 0.920
morbidity

Social burden 0.840 0.880 0.830 0.820 0.840 >0.700 | 0.780 0.860
Sexual function 0.880 0.920 0.880 0.910 0.920 >0.700 | 0.880 0.920

2. Phase 2. Randomized Controlled Trial (RCT)
2.1.Mutual protocol for clinical trial

There were a total of 7 healthcare providers (1 diabetes doctor, 2
nutritionists, 2 pharmacists and 2 OPD nurses) in the focus group on March 14,
2019 who approved the thesis protocol (diabetes care intervention led by a
pharmacist in Lao PDR).

Summary of perspectives of the providers’ in the Focus Group

[l

2.

5.

They agreed and welcomed to have the researcher for conducting
the thesis in Mahosot hospital.

All of them, especially doctors, nurses and nutritionists, clearly
understood the benefit of an inter-disciplinary team for taking care
of diabetes patients as well as pharmacist’s role. They would like to
see hospital pharmacists continue this diabetes care after
completion of the research project.

Pharmacists stated that the main difficulty to provide diabetes care
was lack of human resources and capacity.

Nutritionists suggested that both university and hospital should be
more . collaborative especially in updating the knowledge for
pharmacists in the hospital.

The guidelines protocol is shown in Table 24 and 25 below
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Table 24 Guidelines protocol used in clinical trial (RCT)

N

Patients clinical laboratory

Glucose lowering agents

HbAlc = 6.5%, FPG> 126
mg/dL or new case

- Life style modification: exercise, food restriction - refer to
nutritionist

HbAlc = 7-7.5%, FPG =
126-165 mg/dL

- Start Metformin* (Base line), dose 500-2000 mg/day +
lifestyle modification

- ASCVD 10 years risk score should be calculated in case that
has family history of CVD, smoking or patient who is > 40 years
with HTN and DLD

- Link for calculation = http://tools.acc.org/ASCVD-Risk-
Estimator-Plus/#!/calculate/estimate/ (or use QR code below to
link to the calculation website)

HbAlc > 7.5-9%, FPG >
165-212 mg/dL

- Start 2 combination from Metformin + Sulfonylurea
(Glibenclamide-Daonil®)* + lifestyle modification
- Alternative drug can be used with Metformin is:
Thiazolidinediones (pioglitazone-Utmos®)*
DPP-4 inhibitors (gliptin)
SGLT-2 inhibitors (gliflozin)
Alpha-glucosidase inhibitors
Repaglinide
Basal insulin*
GLP1-analog (exenatide, loraglutide)

If still not reach the goal

Triple medications: metformin* + sulfonylurea* + pioglitazone*
or metformin + sulfonylurea + DPP-4 with lifestyle modification

If still not reach the goal or
FPG>300 mg/dL, HbAlc
>11%

- Glucose lowering agent (tablet) + Insulin* at night

Insulin consideration*

- When the patient has severe hyperglycemia and used triple
medications without reaching goal, patient has malnutrition,
operation, pregnant, chronic pancreatitis

Basal insulin* start with 10 ui or 0.2 ui/kg, patient needs to meet
with pharmacist for Insulin* education - - New Case need to
learn how to use Insulin

Medications used for prevention of

complications

Hypertension + CKD:

- ACEI (Anapril)* or ARB (Losartan)* for Renal Failure
prevention. Avoid to use in combination.

- Avoid using NSAIDs, Aminoglycoside (gentamicin, amikacin,
streptomycin)

6 With CK%P>140/90 mmkig ° 17 Lifestyle modification, salt limitation including other sodium
(MSG) and avoid green vegetables. =-meet nutritionist
- If BP goal not reached, add more HTN medication (according
to the Hypertension Guideline)
Lipid profiles:
7 <40 year with LDL > 100 Lifestyle modification 3-6 months if LDL still high start statin
mg/dL (2.5 mmol/L), moderate-intensity**
smoker, CVD family history
- Start moderate-intensity statin** (Atorvastatin-Atorin®* 10
>40-75 year with LDL > 70 mg, Sl_mvastatln Be§ta_t|n® 20 mg)_+_ I|f_estyle modification
8 (exercise, food restriction, meet nutritionist)

mg/dL (1.8 mmol/L)

- If goal not reached, start high-intensity statin** (Atorvastatin

40 mq) + lifestyle modification



http://tools.acc.org/ASCVD-Risk-Estimator-Plus/
http://tools.acc.org/ASCVD-Risk-Estimator-Plus/
http://tools.acc.org/ASCVD-Risk-Estimator-Plus/
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N | Patients clinical laboratory Glucose lowering agents

lifestyle modification, Fibrate, Gemfibrozin can be considered to
prevent pancreatitis, if patient on Statin, avoid use in
combination because it will harm the liver and induce
rhabdomyolysis.

Patient with triglyceride
9 | 500-1000 mg/dL (5.7-11.4
mmol/L)

Patient with high risk Should give ASA* 81 mg/day (recommendation dose is 75-162
10 | (>14.7%) from ASCVD 10 | mg/day) + Statin for ASCVD prevention. If ASA contra-
years’ risk score calculation | indication, consider Clopidogrel* 75 mg/day

- Smoking cessation for the smokers—> meet pharmacist
- Suggest patient to avoid second hand smoke
- Medication counselling > meet pharmacist

* medication that exist in Mahosot hospital
** Statin intensity class Table 27

Table 25 High, moderate, and low-intensity statin therapy (used in the RCTs reviewed
by the expert panel)

High intensity Moderate intensity Low intensity

o Daily dosage o Daily dosage lowers LDL-C by o Daily dosage lowers
lowers LDL-C by approximately 30% to 50% on average e LDL-C by < 30% average
approximately > e Atorvastatin, 10 (20) mg e Simvastatin, 10 mg
50% on average e Rosuvastatin, (5) 10 mg e Pravastatin, 10 to 20 mg

e Atorvastatin e Simvastatin (Zocor), 20 to 40 mg e Lovastatin, 20 mg
(Lipitor), 401080 | « Pravastatin (Pravachol), 40 (80) mg e Fluvastatin, 20 to 40 mg
mg _ e Lovastatin (Mevacor), 40 mg e Pitavastatin, 1 mg

* Rosuvastatin e Fluvastatin XL (Lescol XL), 80 mg
(Crestor), e Fluvastatin, 40 mg twice daily
20 (40) mg e Pitavastatin (Livalo), 2 to 4 mg
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2.2.Clinical Trial
- Assessed for eligibility
é (n=144)
= » Exclude (n=0)
L
\4
Randomized (n=144)
s
g ' '
=2 e Allocated into intervention group e Allocated into control group (n=71)
< (n=73) e Received allocated control (n=71)
\ 4

S N e Lost during follow up (n=13)
2 * LosgRuing TOHOW up (n:8)- . Declined questionnaire visit
= Declined for home visit (n=8) (n=4)
L Channed hnenital (n=A4)\

\4 A 4
Qo
7 e Lost during follow up (n=5) e Lost during follow up (n=7)
5 Unable to contact after 1 visit (n=5) Unable to contact after 1 visit
S Completed at least 2 visits (n=60) (n=6)
L Death after 1 vigit (N=1)
%)
25 \ 4 \ 4
§ Analyzed (n=60) Analyzed (n=51)

Figure 13: Consort Diagram 2010 for clinical trial

The consort diagram 2020 (Figure 13) shows how the 144 patients were
randomized into 2. groups. Seventy-three patients were allocated to intervention
group. Seventy-one patients were allocated to control group. After follow-up through
the process of clinical trial, there were 60 and 51 of patients in the intervention and
control groups respectively were analyzed.

2.3.Patients characteristics

Characteristics were not significantly different between the groups
except age, distance from diabetes service, number of co-morbidities and
patients with hypertensive co-morbidity as shown in Table 26



Table 26 Characteristics of patients in clinical trial (RCT)

Intervention Control Group
Characteristics Group (n=60) (n=51) p-value
n (%) n (%)
Sex
Male | 24 (40.00) 25 (49.10) 0.340°
Female | 36 (60.00) 26 (50.90) '
Age (mean + SD) 60.10 £+ 8.70 56.47 + 10.20 0.044°
Occupation
Civil servant | 9 (15.00) 12 (23.50)
Commercial | 10 (16.70) 11 (21.60) 0.1272
Retired | 27 (45.00) 12 (23.50)
No job | 14 (23.30) 16 (31.40)
Education
Elementary School | 17 (28.40) 23 (45.10)
Secondary School | 14 (23.30) 13 (25.50)
Diploma | 15 (25.00) 4 (7.80) 0.0722
Bachelor and higher | 14 (23.30) 11 (21.60)
Income per month
< 2,500,000 LAK | 51 (85.00) 42 (82.40) 0.706?
> 2,500,000 LAK | 9 (15.00) 9 (17.60)
Social Status
Alone | 18 (30.00) 8 (15.70) 0.115%
With partner | 42 (70.00) 43 (84.30) '
lgllg;nber of family members (mean + 5.40 + 2.60 5.20 £ 2.10 0.850¢
g)lljs)tance from the service, Km (Mean + 8.00 + 7.10 11.43 + 8.90 0.015¢
Number of co-morbidities (mean £ SD) | 1.40 + 0.90 0.88 + 0.70 0.001¢
Having co-morbidity | 49 (81.70) 36 (70.60) 0.1702
Hypertension | 51 (85.00) 32 (62.70) 0.0092
Chronic Kidney Disease | 7 (11.70) 3 (5.90) 0.338°
Dyslipidemia | 16 (26.70) 8 (15.70) 0.175°
Cardiovascular Disease | 6 (10.00) 4 (7.80) 0.751°
Thyroid Disorder | 2 (3.30) 0 (0.00) 0.499°
Source of Diabetes Knowledge
Healthcare providers | 37 (61.60) 28 (54.90)
From others | 13 (21.70) 16 (31.40) 0.535¢
Not received | 10 (16.70) 7 (13.70) '
Insurance
Civil servant insurance | 30 (50.00) 24 (47.10)
Social security | 13 (21.70) 11 (21.60) 0.2305
Community insurance |9 (15.00) 3(5.90) '
No insurance | 8 (13.30) 13 (25.40)

® Fisher Exact Test
4 Mann-Whitney U test for non-parametric

aChi-square test
¢ Independent t-test

2.4 Pharmacist’s interventions

Patients in the intervention group received pharmaceutical care in the
hospital and home education on nutrition and medication counselling.
Pharmaceutical care for individual patient in the hospital was based on the
problems they had while they were visiting diabetes care service. If there were
abnormalities in the results, the patients received more counselling and
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education on how to solve the problems. The pharmacist identified, resolved,
and prevented drug-related problems (DRPs) in each visit at the diabetes care
service. There were 9 DRPs events that occurred in the intervention groups at
month 0, 3 and 6 of the follow-up processes such as (1) untreated medications;
at three times follow-up, most of the patients did not receive statin and/or
aspirin for ASCVD prevention according to their high ASCVD 10 years’ risk
score. (2) too high dose; at month 0, there were 2 patients who received higher
than the maximum dose of pioglitazone and metformin. (3) too low dose; at
month 0, one patient received too low dose of metformin, at month 3, one
patient received too low dose of losartan according to the high of BP, at month
6, there were 2 patients received too low dose of statin according to their high
level of LDL. (4) drug-drug interaction; at month O there was one patient who
received simvastatin and nifedipine which could cause severe interaction. (5)
adverse drug reactions (ADR); at month 0, 3 patients had ADR from
medication, all 3 patients had Gl disorder due to metformin, at month 3, there
was one patient who had swelling due to pioglitazone, at month 6 there was
one patient had to be off furosemide due to gout. (6) prescription error; at
month 3, researcher found prescription error, where patient was on insulin
mixtard, but doctor had prescribed insulin NPH. (7) misunderstanding of
posology; at month O patient misunderstanding about the posology by taking
double of medication posology. (8) use other supplements; at month 3 there
were 2 patients used other supplements for treating their DM without asking
the permission from the doctor, which could cause affect to the clinical
laboratory results, one patient had elevated of creatinine level (acute kidney
injury) and one patient had elevated fasting plasma glucose. (9) unable to
access to the medication; during month 3 and month 6 of the follow-up
process, there were the pandemic of covid-19 around the world, hospital
couldn’t provide some of medications including glimepiride (sulfonylurea),
this medication was not available at community pharmacy as well, there were
one patient at month 3 and one at-month 6 who were on this medication and
unable to access, the researcher consulted the doctor to change to another list
of sulfonylurea.

The total of DRPs events in month 0 was 53 (88.3%). The highest
DRPs event was untreated medication (84.9%). In - month 6, the number of
DRPs events decreased compared with month 0 (26.7% at month 6). The
details of DRPs events are shown in Table 27.

At month 3, there was one interesting case that had ADR from
pioglitazone. On March, 2020, the patient made a phone call to a researcher
due to some abnormalities that occurred. He said he had swelling in his legs,
feet, hands. The current medications that he had were insulin mixtard 70/30
(20-0-18), pioglitazone *30 mg (1-0-1/2), amlodipine 10mg (0-0-1) and
losartan 50mg (1-0-0). A researcher suggested him to come back to the
diabetes care service in the hospital before his next appointment in the next
two months. He came back to the hospital as suggested. His laboratory results
were  weight=83 kg, BP=134/64 mmHg, FPG=1114 mg/dL,
Creatinine=134.18 micromole/L and BUN=43.4 mg/dL. He started on
pioglitazone 30mg (1-0-1/2) since August, 2019 which was 6 months ago. His
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weight on August, 2019 was 81 Kg. A researcher suggested to the doctor to
stop pioglitazone because his appearance looked like he had ADR from
pioglitazone. The doctor agreed and also stopped amlodipine, because
amlodipine could cause the swelling as well. Patient said he was on
amlodipine for about 10 years without any swelling symptoms until now. At
that moment, the doctor prescribed him insulin mixtard (18-0-16), losartan 50
mg (1-0-0) and furosemide 40 mg (1-1-0). A researcher asked the doctor to
follow-up for 2 weeks, doctor agreed. After 2 weeks, he came back for the
appointment with BP 140/71 mmHg, FPG=127.4 mg/dL, creatinine=138.94
micromole/L, BUN=44.3 mg/dL, K=3.68 mm/L (a little bit low). He didn’t
have any swelling symptoms after stopping pioglitazone. A researcher asked
the doctor to stop furosemide because his potassium was quite low. The doctor
agreed and prescribed him insulin mixtard (18-0-16), losar-plus 50 mg
(losartan 50mg + hydrochlorothiazide 12.5mg) (1-0-0), and made an
appointment for 3 months’ follow-up.

The interventions were also done with diabetes doctors. Most frequent
intervention was adding statin/ASA (69.6%) according to the ASCVD 10
years’ risk score of the patients. Most of the interventions were agreed by the
doctor. The details of the types of intervention are shown in Table 28.

Table 27 Drug-related problems (DRPs)

Intervention group (n=60)
Drug-related problems (DRPs) No (%) "
Month 0 Month 3 Month 6

Untreated medications 45 (84.90) 7 (53.80) 12 (66.70)
Too high dose 2 (3.80) 0 (0.00) 0 (0.00)
Too low dose 1(2.90) 1(7.70) 2 (11.10)
Drug-Drug Interaction (DDI) 1(1.90) 0 (0.00) 0 (0.00)
Adverse drug reaction (ADR) 3(5.70) 1(7.70) 1 (5.60)
Prescription error 0 (0.00) 1(7.70) 0 (0.00)
Misunderstanding of posology 1(1.90) 0 (0.00) 0 (0.00)
Use of other supplements 0(0.00) 2 (15.40) 0 (0.00)
Unable to access to the medication 0(0.00) 1 (7.70) 1 (5.60)
Total of DRPs Events @ 53 (88.30) 13 (21.60) 16 (26.70)

2 Percentage within the number intervention group (n=60)
® Percentage within the total of DRPs events in each month
n/a Not applicable



Table 28 Intervention types for the intervention group
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Intervention Group (n=60) Total Doctor
Pharmacist’s interventions Month 0 | Month3 | Month 6 No (%) | acceptance
No (%)P 0 No (%) ©
Add statin/ASA & 63;; 4(30.80) | 1(5.60) | 44 (50.60) | 36 (81.80)
Add blood pressure medication 3(5.40) | 3(23.10) | 0(0.00) 6 (6.90) 3 (50.00)
Increase dose 2 (3.60) 1(7.70) | 2 (11.10) 5(5.70) | 5(100.00)
Change medications due to ADR/DDI
and unable to access to medications AP 1(7.70) | 4(2220) | 9(10.30) | 9 (100.00)
Stop medications due to ADR 0 (0.00) 0(0.00) | 2(11.10) 2(2.30) | 2(100.00)
Consult doctor on prescription error 0 (0.00) 0 (0.00) 1 (5.60) 1(1.10) | 1 (100.00)
Total of DRPs events 56 18 87
64.20) | 149 | 5070) | (100.00) | °(6440)

b Percentage within the total of DRPs events in-each month

¢ Percentage within the total number of interventions

2.5.Comparison of clinical outcomes between groups

After the study, there was no significant difference between groups in
HbAlc and FPG. However, the mean of HbAlc of the intervention group was
lower than the control group in month 6. When adjusted for age and
hypertension, there was no significant difference, except diastolic blood

pressure (DBP) as shown in Table 29.




Table 29 Clinical outcomes between groups

Intervention Group

Control Group

. . (n=60) (n=51) p-value p-value
Clinical Qutcomes (Unit) Month 0* Month 6** Month 0* Month 6** Month 02 Month 62
Mean + SD

Primary Outcomes
HbAlc (%) 9.51+2.18 8.45 +1.86 9.26+1.74 8.58 +1.78 0.456 0.678
FPS (mg/dL) 175.56 + 80.22 167.65 £ 63.04 168.95 + 50.97 160.15 + 48.79 0.491 0.329
Secondary Outcomes
SBP (mmHg) 143.13 + 21.63 145.92 + 22.49 136.88 £ 21.05 134.47 £+ 21.60 0.849 0.070
DBP (mmHg) 78.77 + 12.49 78.07 + 11.75 80.84 + 10.50 78.88 + 12.70 <0.001 <0.001
Cholesterol (mg/dL) 212.29 + 42.51 184.01 +41.61 197.42 + 46.47 194.49 + 38.73 0.082 0.455%
LDL (mg/dL) 130.66 + 42.54 110.85 + 31.32 115.50 + 38.67 118.08 + 29.94 0.052 0.494
HDL (mg/dL) 50.50 £+ 17.39 48.55 + 16.68 44.23 + 8.84 45.42 + 10.57 0.027 0.103
Triglyceride (mg/dL) 183.99 +£98.72 | 188.25 + 146.07 | 21412 +122.98 | 226.91 + 143.22 0.153 0.200
BMI (kg/m?) 26.14 + 3.21 26.11 + 3.17 25.34 +3.12 25.00 + 2.93 0.334 0.091
Creatinine (umole/L) 116.58 + 65.07 123.17 + 98.37 102.78 + 27.86 103.45 + 33.14 0.380 0.258
GFR (mL/min) 59.12 + 22.06 57.14 + 21.36 62.90 + 22.87 62.11 + 21.19 0.740 0.890
BUN (mg/dL) 40.02 4+ 27.36 41.72 &+ 32.60 33.76 £ 12.51 3419+ 12.38 0.277 0.260
Number of medications 4.40 + 1.59 3.95 £ 1.50 2.92 +£1.40 3.16 + 1.47 <0.001 0.129
Percentage of ASCVD 10 years’ risk

20.77 £ 15.99 18.13 £14.67 14.04 + 10.46 14.19 4+ 13.43 0.216 0.920

score (%)°

* The number of samples calculated for BUN: intervention = 50, control = 47
** The number of samples calculated for BUN: intervention = 52, control = 47
§ Calculated by using http://tools.acc.org/ASCVD-Risk-Estimator-Plus/.- !/calculate/estimate/

2 Linear regression by adjusted variables: group, age, patients with HTN co-morbidity

n/a stands for not applicable



http://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/estimate/

2.6.Comparison of clinical outcomes within each group

Within group comparison between month 0 and month 3, showed that
only lipid profiles of intervention group were significantly decreased, p-value
< 0.05. There was no significant difference within the control group as shown
in Table 30.

Within group comparison between month 0 and month 6, HbAlc was
significantly decreased, p-value < 0.05. HbAlc was slightly lower in the
intervention group than the control group, 8.45 and 8.58 respectively.
Cholesterol and LDL were significantly decreased in intervention group, p-
value < 0.001. BMI was significantly decreased only in control, p-value < 0.05
with mean difference of 0.33 & 0.79 as shown in Table 31.

Within group comparison between month 3 and month 6, there was no
significant differences in the intervention group. In the control group, BMI
showed significant difference, p-value<0.05 with mean difference 0.56 + 0.88
as shown in Table 32.



Table 30 Clinical outcomes comparing within the intervention and control groups between Month 0 and Month 3

Intervention Group

Control Group

- Mean ;

Cllnlc?bi)ﬁ;comes Month 0 Month 3 difference p-value Month 0 Month 3 Mean difference p-value

(Mean + SD) (Mean + SD)

Primary Outcomes
FBS (mg/dL) | 17753 +80.16 | 160.24+45.36 | 17.29 + 77.25 | 0.120% | 17341 +70.81 |  159.68 + 54.63 | 13.73+40.84 | 0.214°
Secondary Outcomes
SBP (mmHg) 141.30 4+ 22.48 139.86 + 20.85 1.44 + 19.36 0.6012 132.20 + 19.24 131.00 + 20.18 1.20 +10.90 0.676%
DBP (mmHg) 77.88 + 12.59 76.58 + 12.96 1.30 + 11.61 0.505° 80.40 + 10.02 80.20 +9.76 0.20 + 3.67 1.000°
Cholesterol (mg/dL) 211.04 +£39.16 | 190.80 + 43.04 | 20.24 + 43.02 0.006° 207.40 + 51.56 211.28 + 56.36 -3.88 &+ 25.37 0.5912
LDL (mg/dL) 129.97 + 41.26 115.42 +30.91 14.54 + 43.49 0.0462 120.53 £ 55.48 126.18 + 58.06 -5.65 £+ 14.66 0.1902
HDL (mg/dL) 50.50 £+ 17.39 47.03 +£12.39 4.98 + 8.98 0.002? 50.33 £ 7.63 52.17 £11.82 -1.84 + 6.44 0.3432
Triglyceride (mg/dL) 190.91 + 108.34 | 187.04 4+ 110.71 3.87 + 98.36 0.2392 258.88 + 191.48 267.71 + 185.33 -8.82 + 42.64 0.4882
BMI (kg/m?) 25.98 +3.19 26.05 + 3.41 -0.07 +1.85 0.7842 24.97 + 3.78 24.99 + 3.70 -0.03 +0.31 0.7432
Creatinine (umole/L) 112.65 + 46.17 116.05 +49.44 -3.39 + 19.46 0.495° 89.94 + 27.28 88.26 £+ 27.75 1.68 + 12.65 0.674°
GFR (mL/min) 58.91 + 20.57 57.11 £ 20.71 1.80 + 11.97 0.302% 70.62 £ 28.58 69.73 £+ 25.53 0.88 + 15.34 0.8262
BUN (mg/dL) 39.34 £+ 20.13 38.52 & 19.30 0.82 + 16.12 0.635° 31.21 £ 11.53 30.38 +£ 11.71 0.82 +1.42 0.080°
Number of treated
medications 439 +£1.35 422 +181 017+ 141 0.4442 292+161 292 + 161 n/a 0.4452

2 Pair t-test for Parametric
® Wilcoxon Signed Ranks Test for Non-parametric

n/a the program was not calculated due to the same mean.




Table 31 Clinical outcomes comparing within the intervention and control groups between Month 0 and Month 6
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Intervention Group Control Group

Clmlca(uucn)itgcomes Month 0 Month 6 Mean difference p-value Month 0 Month 6 Mean difference p-value
(Mean + SD) (Mean + SD)

Primary Outcomes
HbALc (%) 951+ 2.18 8.45 + 1.86 106 +229 | 0.0012 9.26 + 1.74 8.58 + 1.78 068 + 1.45 | <0.001°
FPG (mg/dL) 17556 + 80.22 | 167.65 + 63.04 791+99.42 | 0927° | 168.95+50.97 | 160.15 + 48.79 880 +50.98 | 0.213°
Secondary Outcomes
SBP (mmHg) 14313+ 2163 | 14592 + 22.49 260+21.17 | 0328°| 136.88+21.05| 134.47 + 21.60 241+ 2041 0.403
DBP (mmHg) 7877 +12.49 | 78.07 + 11.75 070 + 10.67 | 0573% | 80.84 + 10.50 78.88 + 12.70 1.96+9.88 | 0.162°
(Cnﬁgl'gsl_t;’m' 21229 + 4251 | 184.01 +41.61 | ~ 28.28+5155 | <0.0012 | 197.42+46.47 | 194.49 + 38.73 293 +48.06 | 0.665
LDL (mg/dL) 130.66 + 42.54 | 110.85+ 31.32 |  19.80 + 45.04 |  0.0012 | 11550 +38.67 |  118.08 + 29.94 258+3630| 0.191°
HDL (mg/dL) 50.50 + 17.39 | _ 48.55+ 16.68 194+ 1860 | 0.338° 44.23 + 8.84 45.42 + 10.57 119+877 | 0.339%
(anq'gg/'gS”de 183.99 + 98.72 | 188.19 +147.32 | -420+133.82 | 0.668%| 21412 +122.98 | 226.91 + 14322 | -12.79+128.84 | 0.619"
BMI (kg/m?) 26.14 + 3.21 2611+ 3.17 003+ 121| 0819 2534 + 3.12 25.00 + 2.93 033+0.79| 0.004
8&5‘;:2;3 116.58 + 65.07 |  123.17 + 98.37 659+46.74 | 0.377°| 10146 +26.47 | 103.45+ 33.14 199 + 2856 | 0.625°
GFR (mL/min) 59.12 + 22.06 | 57.14 + 21.36 197 +1092 | 0.166° | 63.67 +22.42 62.10 + 21.18 157+ 16.36 |  0.502°
BUN (mg/dL) 41.95+ 2887 | 39.50 + 33.03 246 +16.10 | 0.312° | 33.94+12.79 3455 + 12.88 0.06 +11.91 | 0570°
ng:;rig;;reated 4:26 +1.38 3.95 4 1.50 0314145 | 0.110° 2.94 + 1.41 3.16 +1.48 022 +0.89 | 0.074°
Percentage of
ASCVD 10 years’ 20,77+ 15.99 18.13 +14.67 1.89+1220| 0142°| 14.04 +10.46 14.19 + 13.43 157 +1.45| 0.284b
risk score (%)

@ Pair t-test for Parametric

® Wilcoxon Signed Ranks Test for Non-parametric



Table 32 Clinical outcomes comparing within the intervention and control groups between Month 3 and Month 6

Intervention Group

Control Group

- . Mean
Cllnlc?lugitgcomes Month 3 Month 6 Mean difference p-value Month 3 Month 6 difference p-value
(Mean + SD) (Mean + SD)

Primary Outcomes

FPG (mg/dL) 160.24 4536 | 171.45+6553 |  -11.21+7150 | 0.273* | 159.68 +54.63 | 157.85+37.59 | 1.83 + 55.50 | 0.900°
Secondary Outcomes

SBP (mmHg) 139.86 £ 20.69 144.02 £ 22.45 -4.16 + 20.98 0.1672 131.00 £ 20.02 135.93 + 26.42 | -4.93 4+ 21.20 0.383%
DBP (mmHg) 76.58 +12.96 77.20 + 12.06 -0.62 + 1151 | 0.705° 80.20 £ 9.75 82.33 £ 13.69 -2.13+9.98 0.4222
Cholesterol (mg/dL) 190.79 + 43.04 | 185.14 + 45.99 5.65+50.24 | 0.492% | 211.28 +56.36 | 179.15+ 39.97 | 32.13 + 55.04 0.0572
LDL (mg/dL) 115.42 + 30.92 114.10 + 31.02 1.33 + 39.40 0.8372 126.18 + 58.06 109.97 + 29.13 | 16.21 + 47.97 0.2462
HDL (mg/dL) 47.36 +12:39 47.56 + 15.89 -0.21 + 12.78 0.9922 52.17 £ 11.82 47.95 + 11.67 422 +7.11 0.0642
Triglyceride (mg/dL) 185.73 + 109.51 | 201.77 + 176.75 -16.04 + 143.64 0.496% | 267.71 + 185.33 | 246.83 + 177.73 | 20.88 + 86.09 0.4192
BMI (kg/m?) 26.05 + 3.41 26.00 + 3.11 0.05 +1.80 0.838? 24.99 + 3.69 24.44 + 3.37 0.56 + 0.88 0.0272
Creatinine (umole/L) 116.05 + 49.44 |- 115.55 + 52.92 0.51+33.08| 0.918° 88.26 £ 27.75 97.55 +44.84 | -9.29 + 39.42 0.532°
GFR (mL/min) 57.11 + 20.72 56.84 + 19.94 0.27 £12.71 0.883% 69.73 + 25.53 65.33 + 26.23 4.40 £+ 16.79 0.3272
BUN (mg/dL) 40.66 + 21.57 36.50 + 13.89 4.16 + 14.09 0.104° 30.67 +12.19 32.154+9.38 -1.48 + 9.18 0.638"
Number of treated a a
medications 422+ 1381 3.95 + 1.50 0.24 + 1.37 0.263 292 +1.61 3.23+1.36 -0.31 +£ 0.95 0.264

2 Pair t-test for Parametric
b Wilcoxon Signed Ranks Test for Non-parametric
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2.7.Comparison clinical outcomes between groups defined by the

achievement of clinical goals

The outcomes were grouped as achieving goals of treatment as
follows: HbAlc less than 7%, FPG of 80-130 mg/dL, blood pressure (BP)
lower than 140/90 mmHg, LDL-cholesterol less than 100mg/dL and
triglyceride less than 150 mg/dL.(9) There was no significant difference
between groups for all outcomes at the post-test as shown in Table 33.



Table 33 Comparison of the proportion of clinical outcomes achieving goals between the control and intervention groups

Intervention Group Control Group
Clinical outcomes defined by achievin n=60 n=s1 ALY Month 6
wed by 9 [ Month 0 | Month 6 | Month 0] Month 6
goal (unit) - -
Number (%) Number (%) OR 95%Cl value™ OR 95%ClI value®
Primary Outcomes
HbAlc (achieved goal <7%)" 15 11 i
2 (3.30) (25.00) 1(2.00) (21.60) 1.72 | 0.15-19.59 | 0.660 | 1.21 | 0.49-2.94 0.674
FPG (achieved goal 80-130 mg/dL)™ 22 16 13 17

(36.70) (26.70) (25.50) (33.30) 1.69 0.75-3.84 | 0.209 | 0.73 | 0.32-1.65 0.195

Secondary outcomes

BP controlled (achieved goal <140/90 26 26 31 35 : )
mmHg)™ (43.30) (43.30) (60.80) (68.60) 0.49 0.23-1.05 | 0.068 | 0.35 | 0.16-0.76 0.065
LDL (achieved goal <100mg/dL)* 12 22 17 15 i )

(20.00) (36.70) (33.30) (29.40) 0.50 0.21-1.81 | 0.114 | 1.40 | 0.63-3:10 0.887
Triglyceride (achieved goal <150mg/dL)* 25 31 17 18

1.43 0.66-3.10 | 0.368 | 1.96 | 0.91-4.21 0.054

(41.70) | (51.70) | (33.30) | (35.30)

* HbAlc achieved goal according to ADA, 2019: <7% for non-pregnant adult. <8% for patients with a history of hypoglycemia, limited life expectancy, advanced
microvascular or macrovascular.

" FPG target goal according to ADA, 2019 for adult DM = 80-130 mg/dL

™ BP target goal according to ACC/AHA, 2014. BP target should be lower than 140/90 mmHg

# LDL and Triglyceride target goal according to ADA, 2019. LDL target goal for adult DM <100 mg/dL, Triglyceride target goal for adult DM <150 mg/dL

# Comparing clinical outcomes goal achievement by using the logistic regression which controlled variables, age, group, patients with HTN co-morbidity



2.8.Sub-group analysis

According to unequal randomization, sub-group analysis was
undertaken in the patients who were diagnosed with hypertension. Table 34
shows that revealed age (cut point at 60 year-old), BP control (BP<140/90
mmHg) and BP medication adjustment at month 3 (cut BP at month 3) were
significantly different between groups.

There were various reasons that the patients of the intervention group
cut BP medications at month 3. The total 10 patients of intervention group cut
BP medications, 2 patients were due to ADR (leg and feet swelling, doctor
suspected amlodipine), 1 patient was due to DDI (atenolol plus nifedipine and
atenolol plus hydralazine) a researcher suggested to cut atenolol and the doctor
agreed, 1 patient had acceptable BP at 125/60 mmHg and already on enalapril
for BP control so doctor cut furosemide, 1 patient went to another clinic service
to get BP medication, 1 patient’s BP dose was increased (losartan) by the
doctor, so doctor cut furosemide and a researcher was not able to meet 4
patients at month 3, and collect the medications information from their health
follow-up book, so the reasons for cutting BP medications for those 4 patients
are not known.

2.9.Intention to treat analysis for clinical outcomes

The intention to treat used the data from patients who had at least one
clinical outcome recorded. The test results on Table 35 showed all of clinical
outcomes between groups were not statistically significant differences.

The outcomes within group compared month QO (pre-test) and month 6
(post-test) of intention to treat data revealed that the intervention group had
well-controlled of HbA1lc, Cholesterol, and LDL with statistically significant
differences (p-value 0.001, <0.001 and 0.003 respectively). The control group
also had well-controlled of HbAlc and BMI with statistically significant
differences (p-value 0.002 and 0.006 respectively). However, the HbAlc mean
level of intervention group was lower than control group and the mean
difference of HbAlc month 0 vs month 6 of the intervention group was higher
(0.99 £+ 2.24 and 0.61 + 1.38) as shown in Table 36.



Table 34 Sub-group analysis of patients with hypertension compared between the intervention and control groups

Patients who diagnosed as

Intervention Group (n=51)

Control Group (n=32)

Hypertension with BP > Month 0 Month 3 Month 6 Month 0 Month 3 Month 6 p-value Fl)\h\i)ar:?ﬁ p-value
140/90 mmHg (patients No (%) Month 0 3 Month 6
with HTN co-morbidity)
SBP (mmHg) (meanz SD) 025 1433341076 | 147.94+2321 | 1467841061 | 14222+ 16.43 | 14053 +19.99 0.912°) 0876°)  0.140°
DBP (mmHg) (meant+ SD) | 80.27.4+ 12.19 78.60 + 12.11 79.69 + 11.26 83.69 + 10.54 82.67+8.85| 80.13+12.91 0.195° | 0.346° 0.871°
Age (average) (mean+ SD) 61.08 + 8.17 59.06 + 9.52 0.308°
ﬁi}ﬁ‘g”"”ed (<140/90 17/(33.30) n/a 19/(37.30) 13 (40.60) n/a 20 (62.50) | 0.63%% | nla 0.0412
BP>140/90 without /
antihypertensive drugs 1(2.00) 2 (4.00) n/a 1(3.10) n/a n/a 1.000° | 0.520% na
Treated by
Calcium Chanel Blocker 23 (45.10) 21 (41.20) 24 (47.10) 12 (37.50) 10 (31.30) 14 (43.80) 0.648% | 0.485° 0.8232
Diuretic 9 (17.60) 8 (15.70) 7 (13.70) 6 (18.80) 6 (18.80) 7 (21.90) 1.000° | 0.768° 0.376°
Beta Blocker 1 (2.00) 2 (3.90) 2 (3.90) 4 (12.50) 5 (15.60) 3 (9.40) 0.070° | 0.102° 0.369°
ACEI/ARB 32 (62.70) 27 (52.90) 29 (58.00) 18 (56.30) 18 (56.30) 15 (46.90) 0.647° | 0.8232 0.369°
Others (hydralazine) 1 (2.00) 0 (0.00) 1 (2.00) 0 (0.00) 0 (0.00) 0 (0.00) 1.000° | n/a 1.000°
Combination of BP
medications
Combination 14 (29.40) 11 (21.50) 14 (27.50) 8 (25.10) 8 (25.10) 8 (25.10) 0.972° | 1.000° 0.249°
Single medication 36 (70.60) 40 (88.50) 37 (72.50) 24 (74.90) 24 (74.90) 24 (74.90)
BP medication dose adjustment during Month 3 and Month. 6
Increase Dose nla 4 (7.80) 3 (5.90) n/a 1(3.10) 2 (6.30) n/a| 0.644° 1.000°
Decrease Dose n/a 1 (2.00) 3 (6.00) n/a n/a n/a n/a | 1.000° 0.2772
Add more BP medication n/a 3 (5.90) 5 (9.80) n/a n/a 2 (6.30) n/a| 0.281° 0.701°
Cut BP medication n/a 10 (19.60) 10 (19.60) n/a n/a 4 (12.50) nfa| 0.011° 0.550°
Change BP medication n/a n/a 4 (7.80) n/a n/a 4 (12.50) n/a n/a 0.705°

a Chi-square test ° Fisher-Exact test

¢ Independent t-test

n/a Not applicable




Table 35 Comparison clinical outcomes between groups (Intention to treat)

Intervention Group

Control Group

.. - n=64 n=57 p-value p-value
Clinical Outcomes (Unit) Month 0 | Month 6 Month 0 Month 6 Month 0* | Month 6"
Mean + SD Mean + SD

Primary Outcomes
HbAlc (%) 9.64 £ 221 8.64 £ 2.00 9.44 +1.86 8.83 + 1.97 0.379 0.874
FPG (mg/dL) 179.63 + 83.00 169.38 + 64.48 178.09 + 59.42 169.03 + 58.09 0.606 0.470
Secondary Outcomes
SBP (mmHg) 142.66 £ 22.09 144.66 + 22.67 136.95 + 20.70 134.40 £+ 21.68 0.888 0.093
DBP (mmHg) 78.94 +12.27 78.25 + 11.54 80.63 + 10.04 78.67 +12.35 0.229 0.761
Cholesterol (mg/dL) 213.67 + 41.84 186.98 + 42.36 197.87 £ 47.67 196.35+41.31 0.053 0.596
LDL (mg/dL) 130.77 + 41.52 113.19 + 31.71 116.89 £+ 39.71 120.21 + 32.24 0.056 0.562
HDL (mg/dL) 50.47 &+ 18.08 48.69 &+ 17.41 45.60 & 11.02 46.75+12.21 0.086 0.248
Triglyceride (mg/dL) 177.85+99.68 | 184.26 + 14259 | 212.06 + 119.69 | 220.69 + 139.14 0.104 0.195
BMI (kg/m?) 26.02 +3.18 25.99 + 3.14 25.21 + 3.05 24.92 + 2.87 0.226 0.055
Creatinine (umole/L) 114.57 + 63.49 120.71 £ 95.70 105.95 + 36.72 107.94 + 40.84 0.469 0.347
GFR (mL/min) 59.53 + 21.77 57.21 + 21.39 61.89 & 22.73 59.85 + 21.76 0.483 0.774
BUN (mg/dL) 39.04 + 26.90 41.31 + 32.12 35.45 + 18.66 36.83 + 18.79 0.360 0.331
Number of treated medications 4.31 + 1.58 3.89 + 1.48 3.00 + 1.38 3.21+ 1.44 <0.001 0.209
ASCVD 10 years’ risk score (%) 20.93 + 16.12 18.80 + 14.58 13.56 + 10.26 13.70 + 12.96 0.145 0.864

“ p-value using linear regression by adjusted variables: group, age, patients with HTN co-morbidity




Table 36 Comparison clinical outcomes within each group Month 0 vs Month 6 (Intention to treat)

Intervention Group

Control Group

Clinical Outcomes (Unit) Month 0 Month 6 Mean difference p-value Month 0 Month 6 Mean p-value
(Mean + SD) (Mean + SD) (Mean + SD) (Mean + SD) difference
Primary Outcomes
HbALC (%) 9.64 + 2.21 8.64 + 2.00 0.99 + 2.24 0.001 9.44 + 1.86 8.83 + 1.97 061+138| 0.002
FPG (mg/dL) 179.64 + 83.00 | 169.38 + 64.48 10.24 + 98.63 0409 | 178.09+59.42 | 169.03+58.09 | 9.06 +48.88 |  0.167
Secondary Outcomes
SBP (mmHg) 142.66 +22.09 | 144.66 + 22.67 -2.00 + 20.84 0446 | 136.95+20.70 | 134.40+21.68 | 254+19.48| 0.328
DBP (mmHg) 78.94 + 12.27 78.25 + 11.54 0.69 + 10.33 0.596 |  80.63 + 10.04 78.67 + 12.35 1.97 +9.45| 0.122
Cholesterol (mg/dL) 213.67 + 41.84 | 186.98 + 42.36 26.68 + 50.29 <0.001 | 197.87 + 47.67 | 196.35+41.31 | 152+46.24|  0.805
LDL (mg/dL) 130.77 + 41.52 | 113.19 4 31.71 17.58 + 44.97 0003 | 116.90+39.71 | 120.21+32.24 | -331+3507| 0478
HDL (mg/dL) 50.47 + 18.08 48.69 + 17.41 1.78 + 18.01 0.432 | 45.60 + 11.02 46.75+12.21 | -115+831 0.301
Triglyceride (mg/dL) 177.85 + 99.68 | 184.13 +143.73 |  -6.28 + 130.69 0.704 | 212.06+119.69 | 220.69 + 139.14 | -8.63+123.91 | 0.601
BMI (kg/m?) 26.02 + 3.18 25.99 + 3.14 0.03 + 1.18 0.819 25.21 + 3.08 24.92 + 2.87 0.29+0.75|  0.006
Creatinine (umole/L) 11457 + 63.48 | 120.71 + 95.70 -6.14 + 45.27 0.282 | 105.95+36.72 | 107.94 + 40.84 | -1.99 +26.77 | 0577
GFR (mL/min) 59.53 + 21.77 57.21 & 21.39 2.32 + 11.13 0.101 | 61.89 + 22.73 59.85+ 21.76 | 2.04+16.06 |  0.342
BUN (mg/dL) 40,69 + 28.34 39.15 + 32.40 1.54 + 16.50 0530 | 35.94 + 19.08 37.36 £19.45 | -1.41+12.69|  0.439
Number of Wegteq 418+ 1.39 3.89 + 1.48 0.29 + 1.41 0.109 3.02 +1.38 321+144| 020+084| 0.086
medications
Percentage OlgSC v 2093+ 1612 |  18.80 + 14.58 214 +12.13 0.64 | 1356+10.26 | 1370+12.96| -014+7.74| 0892

10 years’ risk score (%)

All p-value measured by pair t-test




2.10. Humanistic outcomes
2.10.1. Patient Satisfaction to diabetes care service measurement

Patient satisfaction questionnaire (PSQ) was used to measure the
satisfaction of patients to diabetes care services. All mean scores of 45 items
for patients in both groups at month 0 and month 6 are shown in Table 37. This
PSQ used a 5 point-Likert scale to measure satisfaction levels, starting from 1-
unsatisfied to 5-very satisfied. The highest score (ceiling) was 5 and the lowest
score (floor) was 1.



Table 37 Mean score of 45 items PSQ in the intervention and control group at month 0 and month 6

Intervention group

Control group

N Items* peto n=51
' Month 0 Month 6 Month 0 Month 6
Mean £+ SD | Floor | Ceiling | Mean + SD | Floor | Ceiling | Mean + SD | Floor | Celling | Mean + SD | Floor | Celling

1 Al 2.97 4+ 0.90 1 5| 3.33+0.90 1 5| 296 +0.82 1 5| 341+0.78 1 5
2 A2 3.33+0.80 1 5| 362+0.64 3 5| 3.12+0.68 1 5| 349+0.70 2 5
3 A3 4.07 £ 0.71 2 5| 4.07+0.58 3 5| 4.00 +£0.87 1 5| 4.02+0.84 1 5
4 A4 4.47 +0.91 1 5| 4.73+0.63 2 5| 406+1.24 1 5| 425+ 1.04 1 5
5 A5 4.32 + 0.73 3 5| 410+0.78 1 5| 418+0.71 3 5| 4.06 +£0.76 1 5
6 A6 4.28 +0.74 1 5| 4.33+0.51 3 5| 439 +0.75 1 5| 4.06 +0.84 1 5
7 A7 1.83 +1.38 1 5| 177+ 133 1 5| 2.06 +1.56 1 5| 182+144 1 5
8 A8 3.12 4+ 1.52 1 5| 287+ 155 1 5| 337+151 1 53144141 1 5
9 A9 265+1.71 1 5| 2.03+ 156 1 5| 271 +1.64 1 51 243 +1.63 1 5
10 Al0 1.12 +:0.52 1 4| 1.07+0.36 1 3] 1.16 £0.70 1 5| 124+0.71 1 4
11 All 1.03 £ 0.26 1 3] 1.07+041 1 4] 1.02+0.14 1 3]1.06+0.24 1 4
12 Al2 1.13 + 0.26 1 41 1.03+0.26 1 3| 1.04+0.28 1 4| 1.14 +0.57 1 4
13 Al3 1.07 + 0.36 1 3] 1.02+0.13 1 2| 1.00 +0.00 1 3] 1.02+0.14 1 2
14 S1 3.95 + 0.59 1 5| 3.92+0.46 2 5| 4.04 +0.49 1 5| 408+0.44 2 5
15 S2 4.13 + 0.47 3 5| 3.98+0.47 1 5| 4144040 3 5| 4.02 +0.65 1 5
16 S3 2.17 +£1.59 1 5| 180+1.35 1 5| 237+1.62 1 5| 241+1.62 1 5
17 S4 3.68 + 1.23 1 5| 3.60+1.03 1 5] 320+1.43 1 5| 327+1.39 1 5
18 S5 3.73+1.13 1 5| 3.77+0.91 1 5| 4.00 £ 0.60 1 5| 3.98+0.71 1 5
19 S6 4.20 + 0.44 3 5| 4.004+0.49 1 5| 410+ 0.46 3 5| 4.16 +£0.37 1 5
20 S7 1.05 + 0.39 1 1| 3.70+1.44 1 5| 1.25+0.80 1 4| 3.02+1.72 1 5
21 S8 1.67 +1.30 1 5| 153+121 1 5| 1.59+1.22 1 5| 173+1.34 1 5
22 S9 3.68 + 0.93 1 5| 383+0.72 1 5| 3.68+0.62 1 5| 382+0.77 1 5
23 S10 4.05 £+ 0.72 2 5| 4.00+0.37 3 5] 3.96 +0.53 1 5] 3.94 +0.68 1 5
24 S11 4.02 + 0.57 2 5| 4.00+0.37 2 5| 4.04+0.40 2 5| 398+051 2 5
25 S12 4.00 +0.52 3 5| 393+041 2 5| 3.96 +0.63 3 5] 390+0.73 1 5
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Intervention group Control group
N Items* n=60 n=51
' Month 0 Month 6 Month 0 Month 6
Mean + SD' | Floor | Ceiling | Mean + SD | Floor | Ceiling | Mean + SD | Floor | Celling | Mean + SD | Floor | Celling

26 S13 1.13 + 0.60 1 4| 3.68+1.00 1 5| 1.35+0.99 1 5| 3.04+1.40 1 5
27 S14 1.28 £ 0.87 1 4| 3.67+0.99 1 5| 135+ 0.99 1 51 316+135 1 5
28 S15 1.13 4+ 0.60 1 4| 3.67+0.99 1 5| 1.35+0.99 1 5| 3.08+1.43 1 5
29 S16 1.15 4+ 0.69 1 4| 3.67+1.00 1 5| 1.35+1.02 1 5| 316+1.32 1 5
30 S17 3.80 £ 0.99 1 5| 3.97+0.49 1 5| 3.98+0.62 1 5| 3.96 +0.63 1 5
31 S18 4.08 +0.46 3 5| 3.95+0.43 2 5| 4.06 +0.37 3 5| 412 +0.38 2 5
32 S19 3.67 +£1.07 1 5| 385+0.61 1 5| 3.73+0.98 1 5| 3.88+0.82 1 5
33 S20 4.13 + 0.60 3 5| 4.03+0.32 3 5| 4.06 +0.58 1 5| 4004057 1 5
34 AG1 4,02 + 0.89 1 5| 3.98 +0.60 1 5| 3.94+0.71 1 5| 3.98 £0.65 1 5
35 AG2 4.07 + 0.84 1 5| 3.97+0.61 1 5| 3.98 +0.65 1 5| 4.02 +£0.58 1 5
36 AG3 295+ 0.91 1 5| 3.22+0.87 1 4] 3.12+1.05 1 5] 351+0.99 1 5
37 AG4 4.02 +0.73 1 5| 397+041 2 5] 4.02+051 1 5| 3.88+0.62 1 5
38 AG5 3.70+1.29 1 5| 3.62+1.09 1 5| 331+1.41 1 5| 335+145 1 5
39 AG6 3.37 +1.40 1 5] 332+1.26 1 5| 357+1.25 1 5| 302+144 1 5
40 AG7 3.35 +1.25 1 5| 310+1.23 1 5| 339+1.10 1 5] 341+1.06 1 5
41 AG8 2.82 +'1.36 1 5| 342+1.05 1 41 329+1.71 1 5| 359+1.02 1 5
42 AG9 4.05 +0.70 1 5| 3984047 1 5| 398+0.71 1 5| 4.04 +£0.56 1 5
43 AG10 3.87 £ 0.72 1 5| 4.00+0.26 3 5| 410+ 0.30 1 5| 3.96+0.45 2 5
44 AG11 3.87 £ 0.70 1 5| 3.92+0.33 3 5| 412+0.33 1 5| 4.08+0.34 3 5
45 AG12 3.93 + 0.66 1 5| 3.93+0.36 2 5| 410+0.30 1 5| 4.04+0.40 2 5

* Item A1-A13 measured by 5-likert scales from (1) very little to (5) very much

* Item S1-S20 measured by 5-likert scales from (1) unsatisfied to (5) very satisfied
* Item AG1-AG12 measured by 5-likert scales from (1) not agree to (5) very agree
Note: There’s no missing data in this questionnaire




Table 38 shows the mean comparison between groups at month 0 and month
6. There was no significant difference between groups at month 0. But Month 6
satisfaction to the competency of pharmacists (SCP) showed significant difference
between groups, p-value<0.05. The lowest mean score was dimension attitude to
community (AC) at month 0 for both groups. The highest mean score at month 0 for
intervention group was satisfaction to the competency of providers (SC) and for
control group was attitude to goal setting (AGG). At month 6, the lowest mean score
for both groups were attitude to community (AC) same as month 0. The highest mean
score was attitude to knowledge on self-management (AS) for intervention group and
attitude to goal setting (AGG) for control group.

Within group comparison between month 0 and month 6, the intervention
group showed 3 dimensions (AS, ST and SCP) with significant differences within
months, p-value<0.05. Control group had 4 dimensions (AS, AF, ST and SCP) with
significant differences, p-value<0.05. AS, ST, and SCP were significantly increased
in the means at month 6, but AF decreased significantly as shown in Table 39.



Table 38 Comparison PSQ dimension between the intervention and control groups at month 0 and month 6

Intervention Group Control Group p- p-

Mean + SD (n=60) Mean + SD (n=51) value | value

Dimensions* month | month

Month 0 Month 6 Month 0 Month 6 0** 6**
Attitude to Knowledge on Self-management (AS, A1l-A5) 3.83+047|397+035)|3.66+056|38+052| 0.105| 0.184
Attitude to Family (AF, A6-A9) 297+095| 2754091 | 3.13+0.90| 2.86 £0.88| 0.310 | 0.392
Attitude to Community (AC, A10-A13) 1.09+0.34|105+0.27 | 1.05+0.22 | 1.11 £ 0.33 | 0.453 | 0.094
Satisfaction with the Standard of Services (SS, S1-54) 348+062|311+055|3434+0.61]3194+0.99| 0.732| 0.214
Satisfaction with the Type of services (ST, S5-S8) 2.66+054|325+051| 2744058 | 3.224+0.72| 0.604 | 0.561
Satisfaction with the Competency of Providers (SC, S9-S12) 3:94+052|394+032|396+040]3914+054| 0.283| 0.932
Satisfaction with the Competency of Pharmacists (SCP, S13-S16) 1.184+0.60 | 3.67 +0.99 | 1.35+ 091 | 3.10+ 131 | 0.234| 0.010
ggt(;;factlon with the Communication with Providers (SCM, S17- 3.92 + 0.56 | 3.95+0.32 1396+ 045|399+ 053 | 0610 | 0.249
Attitude to the Accessibility of Service (AGS, AG1-AG4) 3.76+0.72 | 3.78+ 045 | 3.76 £ 0.50 | 3.84 + 0.55| 0.509 | 0.431
Attitude to the Health Service System (AGSS, AG5-AG8) 331+0.87|336+072|339+0.75]334+0.72| 0.740 | 0.568
Attitude to Goal Setting (AGG, AG9- AG12) 393+0.65]396+025]|4074+0.34]403+032]| 0.149| 0.143

* Dimension AS, AF and AC measured by 5-likert scales from (1) very little to (5) very much
* Dimension SS, ST, SC, SCP and SCM measured by 5-likert scales from (1) unsatisfied to (5) very satisfied

* Dimension AGS, AGSS and AGG measured by 5-likert scales from (1) not agree to (5) very agree

** All p-value is Mann-Whitney U test for Non-parameter




Table 39 Within group comparison of PSQ between the intervention and control groups at month 6
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Intervention Group Control Group p-
Mean + SD (n=60) o- Mean + SD (n=51) value**
Dimensions*
Mean value** Mean
Month 0 Month 6 difference Month O Month 6 difference

Attitude to Knowledge on Self-management (AS) | 3.83+0.47 | 397+0.35| -0.14+0.53 0.040 | 3.66+0.56| 3.85+0.52| -0.18+0.45 0.010
Attitude to Family (AF) 297+095| 2.75+0.91 0.22 +£ 0.97 0.168 3.13+0.90 | 2.86 + 0.88 0.27 £ 0.72 0.010
Attitude to Community (AC) 1.094+0.34 | 1.05+ 0.27 0.04 + 0.43 0.398 1.054+0.22 | 1.11 + 0.33 | -0.06 +0.33 0.172
Satisfaction with the Standard of Services (SS) 3.48 +0.62 | 3.11 +0.55 0.18 + 0.74 0.072 3.43+0.61 | 3.19 + 0.99 0.04 + 0.77 0.850
Satisfaction with the Type of services (ST) 2.66+ 054 | 3.25+0.51 -0.78+0.74 | <0.001 | 2.744+0.58 | 3.22+0.72 | -0.57+0.89 | <0.001
?;‘g;fac“on S oSN o ORI R 394+052| 394+032| -001+043| 0990| 3.9640.40|391+054| 012+077| 0587
(Sé"‘g;f)a""o” with the Competency of Pharmacists | 4 1 4 (60 | 367 4099 | -3.304145 | <0.001 | 1.354 091 | 310+ 1.31 | -2.32 +1.99 | <0.001
Satisfaction Wil the€ognign il 3.92+056 | 395+032| -007+066| 0731 3.96+045| 3.99+053| 002+084| 0.640
Providers (SCM)
Attitude to the Accessibility of Service (AGS) 3.76 +0.72 | 3.78 +0.45 -0.05+ 0.92 0.876 3.76 £ 050 | 3.84+0.55 | -0.04 +0.43 0.070
Attitude to the Health Service System (AGSS) 3.31+087| 3.36 +0.72 -0.96 + 1.16 0.815 3.39+0.75 | 3.34 + 0.72 0.15 + 0.90 0.645
Attitude to Goal Setting (AGG) 3.93+0.65| 3.96 +0.25 -0.06 + 0.81 0.908 4,07 +£0.34 | 4.03 + 0.32 0.05 + 0.35 0.406

* Dimension AS, AF and AC measured by 5-likert scales from (1) very little to (5) very much
* Dimension SS, ST, SC, SCP and SCM measured by 5-likert scales from (1) unsatisfied to (5) very satisfied
* Dimension AGS, AGSS and AGG measured by 5-likert scales from (1) not agree to (5) very agree
** All p-value is Wilcoxon Signed Ranks test for Non-parametric




2.10.2.  Diabetes-39 questionnaire for measuring the quality of life

There are 39 items, 5 dimensions of Diabetes-39 were: 1) Diabetes
Control (DC), 2) Anxiety and Worry (AW), 3) Energy and Morbidity (EM), 4)
Social Burden (SB) and 5) Sexual Functioning (SF). Table 40 showed all mean
score of 39 items D-39 for patients in both groups at month 0 and month 6.
When compared between groups at month 0 and month 6, there was no
significant difference as shown in Table 41. When compared within each at
month 6 there was no significant difference in the intervention group, however,
the control group showed significantly higher mean in the social burden (SB),
p-value=0.044 as shown in Table 42.



Table 40 Mean, floor, ceiling of D-39 items between the intervention and control group at month 0 and month 6

Intervention Group

Control Group

No. | Items* n=60 n=1
Month 0 Month 6 Month 0 Month 6

Mean £+ SD | Floor | Ceiling | Mean + SD | Floor | Ceiling | Mean + SD | Floor | Celling | Mean + SD | Floor | Celling
1 1DC 243 4+ 2.05 1 7] 2124173 1 7| 229 +£2.07 1 7 2.78 £ 2.18 1 7
2 2AW 242+ 1.90 1 7] 230+1.74 1 7] 233+1.89 1 7 2.63+1.94 1 7
3 3EM 3.37 +1.83 1 7] 3.28+1.86 1 7] 353+1.98 1 7 343 +1.74 1 7
4 4DC 1.97 +£ 1,59 1 7] 223+161 1 7] 273+£1.91 1 7 3.00 +£2.11 1 7
5 5DC 273+ 1.58 1 7] 298 +1.68 1 7] 357+£210 1 7 3.76 £ 2.17 1 7
6 6AW 3.05 +2.13 v’ 7] 3.23+2.02 1 7| 3.20 + 2.06 1 7 3.69 + 2.30 1 7
7 7EM 2.77 4+ 1.87 i 7| 277+1.86 1 7] 2.82+210 1 7 2.98 + 2.17 1 7
8 8AW 2.75+£1.99 1 7] 285+1.86 1 7| 3.00+214 1 7 3.08 £ 2.07 1 7
9 9EM 310+ 1.84 1 7] 3.07+1.68 1 7] 316+1.86 1 7 3.69 + 1.89 1 7
10 | 10EM 232+ 175 1 7] 2444159 1 7| 243 +1.68 1 7 2.80 £ 2.05 1 7
11 | 11EM 1.93 £1.48 1 6] 233+1.71 1 71 251+£1.92 1 7 2.57+2.01 1 7
12 | 12EM 3.63 +1.98 1 7] 376 £1.95 1 7] 349+224 1 7 3.51 +2.17 1 7
13 | 13EM 3.43+£1.87 1 7] 3.70+1.76 1 7] 349+1.76 1 7 3.82 +1.80 1 7
14 | 14DC 4.02 + 2.04 1 7] 4.02+1.97 1 7] 4224210 1 7 4.49 4+ 2.02 1 7
15 | 15DC 3.82+194 1 7] 3.83+1.97 1 7] 3.88+1.80 1 7 4.02 +1.94 1 7
16 | 16EM 2.60 + 1.78 1 7] 2.60+1.98 1 7] 259+1.86 1 7 2.96 +1.98 1 7
17 | 17DC 1.78 +£1.45 1 7] 190+143 1 7] 206+1.73 1 7 229+ 1.79 1 7
18 | 18DC 1.98 + 1.56 1 7] 233+157 1 7| 227 £2.05 1 7 2.84 +£1.96 1 7
19 | 19SB 2.73+1.99 1 7] 263+£1.75 1 7| 2.86 £2.00 1 7 3.24+1.97 1 7
20 | 20SB 1.63 + 1.56 1 7] 150+1.14 1 7] 167+152 1 7 188 +1.71 1 7
21 | 21SF 2.38 4+ 2.08 1 7] 230+1.99 1 7] 208+1.72 1 7 245+ 2.10 1 7
22 | 22AW | 233+1.74 1 7] 243+171 1 7] 200+1.74 1 7 2.16 + 1.67 1 7
23 | 23SF 213 +1.82 1 7] 213+£1.90 1 7] 218+1.79 1 7 2.33 +£1.99 1 7
24 | 24DC 2.53 +£1.82 1 7] 240+152 1 7] 271+£191 1 7 2.67 +1.86 1 7
25 | 25EM 2.72 +1.86 1 7] 252+1.99 1 7] 2.88+218 1 7 2.49 + 2.00 1 7
26 | 26SB 2.83+1.82 1 7| 2.58 +1.88 1 7] 2.84 +2.06 1 7 2.65+1.93 1 7
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Intervention Group

Control Group

No. | Items* n=60 n=51
Month 0 Month 6 Month 0 Month 6

Mean £ SD | Floor | Ceiling | Mean + SD | Floor | Ceiling | Mean + SD | Floor | Celling | Mean + SD | Floor | Celling
27 | 27DC 1.48 +£1.28 1 7] 1.67+1.43 1 7| 157+1.29 1 6 1.78 + 1.63 1 7
28 | 28DC 2.03 4+ 1.49 1 7| 223+1.54 1 7| 2.63 £ 2.05 1 7 257 +2.11 1 7
29 | 29EM 1774 1.43 1 7| 215+ 175 1 7| 175+ 1.67 1 7 2.16 + 1.87 1 7
30 | 30SF 2.07 + 1.77 1 7| 1.83+1.67 1 7| 2.04+1.65 1 7 2.53 +1.89 1 7
31 | 31DbC 2.35+1.70 1 6| 2.72+1.89 1 7| 212+181 1 7 2.82 +1.87 1 7
32 | 32EM 237 +£1.61 1 7| 271 +2.03 1 7| 265+ 214 1 7 2.82 +1.87 1 7
33 | 33EM 2.63 + 1.80 v’ 7] 250+ 1.93 1 7| 229+1.84 1 7 243 +1.90 1 7
34 | 34EM 1.48 + 1.05 1 5| 170+1.38 1 7] 1754151 1 7 186 + 1.64 1 7
35 | 35EM 3.03 +£1.93 1 7| 298+ 2.03 1 7| 235+ 1.64 1 7 2.86 £1.94 1 7
36 | 36EM 2.63 +1.94 1 7| 228+1.81 1 7] 198 +£1.63 1 7 2.47 +1.84 1 7
37 | 37SB 1.62 + 1.35 1 7] 1.63+1.40 1 7] 161£151 1 7 1.90 +1.65 1 7
38 | 38SB 2.48 +£2.12 1 7] 263+1.75 1 71 222+1.86 1 7 2.75+£1.93 1 7
39 | 39DC 3.98+1.92 1 71 381+1.97 1 7] 4.06 +217 1 7 3.88 + 2.22 1 7

* All items measured by 7 scales of the affect to quality of life from (1) no affected to my quality of life (7) the most affected to my quality of life
Note: There’s no missing data in this questionnaire




Table 41 Comparison D-39 dimension between the intervention and control group at month 0 and month 6

Intervention Group Control Group p- p-
No. Dimensions* Mean + SD (n=60) Mean + SD (n=51) r\r?zlrlmjti r\éilﬁti
Month 0 Month 6 Month O Month 6 - -
1 Diabetes Control (DC) 254+1.19 | 268+1.19 | 2794141 |3.12+153 | 0.378| 0.175
2 Anxiety and Worry (AW) 261+164|270+135|248+161|289+166| 0.625| 0.851
3 Energy and Morbidity (EM) 262+1.24|1271+122|220+143|286+138| 0.767| 0.651
4 Social Burden (SB) 2204138 |220+1.20|218+143|248+154| 0.879| 0.495
5 Sexual Functioning (SF) 2094+171/12094+169|205+160]2444+185| 0.958| 0.225

* All dimensions measured by 7 scales of the affect to quality of life from (1) no affected to my quality of life (7) the most affected to my quality of life
** All p-value is-Mann-Whitney U test for Non-parametric

Table 42 Within group comparison D-39 dimensions between the intervention and control groups at month 6

Intervention Group Control Group
Dimensions* Mean + SD (n=60) oo vaIFL)J-e . Mean + SD (n=51) vaIE;a .
Month 0 Month 6 . Month 0O Month 6 Mean difference
difference
Diabetes Control (DC) | 2.54+1.19 | 2.68 +1.19 | -0.13 + 0.89 0.274 | 2.79+141| 3.12+1.53 -0.32+1.14 0.057
Anxiety and Worry (AW) | 2.61 +1.64 | 270+ 135 | -0.07+1.21 0515| 248+161| 2.89+ 1.66 -0.39 + 1.37 0.062
Energy and MO”’E&‘; 262+124| 271+1.22 | -0.08+ 1.01 | 0505 { 2.20+ 1.43| 2.86+1.38 0294 1.02 | 0074
Social Burden (SB) | 2.20 +1.38 | 2.20+ 1.20 | 0.02 £+ 0.94 0.933| 218+143| 248+ 154 -0.28 + 0.96 0.044
Sexual Functioning (SF) | 2.09+1.71| 209+ 169 | 0.02+1.11 0931 | 205+160| 2.44+1.85 -0.37 +1.43 0.073

* All dimensions measured by 7 scales of the affect to quality of life from (1) no affected to my quality of life (7) the most affected to my quality of life

** All p-value is Wilcoxon Signed Ranks test for Non-parametric




2.10.3. Correlation of humanistic outcomes with HbAlc at month 6

There was no of significant correlation between the humanistic outcomes
(PSQ and D-39) in both months 0 and 6 and with HbAlc at month 6 in both
groups as shown in Table 43.

Table 43 Correlation of humanistic outcomes with HbAlc at month 6 of intervention
and control group

Intervention (n=60) Control (n=51)
Humanistic outcomes Pearson Pearson
. p-value . p-value
correlation correlation
Patient Satisfaction (PSQ) at month 0
Attitude to Knowledge on Self- 0.006 0.961 0.123 0.391
management (AS)
Attitude to Family (AF) 0.002 0.998 0.134 0.347
Attitude to Community (AC) -0.064 0.627 -0.067 0.638
Satisfaction with the Standard of Services 0.152 0.246 0.005 0.971
(SS)
Satisfaction with the Type of services -0.014 0.917 0.225 0.112
(ST)
Satisfaction with the Competency of -0.022 0.868 -0.039 0.785
Providers (SC)
Satisfaction with the Competency of -0.075 0.571 0.123 0.388
Pharmacists (SCP)
Satisfaction with the Communication with -0.038 0.774 0.086 0.547
Providers (SCM)
Attitude to the Accessibility of Service -0.015 0.909 -0.027 0.146
(AGS)
Attitude to the Health Service System 0.135 0.302 -0.060 0.674
(AGSS)
Attitude to Goal Setting (AGG) -0.048 0.718 -0.035 0.805
Patient Satisfaction (PSQ) at month 6
Attitude to Knowledge on Self- 0.022 0.865 0.036 0.801
management (AS)
Attitude to Family (AF) 0.175 0.180 0.099 0.489
Attitude to Community (AC) -0.087 0.509 -0.077 0.591
Satisfaction with the Standard of Services 0.157 0.232 0.026 0.854
(SS)
Satisfaction with-the Type of services -0.059 0.653 0.205 0.149
(8T)
Satisfaction with the Competency of 0.036 0.783 0.044 0.760
Providers (SC)
Satisfaction with the Competency of -0.029 0.826 0.093 0.518
Pharmacists (SCP)
Satisfaction with the Communication with 0.032 0.807 0.007 0.960
Providers (SCM)
Attitude to the Accessibility of Service -0.015 0.908 -0.236 0.095
(AGS)
Attitude to the Health Service System 0.074 0.574 -0.120 0.401
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Intervention (n=60) Control (n=51)
Humanistic outcomes Pearson Pearson
. p-value . p-value
correlation correlation
(AGSS)

Attitude to Goal Setting (AGG) -0.048 0.717 -0.087 0.544

Diabetes 39 at month 0
Diabetes Control (DC) -0.079 0.546 0.195 0.171
Anxiety and Worry (AW) -0.110 0.401 0.084 0.559
Energy and Morbidity (EM) -0.048 0.718 0.216 0.127
Social Burden (SB) -0.087 0.507 0.238 0.093
Sexual Functioning (SF) -0.052 0.694 0.144 0.314

Diabetes 39 at month 6
Diabetes Control (DC) 0.054 0.680 0.179 0.210
Anxiety and Worry (AW) -0.002 0.990 0.212 0.136
Energy and Morbidity (EM) 0.108 0.411 0.214 0.132
Social Burden (SB) 0.040 0.759 0.116 0.416
Sexual Functioning (SF) -0.083 0.526 0.206 0.148




Chapter 5

Discussion

This study was designed to be carried out in 2 phases. The first, questionnaire
development consisted of systematic review of qualitative studies in order to
formulate the patient satisfaction questionnaire (PSQ), and to translate the Diabetes-
39 questionnaire from Thai version to Lao version. Second, a randomized controlled
trial (RCT)

1. Systematic review of qualitative studies

This systematic review identified nine major themes from patients’ and
healthcare providers’ perspectives on diabetes management. Using the CCM
framework, three new emerging themes were identified (PPI, ICP, and FS) in addition
to the six CCM major themes (CL, HSS, CC, SM, PS, RS). These key findings
covered broad dimensions of diabetes management in terms of individual care,
community involvement, and healthcare systems. The review also showed differences
and similarities in perspectives among health care providers and patients, which can
help to improve diabetes care systems as well as patients’ outcomes.

This systematic review used CASP as quality assessment criteria, in which
definitions of each criterion had been more robustly determined for qualitative studies
to be finally included in the reviews. In addition, this review showed the variety of
health care providers’ and patients’ perspectives from several continents (Europe,
Asia, North America) reflecting various contexts of diabetes care systems. A few
studies have previously undertaken a systematic review of qualitative studies (36-38).
Those studies focused on a particular group (South Asians) and used meta-
ethnography, (36) interpretivist concepts (37) and the theoretical domain
framework(38) for extracting themes. The results of those studies focused on
facilitators and barriers of diabetes management, (36) patients’ self-management (37)
and providers’ perspectives on effective diabetes management.(38) Those studies did
not cover the healthcare system but only self-care practices. Furthermore, none of the
studies used the CCM framework for extracting the themes of qualitative studies. This
study was the first systematic review using CCM of both healthcare providers’ and
patients’ perspectives on the services of diabetes management. It was the first to use
the original themes from included articles as an analytical framework to gain insights
for improving services and systems of diabetes care as well as outcomes for patients.

A previous study by Baptista et al (2016) revealed that CCM does not improve
clinical outcomes of diabetes. patients in isolate elements. However, it seems to be
more useful if the six elements of CCM are combined with other interventions.(127)
Strickland et al (2010) revealed that diabetes patients who were seen in practices that
have implemented more CCM features were significantly more likely to receive
appropriate diabetes care such as behavior counselling.(127) This review found three
new emerging themes from CCM and these might reveal more in terms of improving
diabetes care—especially in psychological contexts.

This systematic review found both facilitators and barriers of diabetes
management in each theme from the perspectives of diabetes patients and healthcare
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providers. Examples of facilitators mostly came from developed countries, such as
good organization in the theme CL (Germany, The Netherland). (63, 67) Good
collaboration in each care level was found in HSS (The Netherland, Finland) (67, 82,
124) and good support provided by nurses was found in PS (Finland).(82) However,
more continuing education for healthcare providers is needed in The Netherlands,
Germany, and Canada (63, 64, 67) as well as a more transparent insurance system in
The Netherlands(67) In the theme of family support it was shown that family
members are facilitators in both developing and developed countries including
Iran(73), Finland(82), and Germany.(63) Most of the barriers came from developing
countries such as Oman and Bangladesh. In Asia there remains a lack of healthcare
providers of HSS(65, 78) along with poor accessibility to diabetes services of
HSS.(126) There were still barriers for individual care, such as self-management and
lifestyle behavior in both developing countries (Oman) and developed countries (USA
and Japan). (62, 65, 77) Developing countries (Iran) and developed countries (USA,
Canada, and UK) have difficulty in communication between patients and healthcare
providers in the PPI theme. (64, 69, 73, 76) Continuity of care and referral systems
may also be barriers in both developed and developing countries, such as lack of team
cooperation in Canada,(64) and difficulty in managing continuity of care in Oman
(65) and Australia. (80) Thus, the aforementioned message of each theme from this
review could be the basis for the initial setting of diabetes care in countries without
effective systems for diabetes care, especially developing countries.

The results from previous qualitative reviews showed several barriers for
diabetes management. Rushforth et al. (2016) showed the barriers only from the
providers’ perspective to achieve effective diabetes management in primary care,
including limited time and resources for clinicians, lack of confidence in knowledge
of guidelines and skills, initiating and facilitating patient behavior change, frustrations
over patient compliance, and anxieties about treatment intensification.(38) In this
review, barriers were found in the HSS theme such as providers’ lack of time.(63-65,
80) Providers also required mare Continuing Professional Education (CPE) in the ICP
theme.(63-65, 67, 68, 71, 76, 80, 124) Handelsman et al (2011) discussed clinical
inertia as a barrier to diabetes care due to multiple treatment guidelines, algorithms
and goals recommended by different organizations and societies.(7) This review has
confirmed clinical inertia due to new guidelines that frustrated healthcare
providers(67, 68) in the theme of PS. Sohal et al (2015) reported barriers to diabetes
management including lack of understanding about diabetes management and
facilitating factors including trusting care providers, appropriate exercise and dietary
advice, and family involvement.(36)

This systematic review mentions understanding about self-management in the
SM theme. = Some patients had good understanding, but didn’t follow good
management guidelines due to their personal context.(62, 65, 68, 70, 81) This review
also supports family involvement for better diabetes care.(63, 70, 72-74, 80, 82)
However, in the FI theme, this review also shows that family can be a barrier.(70) It is
important that both patients and their family members know how to manage diabetes.
Franklin et al (2017) studied patients’ and healthcare professionals’ perceptions of
interaction to better understand the context in which interactions shape self-
management and opportunities for collaborative goal-setting.(37) In the SM theme,
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this review also shows that collaborative goal setting is a key to better diabetes
care.(62, 65, 67, 70, 74, 77, 79, 81)

This systematic review mentioned the difficulty of access to care in the HSS
theme.(65, 71, 78) Jones and Crowe (2017) studied factors impacting diabetes
management among minorities including treatment accessibility and acceptability,
and cultural roles within families.(41) Park et al. (2015) revealed that East Asian
immigrants showed struggles with multi-contextual barriers, a lack of consensus on
cultural strategies, and language barriers.(40) These reviews were excluded from our
research because they focused on minorities whereas our research focused on general
perspectives which can be implemented in wide areas. However, there are similarities
among the perspectives of Asian immigrants and the patients in our study such as
cultural beliefs and attitudes which can be barriers to diabetes care (65, 68) in the SM
theme and language barriers(65, 67, 73, 78) in the PPI theme.

McSharry et al (2016) stated that medication-taking for Type 2 diabetes is a
unique adherence context, which requires the development of condition-specific
interventions. The present findings indicate that patients understand the need for
medications but adjust dosage and timing in their daily lives.(39) This review showed
the theme of medication adherence which corresponded with McSharry’s (2016)
study in terms of unique adherence contexts. Some studies In this review showed
medication adherence is dependent on patients’ personal context (72, 73) in the SM
theme.

According to this systematic review, there were several barriers in diabetes
management which require further improvement such as referral systems, continuity
of care, and improved self-management by patients. Those aspects were consistent
with previous qualitative reviews as mentioned above in terms of barriers. This
review also found interesting points in healthcare providers’ competency which
requires more attention from healthcare systems to improve diabetes care. In addition
to the barriers, there were some supportive factors such as community linkage, family
involvement, and providers’ support. This review found several studies (63, 72-74,
80, 82) which revealed that family members of diabetes patients were the most
supportive persons for their care. This suggests that the new diabetes management
strategies should also focus on family members and community support. Our
suggestion for approaching families is to implement home care in order to create
mutual understanding of proper diabetes management.

Limitation of this systematic review is that it may not have used all related
articles due to limited ability to retrieve all resources, limiting accessibility to about
45.5%. This study also excluded intervention studies such as program and technology
interventions. Publication bias is a factor in this study as only published articles were
selected. In_an effort to -eliminate selection bias, two.  researchers worked
independently to retrieve and choose articles in accordance with the CASP criteria.
This study might not be applicable to specific groups of diabetes patients (e.g.
travelling patients, patients with disabilities, and events such as Ramadan).

In conclusion, this review found nine themes from both diabetic patients and
healthcare providers to improve health outcomes, In-depth information showed
facilitating factors in some themes such as community involvement, team
cooperation, providers’ support and family involvement. There were also numerous
barriers in the themes that involved perspectives of diabetes management. Hence,
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addressing these barriers may be deemed useful in improving diabetes care. This is
basic information for diabetes care development in order to achieve better patient
outcomes and better healthcare systems for continuous quality improvement (CQI).

2. Questionnaire development
2.1. Patient Satisfaction Questionnaire (PSQ)

This study resulted in a the new tool for measuring patient satisfaction towards
diabetes management in Lao PDR and Thailand which developed in Lao and Thai
languages. This tool was developed based on the systematic review of qualitative
studies of patients’ and healthcare providers’ perspectives on diabetes management.
(128)

The main themes from the systematic review of qualitative studies (128) was
used as the main ideas to formulate dimensions of this PSQ. The main themes
including community linkage (CL) were the main ideas to formulate PSQ dimension
of attitude to community (AC). Health service system (HSS) was the main idea to
formulate dimensions of satisfaction with the standard of services (SS), satisfaction
with the type of services (ST), attitude to the accessibility of services (AGS), attitude
to health service system (AGSS) and attitude to goal setting (AGG). Provider support
(PS) was the main idea to formulate dimensions of satisfaction with the competency
of providers (SC), satisfaction with the competency of pharmacists (SCP) and attitude
to goal setting (AGG). Self-management (SM) was the main idea to formulate
dimension of attitude to knowledge and self-management (AS). Family involvement
(FI) was the main idea to formulate dimension of attitude to family (AF).

Effective diabetes management is a key to success in achieving treatment goals
for diabetic patients. Perspectives from both patients and healthcare providers can be
one indicator that reflects the quality of diabetes management or services.(128) This
tool used the key themes of those perspectives to construct the dimensions and items
of the questionnaire which consists 3 main dimensions, 11 sub-dimensions and 45
items covering self-attitude (self-care, family, community), satisfaction with the
diabetes management services of diabetic patients.

There are several tools or questionnaires that have been developed for
measuring patient satisfaction towards various services, but only a few were
developed specifically for diabetic patients. Anderson et al (2004) developed the tool
for measuring satisfaction with insulin treatment through literature review, however
this tool only focused on the satisfaction with insulin treatment.(129) Brose et al
(2010) developed a questionnaire for the retinopathy treatment satisfaction, which
covered only on retinopathy of diabetic patients.(130) Paddock et al (2000) developed
a questionnaire to evaluate patient satisfaction with diabetes disease management,
however, this tool was developed through the perspectives of healthcare providers
only, and focused mainly on diabetes self-management. (49) This study developed the
PSQ which covered the perspectives of both patients and healthcare providers and
focused widely on diabetes such as diabetes services, and self-management which
involved with family and community.

Wilbur et al (2016) had validated the previous Arabic version of diabetes
treatment satisfaction questionnaires (DTSQs) in Qatar, the DTSQs adapted for Qatar
is a valid and reliable instrument to assess treatment satisfaction of diabetes patients
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in the country. However, the tool had some limitations such as the country context,
where the education of the population in the country was one of the obstacles for
completing the questionnaire. The PSQ of Thai and Lao versions also faced the same
context limitation because the diabetes services of both countries were different.(131)

There were some items’ factor loadings of PSQ in both versions which were
lower than 0.5. Those items were less relevant to its’ dimension or component.(132)
Six factor loading of PSQ in the Lao version which were lower than 0.5 were found in
S3 (satisfaction to annual health check-up), S7 (satisfaction to diabetes home care
service), AG3 (attitude to the waiting time to get diabetes services), AG4 (attitude to
extra-expense of diabetes service), AG5 (attitude to health insurance), and AG9
(attitude to equality of health service base on insurance type). The PSQ Thai version
consisted of only one item which was lower than 0.5 which was Al (attitude to
diabetes self-management knowledge). These results from data analysis revealed
obvious differences in diabetes treatment services between Lao PDR and Thailand.
Thus, in the future, the questionnaire should be adapted more specifically for each
country.

The questionnaire PSQ in both Thai and Lao version and D-39 Lao version are
valid and reliable for use in related research in the future. However, this study has
some limitations, i.e., the questionnaire was developed through systematic review of
perspectives on diabetes management from various countries, thus the structure of
questionnaire may vary and not specific to the context of Lao PDR and Thailand.

2.2. Diabetes-39 questionnaire (D-39)

The translation of Diabetes-39 Thai version (Songraksa et al, 2009)(52) to the Lao
version indicated good construct and reliability. Psychometric properties were
performed in order to test construct validity and reliability. Reliability test was
analyzed by Cronbach’s alpha. The result of factor loading of Lao version showed
that all 39 items had factor loading of more than 0.5.

Diabetes-39 Lao version had strong convergent validity as shown by the good
correlation among their own scales (dimensions) and strong discriminant validity as
shown by lower correlation with other scales (dimensions). The Lao version had the
average Convergent Validity at 100% and Discriminant Validity at 88.87%. All five
dimensions of Lao version had Cronbach’s alpha > 0.7 (range from 0.787-0.924).
While the Thai version also had strong Cronbach’s alpha values ranging from 0.78-
0.92 as well. (52)

Queiroz et al (2009) validated Diabetes-39 questionnaire in the first stage of
cultural adaptation to Portuguese, presented high internal consistency levels. The total
score of Cronbach’s alpha coefficient of 0.917, 'showed good internal
consistency.(133) The original version had Cronbach’s alpha values ranging from
0.81-0.93. (51) Denmark had values ranging from 0.82-0.92, Norway values ranged
from 0.82-0.91, Sweden values ranged from 0.82-0.93, Finland values ranged from
0.83-0.92, Taiwan had values was more than 0.7 for all dimensions. (52) Thus, D-39
Lao version and versions in other languages had good values of Cronbach’s alpha.

Diabetes-39 Lao version remains the weakness in factor rotation for constructing
the fit component and requires further development. However, the factor loading and
reliability showed a good value and was acceptable for use in Lao diabetes patients.
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Conclusion of this study, D-39 Lao version was valid and reliable to use in future
research.

Limitation of this study was that the Lao version was translated from Thai and not
from the original version (English). However, the retranslation was performed by
using a forward-backward method to ensure similarity of both versions.

3. Randomized controlled trial

At the end of the study, there was no significant differences between groups in
both primary and secondary outcomes. However, the intervention group showed
significant improvement in HbAlc, total cholesterol and LDL-cholesterol at month 6
(post-test), p<0.05, while there was no significant improvement in the control group.
The humanistic outcomes showed one significant difference when compared between
groups after the study, which was the Competency of Pharmacist (SCP), p<0.05).
Only the control group showed significant lower scores in the attitude to family when
compared within group after 6 months, p<0.05. Quality of life was not different
between the intervention and control groups, however, the control group showed
significant higher scores in social burden (SB) after the study when compared to the
pretest, p<0.05.

Even though there were no significant differences of HbAlc between groups,
the intervention group tended to have lower mean HbAlc. Our results are not
consistent to other studies. Several studies found that patients who received
pharmacist interventions in diabetes care has statistically significant differences in
mean HbAlc .(22, 134, 135).

Stading et al (2019) found a statistically significant result which indicated an
overall difference in HbAlc over a 2-year period between clinical pharmacist with a
team (dietitian, and primary care provider) and control patients initiating insulin
therapy (p-value = 0.025), clinical pharmacist reviewed FPG reading, HbAlc value,
optimize medication dosing, provide diabetes education and follow-up laboratory
testing, with pharmacist team patients, on average, displaying lower HbAlc values
compared to patients managed without the pharmacist. (134) Meade et al (2018)
found that the education and interventions provided by the pharmacist resulted in a
decreased mean HbAlc, p-value <0.001. (135) A systematic review and meta-analysis
study found the overall result of a total of 37 articles included in the review showed a
favorable outcome with pharmacist care interventions on HbALc. Pharmacist
intervention included assess, monitor, initiate, and modify medication use and
providing education services to healthcare professionals as well as to patients (22)
The analysis for the intervention period showed that interventions of less than 6
months did not affect the clinical parameters of the patient (p-value=0.333). (22) In
the second group, 6-12 ‘months of pharmacist intervention showed an improved
effect, and the patients exhibited 36.4% more mean HbAlc level changes than the
usual care group (p-value<0.001). The longest intervention period was more than 12
months and it exhibited better effect on HbA1c reduction, with 38.8% more change in
levels of HbAlc than the usual care group. (22) This study was after 6 months of
intervention; thus, it might not have changed then level of HbAlc that much. This
study was the first pharmaceutical care intervention for diabetic patients in Lao PDR,
thus, the intervention process did not go smoothly because only a few diabetic doctors
had participated in the focus group meeting before starting the intervention, so the rest
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of the doctors in the clinical setting had a lack of understanding on the role of
pharmacist in terms of pharmaceutical care. This study did not provide diabetes
education to the other healthcare professionals as mentioned in other study. (22)

Lipid outcomes, the intervention of our study showed significant improvement
in total cholesterol and LDL after 6 months. Our result is consistent with a study in
Jordan which showed that patients in the clinical pharmacy service intervention group
and 71.2% of control group reached their goal of low density lipoprotein cholesterol
(LDL), level, after 6 months (p-value<0.001) compared to 24.7 and 28.8%
respectively at baseline. (136) Our study, showed that the intervention group reached
LDL goal 36.7% higher than control group which reached 29.4%.

A systematic review of randomized controlled trials revealed that pharmacist-
led interventions with medication counseling, patient education, distribution of
interventions materials, individualized care plans, and check-in meetings, in the vast
majority of trials (n = 29) showed statistically significant improvement in BP in the
intervention groups at follow-up.(137) In this study, SBP and DBP means at month 6
of the intervention group were higher than control group with statistically significant
difference. Blood pressure goals that were achieved was higher in the control group
than the treatment group at the post test. The reason that the intervention has higher
mean of SBP and DBP were due to the age of patients who were allocated to both
groups. The mean age of patients in the intervention group was higher than control
with significant difference, p-value<0.05 and with sub-group analysis, the age was
also statistically significantly related to the BP control at month 6, p<0.05. Increasing
age related with increasing chance of raising BP as the strongest link between
inflammation/ oxidative stress and hypertension appears to be vascular dysfunction.
In fact, the relationships among these three biological mechanisms have been termed
the “Vascular Health Triad” which has been implicated separately in both aging and
hypertension. (138) The effect on BP tended to be more important if the intervention
was conducted monthly or more frequently compared with less frequently than once a
month.(139) In this study, the patients of the intervention group met the pharmacist at
the diabetes care service not more than 2 times, so BP was not dramatically changed.
A more substantial difference in effect on BP was observed according to the type of
pharmacist care, and pharmacist-led care being associated with a larger effect on
systolic and diastolic BP compared with collaborative care.(139) This study was not
focused on aggressive BP control and that could be the reason why the SBP and DBP
were not well-controlled.

The humanistic outcomes showed only significant difference between groups
on dimension of Satisfaction to the Competency of Pharmacists (SCP). The
intervention group had higher mean score of satisfaction (SCP) when compared with
control group, p-value=0.010. Several studies have-also revealed that pharmacist
services in diabetes care improved patient satisfaction.(140, 141) Satisfaction and
impact domains presented the most significant improvement for the patients who
received community pharmacist patient care services using scheduled consultations,
clinical goal setting, monitoring, and collaborative drug therapy management with
physicians and referrals to diabetes educators. (140) Patient satisfaction with overall
diabetes care improved after 6 months, and 95.7% of patients reported being very
satisfied or satisfied with the diabetes care provided by their pharmacists.(141)
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People with diabetes have a worse quality of life than people with no chronic
illness.(142) This study used D-39 which was firstly developed by Boyer et al (1997)
(51) and which has been translated into several languages including Thai language by
Songraksa K, 2009. (52) The result of this study showed no significant difference
between groups. However, the control group showed significant difference within
group comparison in the dimension of Social Burden (SB), p-value<0.05. The study
of Sroisong, 2019 stated that the translation of D-39 quality of life score could be
divided into 3 levels: 1.00-3.00 means those problems had little effect on patient’s
quality of life; 3.01-5.00 means those problems had moderate effect on patient’s
quality of life and 5.01-7.00 means those problems had high effect on patient’s quality
of life. (143) This study found the highest mean score was equal to 3.12 in the
dimension of Diabetes Control (DC) of control group. Other dimensions in both
groups in this study found the mean score did not exceed 3.00, which means most of
the problems from diabetes had little effect on the quality of life of the patients.
However, there was quite a variance in individual patient because the floor and ceiling
D-39 scores ranged from 1 to 7 in each item of D-39 questionnaire. Thus, in order to
improve patient quality of life, the healthcare provider should focus on each
individual problem. Another study also found the highest mean quality of life score
was in Social Burden (SB) dimension. (144) Anxiety and Worry (AW) had the
greatest impact (median score = 41) and Sexual Functioning (SF), the lowest impact
(median Score = 0) on quality of life. Older age, later age of onset, longer diabetes
duration, better glucose control and not using insulin were associated with a higher
Anxiety and Worry (AW) score.(145) In this study it was found that Energy and
morbidity (EM) had the highest mean score in the intervention group and Diabetes
Control had the highest mean score of the control group. There was no significant
correlation between PSQ and D-39 and HbA1c at month 6.

The randomized controlled trial had several limitations. First, the participants’
characteristics were not equal. There were differences between groups in age and
underlying hypertension which might have affected the outcomes of the study. The
JAMA guide to statistics and methods stated that using the permuted block method, as
the sample size increases, the 2 groups will become more perfectly balanced.(146)
This study samples were not large (there were 144 patients in total), so the sampling
method might have affected the equality between groups. However, the analysis was
performed by adjusting these differences. Second, there was a higher number of
patients in control group who were lost to follow-up (>20%). However, sample size
calculation was prior estimated the dropout rate at 20%. Third, the process of
following-up patients at the diabetes care service in the hospital was done by one
researcher. Because of limited time in the process of service and data collection, some
patients in the invention group did not meet face-to-face in every visit with the
researcher, this might not affect the outcomes to change dramatically from baselines.
Furthermore, the research was performed by the same healthcare providers without
blinding, the quality of care might be contaminated between groups. According to the
protocol to administering questionnaires at home in both groups, that might affect the
outcomes (HbALC) even though the visits in the intervention group were more often.
Surprisingly, blood pressure outcome was better in the control group when compared
with the treatment group. The explanation to this might related to the protocol of the
study developed with the hospital which focus on diabetes including changing
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medications only in diabetes medication. Moreover, the intervention group had higher
hypertensive patients than the control significantly. Lastly, the medication adherence
rate was not calculated but rather used an interview in every visit, future research
should find a better way to record and calculate medication adherence rate as it might
affect the clinical outcomes.

Diabetes care intervention led by pharmacist showed improvement in HbAlc
control and significantly reduced total cholesterol and LDL. Diabetes patients were
satisfied with competency of the pharmacist. Nevertheless, further trial needs to be
conducted with more time and inter-professional collaboration.
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Table 44 Appendix 1-CASP checklist for assessing the quality of the qualitative

studies
Screening Questions Criteria Score
1. Clear research aims Clear aims and relevant introduction 1
2. An appropriate Appropriate participants with outcomes of 1
methodology perspectives to diabetes management
Detailed Questions
3. The appropriate research The researcher has discussed about methods used 1
design
4. The appropriate Clear explanation of participant’s recruitment
recruitment process, which can be considered best to address 1
the research question
5. The proper data collection | Clear explanation on how data was collected (e.g.
focused-group discussion, semi-structured
interview)
- - 1
Clear form of data (e.g. audio-tape recordings,
video material, notes)
The researcher justified the methods chosen
6. The relationship between Researchers critically examined their own role and
researchers and participants potential bias and influence during the formulation 1
of research questions and collection of data
7. Ethical issues Has details of ethical approval 1
8. Rigorous data analysis Clear explanation of the analysis process (e.g.
content analysis and/or thematic analysis with clear 1
themes)
9. A clear finding statement Findings are explicitly stated, with adequate 1
discussion relating to the research questions
10. Research value Findings contribute and relate to current practice
1
Has a suggestion for further research and policy
Total 10
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Table 45 Appendix 2-Participant Record Form

Meet inclusion criteria

Recorddate.................o......

[ Patient diagnosed with type 2 diabetes

1 More than 18 Years old

] No participation in any other study in the past 3 months

[J HbAlc > 8%
L1 Willingness to participate

SIgnature. ...oo.ovveeiiiii i Researcher;
Date....oooviiiiii

Demographic information Research 1D

HN Sex Age

Date of Birth Education

Duration of T2DM diagnosed Insurance

Past medical history Current medications

1. 1. 6

2. 2. 7

3. 3. 8

4. 4. 9.

—- 10.

Complications 0 No O Yes,

State. ...,

Disability L1 No L] Yes,

State. ... oot

Annual health check-up [IYes Result (D Normal [ Abnormal

State..coerivierainnnnne, [1No




Table 46 Appendix2-Laboratory Record Form

Research ID
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Visit
Date

Month 0

Month 3

HbA1C

FBS

Height

Weight

BMI

BP

Pulse

Respiratory function

Temperature

Cholesterol

TG

HDL

LDL

SCr

Microalbumin

Microfilament

Recorder

Note




Table 47 Appendix 2-Participant Evaluation Form (Follow-up sheet)

Age... Insurance......................
Participant in charge of

135

1 None 1 Husband [ Wife (1 Children [ Cousin [1 Other
Evaluation Month ..... Month ..... Month .....
Type Date............. Date............. Date.............
General (1 Came with the [1 Came with the 1 Came with the
appointment appointment appointment
[0 Did not follow the [1 Did not follow the (1 Did not follow the
appointment appointment appointment
Wound ] None [J None [J None
[ Yes, please state the [ Yes, please state the [ Yes, please state the
position.................. position.................. position..................
Numb ] None [J None [J None
sensation in [ Yes, please (1 Yes, please 1 Yes, please
hand and feet | characterize.................. characterize.................. characterize..................
Skin [0 Normal [ Itching [0 Normal [ Itching J Normal [ Itching
L1 Swelling [ Dry L1 Swelling [ Dry [ Swelling I Dry
CJ Other [J Other [J Other

Ears and ] Normal in both ears [J Normal in both ears [J Normal in both ears
hearing [ Normal hearing L1 Normal hearing L1 Normal hearing
1 Abnormal, please 1 Abnormal, please 1 Abnormal, please
state............ state............ state............
Cardiovascular | 1 Normal ] Normal ] Normal
System 1 Abnormal heart rate 1 Abnormal heart rate 1 Abnormal heart rate
[] Chess pain [J Chess pain 1 Chess pain

L] Short breath
L] Unable to lay down

[J Short breath
L] Unable to lay down

[J Short breath
L] Unable to lay down

Reproductive | 1 Normal L1 Normal 1 Normal
System 1 Frequently urinate (1 Frequently urinate U1 Frequently urinate
[] Sexual desire decreased [ Sexual desire decreased [] Sexual desire decreased
[J'Hematuria [0 Hematuria ] Hematuria
[ Abnormal leucorrhoea 1 Abnormal leucorrhoea ] Abnormal leucorrhoea
Endocrine 0 Normal ] Normal L] Normal
System [ Hair fall/loss [1 Hair fall/loss 1 Hair fall/loss
] Unable to be in hot and [0 Unable to be in hot and 1 Unable to be in hot and
cold.condition cold condition cold condition
Eyes and [ZI'Normal ] Normal 1 Normal
vision 1 Able to read newspaper [1 Able to read newspaper 1 Able to read newspaper
0 Abnormal for color vision | I Abnormal for color vision | (1 Abnormal for color vision
] Glaucoma [ Glaucoma 1 Glaucoma
Respiratory [J Normal L1 Normal 1 Normal
System I Dry cough I Dry cough 1 Dry cough
[J Dry cough and bleeding [ Dry cough and bleeding L1 Dry cough and bleeding
Gastro- J Normal ] Normal ] Normal
intestinal [ Heart burn [ Heart burn [ Heart burn

System

(] Nausea, vomiting

[] Nausea, vomiting

L] Nausea, vomiting
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Evaluation Month ..... Month ..... Month .....
Type Date............. Date............. Date.............
[J Constipation [J Constipation ] Constipation
L1 Abdominal pain L] Abdominal pain L1 Abdominal pain
Neurologic 1 Normal 1 Normal 1 Normal
System [0 Memory decrease [0 Memory decrease 1 Memory decrease
[ Frequently loss of [1 Frequently loss of U1 Frequently loss of
memory memory memory
Muscle and [J Normal [J Normal J Normal
bone L] Joint pain L1 Joint pain L] Joint pain
[J Joint swelling [ Joint swelling [ Joint swelling
L1 Muscle pain L1 Muscle pain L1 Muscle pain
[ Back pain [1 Back pain [1 Back pain
Glycaemia [0 Normal 1 Normal 1 Normal
[0 Hypoglycemia, [1 Hypoglycemia, 1 Hypoglycemia,
Frequency........ /month Frequency........ /month Frequency........ /month
[J Hyperglycemia, 1 Hyperglycemia, 1 Hyperglycemia,
Frequency........ /month Frequency........ /month Frequency........ /month

Food behavior

[ Suitable/well-controlled
Please state..................
[ Not suitable/uncontrolled
please state.........

[ Suitable/well-controlled
Please state..................
[0 Not suitable/uncontrolled
please state.........

O Suitable/well-controlled
Please state..................
] Not suitable/uncontrolled
please state.........

Physical
activity
behavior

LI Physical activity >= 150
min/week

L1 Physical activity less than
150 min/week

[J No physical activity,
reason.....................
Please state the type of

L1 Physical activity >= 150
min/week

LI Physical activity less than
150 min/week

[1 No physical activity,
reason......oooovvviiinnnn,
Please state the type of

LI Physical activity >= 150
min/week

LI Physical activity less than
150 min/week

1 No physical activity,
reason............ooieeen
Please state the type of

aCtiVItY....ooviveniiiians ACHVItY. it ACtVItY. .o,
Risk factors [ Obesity 1 Obesity 1 Obesity
and behavior 1 Not physically active L1 Not physically active L1 Not physically active

L1 Smoking L] Smoking L] Smoking

1 Drinking alcohol L] Drinking alcohol U1 Drinking alcohol

L1 Stress [ Stress 1 Stress

L] Dyslipidemia [J Dyslipidemia L] Dyslipidemia
Medications, 1..... Q.... D mt 1A A 4 |
please state gy, W ol - W O | W N 2
which gy, TR -, B. MR AR e K U
medication Ao Ao 4o
and dosing Do 5 g N~ ] S

Lol Y N Ty " _ xRy [T
Following L1 Follow 1 Follow 1 Follow
medication 7 Not follow, please 1 Not follow, please 1 Not follow, please
plan State........oveeniiiinnn. state......oiiiieeninnnn... state........oevveninnnnnn.
Complications | [1 None 1 None 1 None

[ Heart...... [ Heart...... [ Heart......

] Eye........ ] Eye........ 1 Eye........

L] Kidney...... L] Kidney...... U Kidney......

[ Feet......... [ Feet......... [ Feet.........
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Evaluation

Type




Table 48 Appendix 2-Drug-related Problems Evaluation Form
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Evaluation Type Month 0 Month 3 Month 6
Date............. Date............. Date.............

Drug-related 1 Not received the appropriate | I Not received the 1 Not received the

problems (DRP) | drug appropriate drug appropriate drug

L] Too low dose

[J Too high dose

1 Adverse drug reaction

[J Drug-drug interaction, food
drug interaction

] Patient error, please

[J Too low dose

[1 Too high dose

1 Adverse drug reaction
[1/Drug-drug interaction, food
drug interaction

1 Patient error, please

L] Too low dose

1 Too high dose

1 Adverse drug reaction

1 Drug-drug interaction, food
drug interaction

1 Patient error, please

Effect of DRP L] Hyperglycemia L] Hyperglycemia LI Hyperglycemia
1 Hypoglycemia 1 Hypoglycemia 1 Hypoglycemia
1 Hospitalization 1 Hospitalization 1 Hospitalization
1 Poor control of glycemia I Poor control of glycemia 1 Poor control of glycemia
L1 No effect L1 No effect L1 No effect
L] Other L] Other L] Other
Solutions [J Consult the doctors [J Consult the doctors [J Consult the doctors

(1 Adaptation of posology
[ Stop medication

L1 Change medication

[J Continue medication

LI Other...................

(1 Adaptation of posology
[ Stop medication

L1 Change medication

[ Continue medication
L1Other...................

[1 Adaptation of posology
[ Stop medication

L1 Change medication

[J Continue medication

LI Other...................

Effect from the
solution

[ Get better
] The same

[ Get better
] The same

[ Get better
] The same

Recorder

Note




Table 49 Appendix 2-Medication Counseling Form
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Number of
counseling

Number of DRP

Type of DRP

Detail

Prevention and
solution




Table 50 Appendix 2-Home Visit Record Forms

Research ID..........................

Date of Visit.......ccovviiiiiiiiiiiteae i,

Current symptom: [.1 Normal L1 Hyperglycemia
Diabetes complications: [ No [1 Yes,
pleasestate....ooooiieriiiniiiiiiiiii e

Current medications:

problem.........c..oooiiiiiiii
Physical exam: BMI................... Kg/m?
BP....ooooo mmHg
Eye....ooooooiiiiiiis
Skin condition.........................
Sensation............coeeviiiiiiiinn...
Albumin urea........ccovviiinnnennnnnn.
Laboratory record:
HbAlc.....cooiiiiii
FBS..oo
LDL..ooiiiiiii e
HDL.......ooiiiiii,
Cholesterol.........................
Triglyceride.......................0
GFR....o
Creatinine Clearance...............
Drug-related Problems: [1 No [l Yes, please

140

[ Hypoglycemia



Table 51 Appendix 2-Diabetes 39 Questionnaires Original Version

Not affected
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at all

Extremely

effect

1. Your diabetes medication schedule

2. Worries about money matters

3. Limited energy levels

4. Following your doctor's prescribed treatment plan for
diabetes

N

NN NN

WWww

BN EENEN

al|o1|Oo1|O1

[ex3KerR o]

NIENIEN]EN]

5. Food restrictions required to control your diabetes

6. Concerns about your future

7. Other health problems besides diabetes

8. Stress or pressure in your life

9. Feelings of weakness

10. Restrictions on how far you can walk

11. Any daily exercises for your diabetes

12. Loss or blurring of vision

13. Not being able to do what you want

14. Having diabetes

15. Losing control of your blood sugar levels

16. Other illnesses besides diabetes

17. Testing your blood sugar levels

18. The time required to control your diabetes

19. The restrictions your diabetes places on your family
and friends

R i I I = TN PN PN [EY (PR N PN IS g RN O

NININININININDININININDINDINDININ

WWWWWWWWWW W WW(w|w

E N R N N N N N N I R R R

glorjorjorjorjorforjorjorolol|o1 o101 o1

DOV |OD

NI ENI EN] EN] ENG EN] ENI EN] EN] ENTENI ENT ENTENTEN

20. Being embarrassed because you have diabetes

21. Diabetes interfering with your sex life

22. Feeling depressed or low

23. Problems with sexual functioning

24. Getting your diabetes well controlled

25. Complications from your diabetes

26. Doing things that your family and friends don't do

27. Keeping a record of your blood sugar levels

28. The need to eat at regular intervals

29. Not being able to do housework or other jobs around
the house

e N e N e e T T T

NINININININININININ

WWWWWWWww(w

B N N N B S N S R

orjorjorjorjorjorjor| oo ol

DO OO |O [

NI EN] ENTENIEN] EN] EN] ENT EN] BN

30. A decreased interest in sex

31. Having to organize your daily life around diabetes

32. Needing to rest often

33. Problems in climbing stairs or walking up steps

34. Having trouble caring for yourself (dressing, bathing,
or using the toilet)

A =

NN N NN

WWWwlw

EE N S N NN

agrjlorjoljorion

OO OO
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35. Restless sleep

36. Walking more slowly than others

37. Being identified as a diabetic

38. Having diabetes interfere with your family life

39. Diabetes in general

[ AN RN SEN N

NN N NN

WWwWww|w

N ESN RN

gjorjojor|o
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Appendix 3.1 Ethical approval for questionnaire development from MSU Ethics

Committee
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Appendix 3.2 Ethical approval for clinical trial from MSU Ethics Committee

MAHASARAKHAM UNIVERSITY ETHICS COMMITTEE FOR
RESEARCH INVOLVING HUMAN SUBJECTS

Certificate of Approval
Approval number: 023 / 2019

Title : Outcomes of Diabetes Care Intervention led by Pharmacists in Lao PDR.

Principal Investigator : Ms. Phoutsathaphone Sibounheuang
Responsible Department : Faculty of Pharmacy

Research site : Lac PDR
Review Method : Expedited review
Date of Manufacture : 20 February 2019 expire : 19 February 2020

This research application has been reviewed and approved by the Ethics Committee
for Research Involving Human Subjects, Mahasarakham University, Thailand. Approval is
dependent on local ethical approval having been received. Any subsequent changes to the

consent form must be re-submitted to the Committee.

A4

(Prof. Dr.Sampan Rittidech)

Chairman

Approval is granted subject to the following conditions: (see back of this Certificate)
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Appendix 3.3 Ethical approval for clinical trial from MSU Ethics Committee

(Extended review)

MAHASARAKHAM UNIVERSITY ETHICS COMMITTEE FOR
RESEARCH INVOLVING HUMAN SUBJECTS

Certificate of Approval
Approval number: 023 / 2019

Title : Outcomes of Diabetes Care Intervention led by Pharmacists in Lao PDR.

Principal Investigator : Ms. Phoutsathaphone Sibounheuang
Responsible Department : Faculty of Pharmacy

Research site : Lao PDR
Review Method : Expedited review

Date of Manufacture : 26 June 2020 expire : 25 June 2021
Time of Renewal 1 Expiry Date : 25 June 2021

This research application has been reviewed and approved by the Ethics Committee
for Research Involving Human Subjects, Mahasarakham University, Thailand. Approval is
dependent on local ethical approval having been received. Any subsequent changes to the

consent form must be re-submitted to the Committee.

(Asst. Prof. Ratree Sawangjit)

Chairman

Approval is granted subject to the following conditions: (sec back of this Certificate)
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Appendix 3.4 Ethical approval for questionnaire development from National

Ethics Committee Lao PDR

Lao People’s Democratic Republic
Peace Independence Democracy Unity Prosperity

Ministry of Health

National Ethics Committee o3 4

for Health Research (NECHR) No /NECHR
Vientiane Capital 22. /.8 /.)2

Approval Notice

Ms Phoutsathaphone Sibounheuang

Email: noysbh@gmail.com
Tel: +85620550083420

RE: Ethical Approval for Health Research

Title: “Development tool of patient satisfaction and quality of life to diabetes management”
(submission ID:2018.82.Vie).

Dear Ms Ph thaph Sibounheuang,

The National Ethics Committee for Health Research of the Lao People’s Democratic Republic have
reviewed and approved your research.

Please note the following information about your approved research protocol:

Approval period: August 2018 — August 2019

Approved Subject Enrollment: 150

Study site: Vientiane Capital

Sponsor: Mahasarakham University. Budget: 10,360,000 LAK

Implementing Panel/Project Investigator: Ms. Phoutsathaphone Sibounheuang

Please note that the Ethics Committee reserves the right to ask for further questions, seek additional or
monitor the conduct of your research and consent process.

Principle Investigator is required to notify the Secretary of the National Ethic Committee for
Health Research:
® Any significant change to the project and the reason for that change, including an indication
of ethical implications (if any);
e Serious adverse effects on participants and the action taken to address those effects;
¢ Any other unforeseen events or unexpected developments that merit notification;
¢ The inability of the Principal Investigator to continue in that role, or any other change in
research personnel involved in the project;
¢ Any expiry of the insurance coverage provided with respect to sponsored clinical trials and
proof of re-insurance;
* A delay of more than 12 months in the commencement of the project; and,
¢ Termination or closure of the project.
Additionally, the Principal Investigator is required to submit a progress report on the anniversary
of approval and on completion of the project.

President of National Ethics Committee for Health Research

Proi.Dr. Douangdao SOUKALOUN
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Appendix 3.5 Ethical approval for clinical trial from National Ethics Committee

Lao PDR

Lao People’s Democratic Republic
Peace Independence Democracy Unity Prosperity

= (000 =
Ministry of Health
National Ethics Committee
for Health Research (NECHR) No 1% /NECHR
Vientiane Capital 414, / 0.2 /2049
Approval Notice

Ms. Ph haphone Sibounh
Email: noysbh@gmail.com
Tel: +85620 55008342

RE: Ethical Approval for Health Research

Title: “Outcomes of Diabetes Care Intervention led by Pharmacists in Lao PDR” (Submission ID:
2019.4.Vie)

Dear Ms. Ph haphone Sibounh

Ly &

The National Ethics Committee for Health Research of the Lao People’s Democratic Republic have
reviewed and approved your research.

Please note the following information about your approved research protocol:

Approval period: February 2019 — February 2020

Approved Subject Enrollment: 158 ( 79 for each group )

Study Site: Vientiane Capital

Sponsor: Mahasarakham University Budget: 24 152 400 Kip (LAK)
Implementing Panel/Project Investigator: Ms. Phoutsathaphone Sibounheuang

Please note that the Ethics Committee reserves the right to ask for further questions, seek additional or
monitor the conduct of your research and consent process.

Principle Investigator is required to notify the Secretary of the National Ethic C ittee for
Health Research:
* Any significant change to the project and the reason for that change, including an indication
of ethical implications (if any);
o Serious adverse effects on participants and the action taken to address those effects;
e Any other unforeseen events or unexpected developments that merit notification;
e The inability of the Principal Investigator to continue in that role, or any other change in
research personnel involved in the project;
e Any expiry of the insurance coverage provided with respect to sponsored clinical trials and
proof of re-insurance;
e A delay of more than 12 months in the commencement of the project; and,
e Termination or closure of the project.
Additionally, the Principal Investi is required to submit a progress report on the anniversary

of approval and on completion of the project.

President of National Ethics Committee for Health Research

Prof.Dr. Douangdao SOUKALOL”
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Appendix 3.6 Ethical approval for clinical trial from National Ethics Committee
Lao PDR (Extended review)

Lao People’s Democratic Republic
Peace Independence Democracy Unity Prosperity
000

Ministry of Health

National Ethics Committee

for Health Research (NECHR) No 0% /NECHR
Vientiane Capital 06 /02 /200

Approval Notice

Ms. Ph haphone Sibounh
Email: noysbh@gmail.com
Tel: +85620 55008342

RE: Ethical Approval for Health Research

Title: “Outcomes of Diabetes Care Intervention led by Pharmacists in Lao PDR” (Request for Extension
Submission ID: 2019.4.Vie)

Dear Ms. Ph haphone Sibounh

The National Ethics Committee for Health Research of the Lao People’s Democratic Republic have
reviewed and approved your research.

Please note the following information about your approved research protocol:

Approval period: January 2020 — January 2021

Approved Subject Enrollment: 158 ( 79 for each group )

Study Site: Vientiane Capital

Sponsor: Mahasarakham University Budget: 24 152 400 Kip (LAK)

% Qh o

Implementing Panel/Project Investi : Ms. Pt phone Sibc

&

Please note that the Ethics Committee reserves the right to ask for further questions, seek additional or
monitor the conduct of your research and consent process.

Principle Investigator is required to notify the Secretary of the National Ethic Committee for
Health Research:
* Any significant change to the project and the reason for that ch
of ethical implications (if any);
o Serious adverse effects on participants and the action taken to address those effects;
* Any other unforeseen events or unexpected developments that merit notification;
* The inability of the Principal Investigator to inue in that role, or any other change in
research personnel involved in the project;
o Any expiry of the insurance coverage provided with respect to sponsored clinical trials and

T di a3

an i

proof of re-insurance;
® A delay of more than 12 hs in the ement of the project; and,
e Termination or closure of the project.
Additionally, the Principal Investig is required to submit a progress report on the anniversary

of approval and on completion of the project.

President of National Ethics Committee for Health Research
-

&

Prof.Dr. Douilgao SOUKALOU
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APPENDIX 4 Accepted manuscript for publication on Title:
Patients’ and healthcare providers’ perspectives on diabetes

management: A systematic review of qualitative studies
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Patients' and healthcare providers’ perspectives on diabetes management:
A systematic review of qualitative studies
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ARTICLE INFO ABSTRACT

Keywords:
Patients' perspectives
Providers' perspectives

Background: Despite the avallablllty of evidence-based guidance to deliver effective diabetes care, many patients
do not achieve goals as This ic review was to synthesize useful insight perspectives
by patients and providers to identify factors related to diabetes management using Chronic Care Model.
Diabetes management Objective: This systematic review aimed to synthesize perspectives by patients and providers in order to identify
g}“:tl':;r: — factors related to diabetes management.

hods: Datat were hed including CINAHL, PubMed, Science Direct, and Web of Science from
January 2001 to September 2017. Combination of search terms were used like ‘qualitative,” ‘diabetes man-
agement,” ‘patients’ perspective,” and ‘provider’s perspective.’ All qualitative studies used were in English with
available full text. Chronic Care Model framework was used to analyze the content and to organize the findings.
Results: Of 108 articles used, only 23 of this met the inclusion criteria. Nine factors were identified mcludmg
community linkage, health service system for diabetic patients, of care, self-
support, referral system, patient-provider interaction, increasing competency of healthcare providers and family
support. C linkage was led to be an important factor to encourage diabetic patients to look after
their disease while health service system showed the limit of accessibility due to location, medical service
availability, finance, information, and time. Continuity of care has shown lack of coordination in referral system
within a health care team and self- was dependent on the k , beliefs, attitude, and behavior
of the patient. More so, providers’ support through an effective plan and/or strategy has also indicated to help
patients get their target goal. Poor interaction between patients and health providers was found to be largely
attributed to language barrier and lack of ¢ ication skill. Imp g comp y for the health providers
can be achieved through continuing professional education. Both perspectives supported a family involvement
and community resources for diabetes patients.
Conclusion: Factors related to diabetes management from nine themes showed various gaps in both perspectives.

Further research on new models for diab is

Introduction

Diabetes is an important public health problem—one of four
priority non-communicable diseases (NCDs) targeted for action by
world leaders. Globally, 451 million adults aged 18-99 were living with
diabetes in 2017 and this is expected to be 693 million in 2045.
Prevalence was estimated to be 8.4% in 2017 and is predicted to rise to

patients still fail to achieve treatment targets, poorly adhere to the
treatment, and thus remain at risk for complications. Due to greater
diabetes prevalence and the focus of improving health services for
diabetes shifted from secondary to primary care, the improvements of
such quality of cares were found in previous studies in the UK,”
Norway,” and Australia.”

A systematic review of 19 qualitative studies revealed some barriers

diah

9.9% in 2045." Despite the well-known long-term benefits of adeq
glycemic control on reducing complications and death, many diabetic

* Corresponding author.
E-mail add;
pattarin.k@msu.ac.th (P. Kittiboonyakun).

phouts
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in covering four themes: healthcare worker in-
teractions, engaging in physical activity, adjusting for proper diets, and
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adhering to the regimen of diabetic medications. These barriers were;
for instance: poor interactions between healthcare providers and pa-
tients, poor adherence to physical activity, misconceptions of healthy
diets, and inadequate knowledge and understanding of the roles of
medications.” Furthermore, Khan et al. (2011) had conducted a pre-
valence study of poor glycemic control in 1261 diabetes patients and
found that 143 had poor control (HbAlc = 10%). The reasons for poor
glycemic control included poor adherence to lifestyle changes (26.5%),
side effects of medications (16.4%), infrequent attendance at the clinic
(16.4%), poor adherence to taking medications (14.0%), lack of
knowledge of diabetes (14.0%), insulin refusal (11.7%), lack of titration
of tablets (7.8%) or insulin (12.5%), and social issues (10.9%).° Despite
the existence of many well-defined targets and practice guidelines for
the management of hyperglycemia, hypertension, and dyslipidemia in
patients with T2DM, clinical inertia exists due to periodic revisions of
guidelines causing confusion among healthcare providers.”

The Chronic Care Model (CCM) was developed in response to health
system failures to meet the needs of people with chronic illnesses. It
aims to provide a comprehensive framework for the organization of
health services in order to improve outcomes for people with chronic
conditions.” The strategies are centered on patients' needs,” focusing on
individual patients to address specific societal, cultural, and religious
factors.'” Strickland et al. (2010) revealed that CCM implementation
for all six dimensions in primary care practice was associated with
better diat and tr and a higher rate of behavior
counseling with increased rates of positive conduct resulting from the
counseling.'’ One systematic review'” and other studies showed CCM-
based intervention improved clinical outcomes of diabetes care™13-15
such as improved HbAlc,”'* and cardiovascular risk profiles,'” and
increased K ledge and p ‘ment scores.” However, another
systematic review'® and meta-analysis study'’ did not show improved
clinical outcomes, and there was little effect on diabetic patient out-
comes and process of care. These circt ces could be explained by
not all key elements of the CCM applying to the interventions.'®'”
These studies'®'” suggested that six important elements of the CCM
were essential to be incorporated into the developed interventions in
order to ultimately improve quality of diabetes care and patients’ health
outcomes.

In order to gain in-depth understanding about patients and heath
care providers' contexts of diabetes management, previous systematic
reviews of qualitative studies showed some important results; for ex-
ample, patients' and health care providers' perceptions of self-man-
agement support interaction,'® barriers to effective management'” and
ing unique adh context of diabetic patients' medica-
tion-taking behaviors.”” The qualitative reviews of special situations of
ethnic minorities such as South Asian,” East Asian Immigrants,”’ Ethnic
Minorities were also studied.”” However, the reviews that gave insights
into both healthcare providers' and patients’ perspectives on diabetes
management and outcomes by using the framework of the CCM were
scarce. Therefore, this study aimed to explore the perspectives of both
health care providers and diabetic patients utilizing the CCM as an
analytical framework in order to gain more in-depth information re-
garding their contexts as well as to identify factors that can help to
improve the provision of diabetes care services.

under

Methods
Search strategies

Four electronic databases were searched: PubMed (Medline),
Science Direct, Web of Science, and CINAHL. The search was restricted
to peer-reviewed studies published in English between January 2001
and September 2017. A manual search was also performed in which all
the references cited in previous reviews were screened for studies that
met the inclusion criteria. All identified titles and abstracts were in-
dependently screened and selected by two authors. Any discrepancies
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were discussed and resolved by consensus. A combination of search
terms was used for this review to identify articles and original quali-
tative studies related to patients' and providers' perspectives and dia-
betes management. Keywords and strategies were ‘Type 2 Diabetes
Management’ used with a Boolean ‘AND’ to conjugate with the fol-
lowing words ‘Patient needs,” ‘Patient perceptions,” ‘Patient opinions,’
‘Patient perspectives,” ‘Provider needs,’ ‘Provider perceptions,’
‘Provider opinions,” and ‘Provider perspectives’. Full search strategies
have been shown in Appendix 1-search terms strategy for perspectives
from providers and patients about diabetes management.

Eligibility

The authors began by examining studies that were (1) qualitative
studies involving T2DM patients and, (2) studies which aimed to
evaluate patients’ and providers’ perspectives on diabetes management.
All studies were available in full-text format with the quotations shown
in the result part of included articles. The Critical Appraisal Skills
Program (CASP) for qualitative research (Oxford, 2006)** was used and
assigned a value point (as shown in Table 1) to each article. The first
two screening questions of CASP were cc d by two indep
researchers with two points to be gained. Other criteria were assigned a
value of one point each. Articles included for the study were required to
have at least five points, as assessed by two independent researchers.

The authors excluded studies which were characterized one or more
of the following: (1) trialed an intervention in the study (e.g. tech-
nology, program, training, education), (2) studied special groups of
patients such as immigrants or disabled patients, or examined special
events such as Ramadan or travels, or (3) described other perspectives
such as that of family members, or people who were only at risk for
T2DM.

Critical appraisal of studies

The checklist for assessing methodological quality of a qualitative
research study followed CASP 2006 (Table 1).2“ For an article to meet
the inclusion it must earn all five points from the first five questions of
CASP as described above (see Table 1). An abbreviated version of the
first five questions are (1) clear objectives, (2) appropriate metho-
dology, (3) an explanation of how the qualitative research methods
were used, (4) a clear explanation of the participant's recruitment
process, and (5) a clear explanation of the data collection process.
Values for the critical assessments of included articles are shown in
Table 2.

Data extraction

A data extraction form was developed as a modification of the form
used by Zaza et al. (2000).>* Microsoft Excel was used to sort retrieved
articles by author, publication year, aim, study design, sampling and
participants, method of analysis, and findings.

Data analysis

According to the various styles of qualitative reports, we examined
every article at least 5 times. Thematic analysis was used in this study.
Major themes and sub-themes from articles were extracted and quota-
tions supporting each major theme and sub-theme were identified and
then put in a matrix using Microsoft Excel version 2013. This was done
to synthesize and reorganize the major themes and sub-themes in
compliance with the CCM framework model. When identified themes
were not consistent with the CCM, they were re-categorized as addi-
tional major themes and sub-themes as necessary. After that, we ar-
ranged the identified quotations corresponding to the related themes.
These additional major themes and sub-themes were analyzed and ca-
tegorized in the table. This process was reviewed and checked by three
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Table 1
CASP checklist for assessing the quality of the qualitative studies.
Screening Questions Criteria Score
1. Was there a clear statement of the aims of the research? 1.The study must have clear research aims/objectives with a good relevant 1
Consider: introduction focusing on the following points:
® What was the goal of the research? Perspectives of either health care professionals or patients or both on diabetes
® Why it was thought important? management
® Its relevance
2. Is a qualitative methodology appropriate? 2.1 The study must show appropriate qualitative methods chosen (interviews, |
Consider: observation, or document reviews) to address research objectives.
® If the research seeks to interpret or illuminate the actions and/or subjective 2.2 The study must have proper inclusion and exclusion criteria for selecting
experiences of research participants participants (including health care professionals or diabetic patients or both) to
® Is qualitative research the right methodology for the research goal?  address research objectives.
2.1 and 2.2 are to be met to gain a full score of 1 point.
The study must achieve a score of 2 on the first two screening questions before moving onto detailed questions.
Detailed Questions Criteria Score
3. Was the research design appropriate to address the aims of the research? 3. The study must have an explanation of how the qualitative research methods 1
Consider: were used.
® if the researcher has justified the research design (e.g. have they discussed how
they decided which methods to use?)
4. Was the recruitment strategy appropriate to the aims of the research? 4. The study must show a clear of the process— 1
Consider: how they were selected, how they provided information addressing research
® If the researcher has explained how the participants were selected questions and/or objectives.
® If they explained why the participants they selected were the most appropriate
to provide access to the type of knowledge sought by the study
® [f there are any discussions around recruitment (e.g. why some people chose
not to take part)
5. Was the data collected in a way that addressed the research issue? 5. The study must show a clear explanation of the data collection process 1
Consider: including:
@ If the setting for data collection was justified 5.1 research setting
® If it is clear how data were collected (e.g. focus group, semi-structured 5.2 how data were collected
interview etc.) 5.3 clear justification for the qualitative research methods chosen
® If the researcher has justified the methods chosen 5.4 form of data used
® If the researcher has made the methods explicit (e.g. 5.1 and 5.4 are to be met to gain a full score of 1 point.
® for interview method, is there an i of how i were
or did they use a topic guide)?
® If methods were modified during the study. If so, has the researcher explained
how and why?
® If the form of data is clear (e.g. tape recordings, video material, notes etc)
® If the researcher has discussed saturation of data
6. Has the i ip between and icil been 6. The study explained between and A
considered? @ Researchers critically examined their own role and looked for potential bias
Consider whether it is clear: and influence during the formulation of research questions and collection of
® If the researcher critically examined their own role, potential bias and data.
influence during (a) Formulation of the research questions
(b) Data collection, including sample recruitment and choice of location
® How the researcher responded to events during the study and whether they
considered the implications of any changes in the research design
7. Has ethical issues been taken into consideration? 7. The study must show ethical approval from the ethics committee and details of 1
Consider: informed consent, confidentiality of data and how they handled any other ethical
® If there are sufficient details of how the research was explained to participants issues during and after study.
for the reader to assess whether ethical standards were maintained
® If the researcher has discussed issues raised by the study (e.g.issues around
informed consent or confidentiality or how they have handled the effects of the
study on the participants during and after the study)
® If approval has been sought from the ethics committee
8. Was the data analysis sufficiently rigorous? 8. The study must have clear explanations about: 1
Consider: 8.1 in-depth process of itati lysis-what type of analysis
® If there is an in-depth description of the analysis process. methods used (e.g. content analysis, thematic analysis, or framework analysis)
® If thematic analysis is used. If 5o, is it clear how the categories/themes were how themes were identified, validated and categorized.
derived from the data? 8.2 Whether the researcher critically examined their own role, and looked for
® Whether the researcher explains how the data presented or were selected from  potential bias and influence during analysis and selection of data for presentation.
the original sample to demonstrate the analysis process. 8.1 and 8.2 are to be met to gain a full score of 1 point.
® If sufficient data are presented to support the findings.
® To what extent contradictory data are taken into account
® Whether the researcher critically examined their own role, potential bias and
influence during analysis and selection of data for presentation
9. Is there a clear statement of findings? 9. The study must have the following attributes: clearly explain the findings on the 1

Consider:

® If the findings are explicit.

® If there is adequate discussion of the evidence both for and against the
researchers arguments

@ If the researcher has discussed the credibility of their findings (e.g.
triangulation, respondent validation, more than one analyst)

® If the findings are discussed in relation to the original research question?

following points:

9.1 A clear explanation consistent with or against research objectives

9.2 Validation of thematic and other i validity (e.g.
triangulation)

9.1 and 9.2 are to be met to gain a full score of 1 point.

(continued on next page)
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10. How valuable is the research?

Consider:

® If the researcher discusses the contribution the study makes to existing
Kknowledge or understanding e.g. do they consider the findings in relation to
current practice or policy? or relevant research-based literature?

® If they identify new arcas where research is necessary

@ If the researchers have discussed whether or how the findings can be

to other ons or consi other ways the research may be

used
Total

10. The study must show value on any of the following points: 1
@ Contributions to existing knowledge related to practice, policy, or research-

based literature

@ New findings in the area related to the study
@ Findings to be transferred to other populations
@ Suggestions given for further research

researchers and when disagreements arose, the themes were di:

themes: institutions and social support needs.®>%%7%7%5%

and the final thematic framework in Table 3 was agreed upon by con-
sensus. These processes were conducted by three researchers from
September 2017 to April 2018.

Results

Fig. 1 shows the eligible articles included in the study. There were
2444 included in the identification process. After removal of duplicates
(n = 463), an initial yield of 1981 titles and abstracts were screened.
There were 108 eligible titles and abstracts, but only 61 had accessible
full-texts. By assessing the quality of the evidence following the criteria
in Table 1, there were 23 articles included for content analysis as shown
in Table 2. Thirty-eight articles were excluded for the following rea-
sons: 27 articles were intervention studies related to technology and
program trials,”25-50 four articles were studies among special groups
such as disabled patients or travelling people,”’ " three articles were
based on perspectives from family members,”>” and four articles were
excluded as they were deemed unqualified by CASP.”*®' The full ex-
planation for the reasons for excluding the 38 articles is shown in
Appendix 2. The different perspectives of the 23 included articles were
also noted: three articles studied both the perspectives of health care
providers and diabetic patients,”” ®* five articles studied only the per-
spective of health care providers,”” ®” and 15 articles studied only the
perspectives of diabetic patients.”” %' The studies were performed in 14
countries: USA,*®"»01.718183  America  Samoa,”® Canada,”%*7?
Taiwan,”* Japan,”’ Malaysia,” Oman,’®* Iran,”* Australia,”” Ger-
many,”” Netherland,"*® Finland,”* UK’® and Bangladesh,” as shown
in Table 2.

Using the CCM framework and original themes identified from the
23 included articles, nine themes concerning the perspectives of

ized: (1) :

The overall perspectives revealed the desires of healthcare providers to
establish sport clubs and/or activities in the community to support
healthy lifestyles for T2DM patients.’>*® Diabetic patients revealed the
need for social support such as meeting with friends to go to a concert
or the theater,”*** and talking to others who have the same condition
to provide support for their disease.””

HP: “I will try to establish a sport group particular for multi-morbid
patients not just for diabetes or coronary patients, manage a sports
group which I established five years ago. It is a huge success."*” P:
“Different activities and culture events, such as going to music
concerts, open-air theatres and just walking in the forest help me to
carry on."**

Resources and policies are related to information and available re-
sources. This sub-theme was a theme of four articles.®»**’**" These
articles revealed that there were no community based resources®®’,
facilities or health education for people with T2DM."“* They also re-
vealed that Attention to primary and secondary care, politics, and sci-
entific research on diabetes care has been improved.”®

P: “I didn't notice that resources were asked about or paid attention to in

any way."*

HP: “Diabetes is receiving a lot of attention in primary and secondary

care and also from politics, which has led to an improvement of the
68

care

Health service systems for diabetic patient (HSS)

There were three sub-themes related to HSS, (1) medical services,
(2) health insurance systems and (3) human workforce. Eleven articles

healthcare providers and patients were h

linkage (CL) revealed differences in perspectives on resources and po-
licies, (2) health service systems (HSS) for diabetic patients revealed
similarities in perspectives on barriers for medical services, (3) con-
tinuity of care (CC) revealed similarities in perspectives on the need for
continuity of care, (4) self-management (SM) revealed the similarities
in perspectives on barriers in self-care due to the patients' individual
situations, (5) providers’ support (PS) revealed similar perspectives, (6)
referral system (RS) revealed similarities in the perspectives on barriers
in transitions from one provider to another, (7) patient-provider in-
teraction (PPI) revealed differences in the perspectives on commu-
nication, (8) increased competency of healthcare providers (ICP) re-
vealed no conflict because only the perspective of healthcare providers
was considered, and (9) family involvement (FI) revealed similarities in
perspectives on facilitating factors and barriers from family members of
patients with diabetes. The conclusion of the results is shown in Table 3
and Fig. 2.

Community linkage (CL)
There were two sub-themes related to CL, (1) community and social

involvement and (2) resources and policies. From five articles it was
determined that and social i contains two sub-

dd d the theme of medical services related to the access and
availability of services."*66-707%7%7%%%52 Medical services are re-
lated to the access and availability of the services. This theme was
found in eleven articles. The theme revealed limited accessibility due to
no physician availability (such as in Oman),**’>% no interest by
pharmacis\s,x" and great distances from services.”” However, some
countries showed good access to services (e.g. Netherlands).”*®” Al-
ternative services were offered including online and/or SMS service for
treatment results,” separate services for males and females,” a special
area for talking with each other about their experiences with diabetes,
and more health information literature in the waiting areas (e.g.
leaflet).”” However, the information may have been too complicated for
the patients to understand.”**””" There was also a lack of information
on the side effects on diabetes medications.””

P: “The only problem is that I can't see my physician right away if I need
it, if I badly need it.””*

HP:” I have four patients who completely refused to go for eye check-up
because they find it too far away from their living places. They prefer to
be referred to the nearest hospital due to transport costs.””

HP: “Dieticians and health educators are not here every time, our nurses
are not well trained, not qualified and do not know the process of care
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Fig. 1. PRISMA Flow chart for the eligible articles.

for diabetic patients.”™®

Ten articles examined health insurance
system.***67-697173-75" They addressed payment systems and the
financial burden on patients. One subtheme revealed no coverage in
basic care (such as in Netherlands).®® In Iran, some drugs were not
covered by insurance, so patients needed to pay the high cost of care.””
There was no available insurance for migrants in Australia.”” Some
countries such as Malaysia provided free diabetes medication.”” The
Netherlands, the providers complained about a lack of transparency in
health insurance costs.”® Latino patients in the USA as well as patients
in Bangladesh, Canada, Australia, Iran, and Germany faced the barrier
of insufficient money to get diabetes care (financial
burden).®*>¢%717%52 The providers sometimes used their own money
to help patients.””

HP: “A lot of basic care is not covered by indicators. The most important

disadvantage is that they may be misused for financial settlements. That's

a bad development as regards transparency.”"

P: “So because I've not had Medicare so really it is not possible for us to
go and check every week, every month because we have not applied for
permanent residency."”

HP: " ... A real problem is the financial factor for the patients and
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realizing that when we ask them to record the sugar level and» every strip
costs a dollar ... that's one thing the system should change."

Seven articles revealed the theme of the human workforce related to
time constraints on providers.63-67'°"%? Providers had limited time to
treat patients.63-67'" Some patients said that the appointment to see
the provider can take a long time.?” According to physicians, there was
also a high workload among providers because of the large number of
patients.”®

HP: “The major factor is the stress I get when the other patients started

shouting outside, knocking the door and asking when they will see the

doctor which forced me to finish quickly with the consultation."”®

P: imes I need to take appoi within a month, but the nearest

appointment is available only after 3 months.™"

Continuity of care (CC)

There were three sub-themes related to CC, (1) team cooperation,
(2) case management and (3) tools for medication management. Five
articles addressed team cooperation.®>°*%7%52 providers would like to
see more cooperation among them such as clear structure of transi-
tion.****7® patients would like their information available for all



P. Sibounheuang, et al.

Research in Social and Administrative Pharmacy 16 (2020) 854-874

Community e = ———— e . R
SET X /' **Patients-
Healit syt << xy  Drovidens
2 ~ Interaction
,~~" Self-management
support Y
/ slivery a8
[)dl\\uA . Additional Increased
j - system | Major Competency
Major Themes design 1 Tnemes .
A X link to CCM ]
Clinical _
o § amily
: information Decision lnvolvem)cm
N system Support ,’
Fig. 2. Perspectives of patients and healthcare p: on diabetes
* Similarities among perspectives of patients and pi on diabetes
** Differences among perspectives of patients and health p on diabetes
*** There was no overlap of perspectives between patients and healthcare pi on diabetes
providers.®” However, The Netherlands, the collaboration among pri- under ding about diab and its lications, (2) medication

mary and secondary care was well-organized.*”

P: “The one in charge of your health care in the system is your GP. So,
even though you go to a specialist ... he has to refer to your GP. So all the
information must be fed to the GP."*

HP: "[It] would be a wonderful expectation; to be able to say I need the
full service or I only need part of the service.””

HP: “In this region, the collaboration between primary and secondary
care is pretty well-organized. We work in a multidisciplinary team on the
same floor, so we can easily ask each other things."""

Five articles addressed case management,®*°*""7%%2 which was

related to the providers’ ability to care for a limited number of patients.
Providers needed a small number of patients to provide specific and
effective care such as managing depressive patients.””**”"7*%> The
lower number of patients facilitated the effective care of providers by
building a strong connection between them.*®

HP: “It is very important to see a fewer number of patients, I think ten to
fifteen is reasonable. It is also important to maintain continuity of care as
much as possible.”®

P: “This sort of service (monitoring service) would be of great value
especially on the newly diagnosed, it could be for some people, yes. I'm
not saying for me because I manage my own regimen quite easily, but for
some people I still think it could be almost a necessity.”*

One article addressed a tool for medication management: medica-
tion plans for patients.”* Both patients and providers valued tools for
medication management, including: medication plans, visual displays,
and comprehensible labeling of medicine packages.®*

P: “My diabetologist. He actually made me a plan how to fine tune my
insulin [...] told me if this leads to low blood sugar I need to ...”*

Self-management (SM)

There were four sub-themes related to SM, (1) Knowledge and
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adherence, (3) lifestyle modification, and (4) attitudes and beliefs.
There were 10 articles related to the understanding of diabetes, the
d ding of diab pli due to and experi-
ences/awareness of complications due to diabetes.68-71'73-757751:53
Some patients had knowledge of the pathophysiology of dia-
betes.”*”*”” Some gained knowledge from the experiences of their
friends and/or family.”*”*7*7” patients understood diabetes conditions
and worried about complications and co-morbidity.”*’” Patients were
able to identify the symptoms of complications. Patients had their own
experiences of diabetic complications (e.g. stroke, problems with eyes
or feet).”"”"*1:%% They also acquired knowledge from other patients
making them more knowledgeable about their disease.”” Patients be-
came more aware of complications from diabetes because they found
information in literature,”” or from the experiences of other family
members.””””** Such information motivated them to look after their
health.7.§,77,ﬂl,8:l

dinl

un

P: “About the cause, well, my father is a diabetic, and my obesity, since I
was small I was big and I did not exercise a lot. I know it will affect my
eyes, heart and also kidney problem."”*

P: “I don't see a problem, unless something comes up out of the ordinary.
I don't think about it a lot.”"

HP: “His father died at age 62 of horrible complications of diabetes and
this guy was 58. I could not convince him that this was not a death
sentence ... because he just figured that was it.""

Five articles addressed medication adherence.”””*””7%%% This in-
cluded understanding about taking medicine, good adherence to med-
icine regimes, and poor adherence to medicine regimes due to either
unintentional or intentional factors. Patients showed understanding
about the concept of diabetes medication being used for lowering their
blood sugar.”” Some patients expressed concerns about the effect of
medications on their kidneys.””** Patients stated that they often forget
to take and/or inject insulin. Some patients did not have time to take
medication because they were busy.”*”* Some patients refused to take
medication in public because they were worried about their image.””
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Some wanted to give a medicine-free day to their bodies by not taking
medication.”” Some adj d the dose by tk by skipping or
adding more doses of their diabetes medications.”* Some patients had
good adherence by taking their medication as instructed and following
their doctor's advice.””

P: “To control my sugar and because I have diabetes other effects in my
eyes, or kidney, so I take it every day and I control my food also."””

P: “Most of the time regularly I take, but not at exact time, because in the
morning I am very busy.”” P: “Yes, I take it regularly, but sometimes if I
eat a heavy meal or sweets. I take another big tablet (metformin) to
control the sugar level."*

P: “I don't want anyone to see the medication. I don't like taking it in
front of anyone. For me, the biggest problem is when I go to a business
dinner. Then, I find it really difficult to find the time to take my medi-
cation. In that situation, I don't take it. It's really important to me that no
one sees me taking my medication, so skipping it doesn't bother me.”””

Eleven articles which addressed lifestyle
modification, *»6%06.68.69.7L75,76.79.83,54 These included knowledge and
understanding of lifestyle modification and living with diabetes. Some
patients showed good understanding of the concept of lifestyle mod-
ification, but did not follow through due to personal context (habit,
familiarity, experience).”»°**%7%%% providers complained about pa-
tients not adhering to lifestyle modifications.”**>%*”° patients showed
good adherence to lifestyle modifications because of their positive
thinking.”” Patients had their own way of managing their disease (e.g.
relaxation).”® Most of the patients followed lifestyle modifications such
as weight and nutrition control because they understood well the
consequences of not managing their lifestyle.””**

P: “I'm a relatively smart person, it does not make sense for me to eat
incorrectly. It does not make sense for me not to exercise properly. I'm
making these bad choices.””

HP: “To modify patients' diet is a real problem, one patient was angry
and said he will eat what he wants and asked me what my grandfathers
used to eat long time, they used to depend on dates mainly and the Omani
Halwa and their health was perfect.”

P: “When I had my foot amputated, I thought there was nothing I could
do about it. However, I didn't think my life was over because I was able to
live a normal life with the aid of my prosthetic limb. My lifestyle hasn't
been limited.””®

Fourteen articles addressed attitudes and
beliefs.“%66-69717%7476:77.7981.8384 These included the varied atti-
tudes that patients have about diabetes, lifestyle, goal-setting, and
medication adherence. Some believed that diabetes is a chronic incur-
able disease.”””*”””? Some patients had a spiritual, religious, or cul-
tural belief that diabetes is meant to happen in their life.”**” Some
patients felt that diabetes is a common disease that they should not be
ashamed of.”” Some patients compared diabetes with other diseases like
cancer or arthritis, but thought it was milder.”**! Some patients ex-
pressed curiosity to know more about diabetes by searching for diabetes
information in libraries.”*

P: “Diabetes cannot be cured, I know that clearly. The drugs are only for
control; you just have to take them."””

P: “Diabetes compared with other disease for example cancer is good.
Because the cancer may make the breast a lift or chemotherapy. But
compared with conditions such as bone fractures heart disease is bad.”*

The attitudes towards lifestyle were also varied for diabetes pa-
tients.*0%09798%84 gome patients felt ashamed to be diagnosed with
diabetes.”” Some remained unaware of how to manage their diabetes.**
Some revealed that their family members did not think their diat
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Some needed to look after themselves.””** Some revealed that there is
social stigma against diabetic patients.””

P: “At a job interview, interviewers said that their company would find it
rather difficult to hire someone with diabetes. They said then and there
that diabetes was a disadvantage, and so that was that".”?

Attitudes towards goal-setting®»°%%7170.7%.81L53 revealed that most

patients followed lifestyle recommendations,”’ but blamed themselves
for being unable to reach their goals.®””"””? Providers also felt fru-
strated when they could not make their patients reach their treatment
g0al.”>%%% providers tried alternative options to help patients reach
their goals.”®

P: “For instance with the weight, that is something that has always made
me lose my hope ... Right now, instead of losing weight, and I have been
eating less, I am gaining ... I don't know if it is the medicine, but that sort
of has me a little depressed ... I just feel sad. Sometimes I don't even want
to take the medicine because I feel like it's not doing anything. ™*

HP: “Have you gotten to know the patient? Have you really addressed the
issues at hand? Have you had enough time, given the patient enough time
to work on this? Have you provided the resources? Have you clearly
identified what the challenges and issues are so that the patient can work
on it? Have you communicated specific enough goals that patients can
reach, can work towards?”*

Attitudes towards medication adherence®”’” revealed that provi-

ders think that patients need motivation, as some patients were not
comfortable with using insulin and other medicines.*”””

HP: “The difference between knowing and doing. It's easier for patients to
have something done to them, like take a pill, as opposed to doing
something for themselves. It takes a lot of self-motivation and en-
couragement and education"”

P: “1 usually do not take the drug, because I must control myself, not the
drug control myself.”"*

Providers’ support (PS)

There was one sub-theme related to PS: effective healthcare provi-
ders. 13 articles addressed this sub-theme.®***66-6971-747%%%%% The
effective healthcare providers theme is related to administration (ef-
fective treatment plans), services (helpful/satisfaction), and the im-
plementation of standard care. Several providers used effective tech-
niques to help patients manage their diabetes such as education,
treatment plans, individual care plans, and forming small groups for
educating patients.”***67-69""""*** Many articles revealed that pro-
viders support patients by using effective approaches to understand
their patients well.”””"*>** patients were very thankful for the provi-
ders who gave good recommendations.®*”* Good relationships among
the providers and patients led to better care.”””*”*** Some providers
did not like the new guidelines, and thought that the implementation of
a standard care framework for diabetes care is needed.”"’

P: “You actually have to discuss it with the doctor, because the impact on
each person is often different, and needs to be matched with your blood
sugar levels and related to one personally.”"

P: “Support from the nurse is the thing. I wish the nurses would have the
strength to empower us and the hurry would go away; today it's im-
portant to find a good nurse.”"

HP: “The new guidelines make me feel awful. I have enough trouble doing
what I'm doing and then trying to do menopausal counseling, osteo-
porosis ng, smoking i i . [for diabetes] it
makes me think I might scream.

6o

was important and cooked food that the patients could not eat.’®“”

867

The ling provided by nurses promoted the participation of
diab patients in planning their t and in improving their
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76

balance of care.”” The content of ¢ iate for

diabetes care.”

ling should be

Pprop!

P: “I know that I have to take the responsibility [for the care]; it's
harmful for me if I don't. This is what the nurse also said.”**

Referral system (RS)

There was one sub-theme related to RS: barrier in transition be-
tween levels of care. Seven articles addressed this sub-
theme.67-697%7%5%52 patients complained about being given unclear
information while in the discharge process.”””® Patients were not able
to see the same provider when they came back for follow-up
visits.67-69”7%50:52

P: “If I had been told at the beginning, when I checked in, that would
have helped, that I would eventually be discharged, and go back to my
own doctor.””*

P: " ... At the infirmary ... definitely the continuity of care just was not
there ... I didn't see the same doctor in 3 years. I saw a different doctor
every time ... I got different types of advice ... "*

HP: “We have no way of knowing who comes back and who doesn't come
back for care™”’

Patient-provider interaction (PPI)

There were two sub-themes related to PPI, (1) provider commu-
nication skill and language barriers, and (2) preferences in care. 12
articles addressed provider communication skill and language bar-
riers.”0%66-68707 1775805584 geveral patients complained that
providers had poor communication skills (e.g. fussing and lecturing
instead of talking).®*"*7%7175:80.8%5% | anguage differences also caused
communication barriers between patients and providers,®®%%7450

P: “He (physician) seems to spend a lot of time lecturing instead of saying
‘would it help you if I did this?’ or if he would make a suggestion that
didn't sound like he was treating me like a child.”"

P: “I'm very sad that my previous doctor was not, because current doctor
talking in Farsi and I did not know the language, I do not understand

something."”"

Five articles addressed preferences in care.”°*7%5%5% This included
patients preferring specialists or a familiar provider, and providers’
preferences. Several patients preferred to see the same doctor every
time they came back for a visit.”**" Providers mentioned that patients
preferred specialists more than primary care physicians.®>*%%*

HP: " ... Patients are sometimes stubborn, and they don't want to hear it
from us, they'd rather hear it from an endocrinologist than hear it from
us ... w5

P: “As continuity I like to see the same doctor every time if possible ...”"*

1th,

Increase competency of h iders (ICP)

e pi

There was one sub-theme related to ICP: continuing professional
education. There were nine articles related to this sub-
theme.63-66"°%°%7%7%52 proyiders such as nurses needed more con-
tinuing professional education in order to update their knowledge on
good T2DM care. Inadequate skill is the largest barrier to managing
diabetes care.63-66°%0%7%75.82

HP: “I need more training for treating these patients.”™”

HP: “One of the problems I can see is that I watch residents (medical
trainees) in the hospital and they are pretty good with insulin ..., but
once you get out into a community to get your patients started on insulin,
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then the GP is losing his knowledge very quickly ... you know if you are
not doing something every day you become rusty fairly quickly and then
you become insecure.”

HP: “A lot has changed in diabetes care over the past 10-15 years that
you can't keep up with. We need to make sure that family physicians
don't lose their expertise in diabetes care because of the substitution of
care by the practice and diabetes nurses."®

Family involvement (FI)

There were two sub-themes related to FI, (1) family as facilitators
and (2) family as barriers. There were seven articles related to family as
facilitators.”®”"7%7%7%5%8% pamily members play an important role in
supporting, motivating, and encouraging diabetic patients in terms of
lifestyle modification, nutrition, and medication.”""”>”*%%%% patjents
tend to follow recommendations in the presence of family support.”*”®

P: “My wife gives me comfort. She advised me to eat vegetables scheduled
to attend the program in any way I eat vegetables and salads.”"
P: “Without my family and my wife I probably wouldn't be alive™*
HP: “Often we invite the wives of patients with diabetes because they are
responsible for the diet.™"

There was one article related to family as barriers.”’ Sometimes,
family members were barriers to the healthy lifestyles of patients by
making the patients eat unhealthy food.”’

P: “My wife, she gives little importance to my illness. I feel she helps with
the needs of my disease very little. She cooks foods that I am not sup-
posed to eat, and if I do not eat them she said that she is not going to
prepare food for me again.""

P: “I don't want to eat fried food, but my children want fried food."

HP: “ ... when they think about food and they say ... it is my spouse
that cooks.” I tell them have your spouse help you ... go with you to see
the nutritionist ... I tell them to get the whole family involved”"

Proposed conceptual figure of patients’ and healthcare providers’
perspectives on diabetes management

There were nine themes identified in this review. Six themes (CL,
HSS, CC, SM, PS, RS) were linked to CCM while the other three themes
(PPI, ICP, FI) were added to the CCM framework. Five themes showed
similar perspectives between patients and healthcare providers: HSS,
CC, SM, RS and FI. These themes showed agreement from both provi-
ders' and patients' perspectives. For example, both showed the same
difficulties in using health services such as the limitation of medical
services and health insurance. Both of them wanted the same type of
continuity of care such as good cooperation among healthcare provi-
ders. Both agreed that experiences about diabetes shared by friends and
family helped the patients become more aware of diabetic complica-
tions. Both agreed that there were difficulties in the referral system with
patients not knowing when or where to follow up. Both valued the
family members who are supportive of patients with diabetes. However,
both also agreed that family members can be a barrier for managing
diabetes. Two themes showed differences among the perspectives of
patients and healthcare providers: CL and PPI. These themes revealed
disagreement in terms of community linkages such as the point of re-
source and policy. Healthcare providers and patients blame each other
for difficulties in communication. The last two themes (PS and ICP)
revealed neither similarities nor differences. Both addressed providers'
support but in different aspects and only healthcare providers gave
their perspectives on competency. The main result of this review is to
show that these nine themes are the key factors that can help improve
diabetes treatments as well as patients’ health outcomes. A figure
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showing the linkage of the nine themes between patients and health
care providers is shown Fig. 2.

Discussion

This review identified nine major themes from patients' and
healthcare providers' perspectives on diabetes management. Using the
CCM framework, three new emerging themes were identified (PPI, ICP,
and FS) in addition to the six CCM major themes (CL, HSS, CC, SM, PS,
RS). These key findings covered broad dimensions of diabetes man-
agement in terms of individual care, community involvement, and
healthcare systems. The review also showed differences and similarities
in perspectives among health care providers and patients, which can
help to improve diabetes care systems as well as patients’ outcomes.

This review used CASP as quality assessment criteria, in which de-
finitions of each criterion had been more robustly determined for
qualitative studies to be finally included in the reviews. In addition, this
review showed the variety of health care providers' and patients' per-
spectives from several continents (Europe, Asia, North America) re-
flecting various contexts of diabetes care systems. A few studies have
previously undertaken a systematic review of qualitative studies.™*'”
Those studies focused on a particular group (South Asians) and used
meta-ethnography,” interpretivist concepts'® and the theoretical do-
main framework'? for extracting themes. The results of those studies
focused on facilitators and barriers of diabetes management,” patients'
self-management'® and providers' perspectives on effective diabetes
management.'” Those studies did not cover the healthcare system but
only self-care practices. Furthermore, none of the studies used the CCM
framework for extracting the themes of qualitative studies. This study is
the first systematic review using CCM of both healthcare providers' and
patients’ perspectives on the services of diabetes management. It is the
first to use the original themes from included articles as an analytical
framework to gain insights for improving services and systems of dia-
betes care as well as outcomes for patients.

A previous study from Baptista et al. (2016) revealed that CCM does
not improve clinical outcomes of diabetes patients in isolate elements.
However, it seems to be more useful if the six elements of CCM are
combined with other interventions.'® Strickland et al. (2010) revealed
that diabetes patients who were seen in practices that have im-
plemented more CCM features were significantly more likely to receive
appropriate diabetes care such as behavior counseling.'’ This review
found three new emerging themes from CCM and these might reveal
more in terms of improving diabetes care—especially in psychological
contexts.

This review found both facilitators and barriers of diabetes man-
agement in each theme from the perspectives of diabetes patients and
healthcare providers. Examples of facilitators mostly came from de-
veloped countries, such as good organization in the theme CL
(Germany, The Netherland).®*°* Good collaboration in each care level
was found in HSS (The Netherland, Finland)®*“***, and good support
provided by nurses was found in PS (Finland)."* However, more con-
tinuing education for healthcare providers is needed in The Nether-
lands, Germany, and Canada®“>“* as well as a more transparent in-
surance system in The Netherlands®® In the theme of family support it
was shown that family members are facilitators in both developing and
developed countries including Iran”", Finland®', and Germany.®® Most
of the barriers came from developing countries such as Oman and
Bangladesh. In Asia there remains a lack of healthcare providers of
HSS"* along with poor accessibility to diabetes services of HSS.””

Research in Social and Administrative Pharmacy 16 (2020) 854-874

team cooperation in Canada,”” and difficulty in managing continuity of
care in Oman“® and Australia.”’Thus, the aforementioned message of
each theme from this review could be the basis for the initial setting of
diabetes care in countries without effective systems for diabetes care,
especially developing countries.

The results from previous qualitative reviews showed several bar-
riers for diabetes management. Rushforth et al. (2016) showed the
barriers only from the providers' perspective to achieve effective dia-
betes management in primary care, including limited time and re-
sources for clinicians, lack of confidence in knowledge of guidelines and
skills, initiating and facilitating patient behavior change, frustrations
over patient compliance, and anxieties about treatment intensifica-
tion.'® In this review barriers were found in the HSS theme such as
providers’ lack of time.63-67'°” Providers also required more Con-
tinuing Professional Education (CPE) in the ICP
theme.63-66°%%7%7%52 Handelsman et al. (2011) discussed clinical
inertia as a barrier to diabetes care due to multiple treatment guide-
lines, algorithms and goals recommended by different organizations
and societies.” This review has confirmed clinical inertia due to new
guidelines that frustrated healthcare providers®*“” in the theme of PS.
Sohal et al. (2015) reported barriers to diabetes management including
lack of understanding about diabetes management and facilitating
factors including trusting care providers, appropriate exercise and
dietary advice, and family involvement.”

This review mentions understanding about self-management in the
SM theme. Some patients had good understanding, but didn't follow
good management guidelines due to their personal context,**%6%71.5%
This review also supports family involvement for better diabetes
care,OH7H7H7H708%84 However, in the FI theme, this review also shows
that family can be a barrier.” It is important that both patients and
their family members know how to manage diabetes. Franklin et al.
(2017) studied patients' and healthcare professionals' perceptions of
interaction to better understand the context in which interactions shape
self-management and opportunities for collaborative goal-setting.'® In
the SM theme, this review also shows that collaborative goal setting is a
key to better diabetes care,®*%0%71,76.79,81,83

This review mentioned the difficulty of access to care in the HSS
theme.®®”*" Jones and Crowe (2017) studied factors impacting dia-
betes management among minorities including treatment accessibility
and acceptability, and cultural roles within families.”” Park et al.
(2015) revealed that East Asian immigrants showed struggles with
multi-contextual barriers, a lack of consensus on cultural strategies, and
language barriers.”’ These reviews were excluded from our research
because they focused on minorities whereas our research focused on
general perspectives which can be implemented in wide areas. How-
ever, there are similarities among the perspectives of Asian immigrants
and the patients in our study such as cultural beliefs and attitudes
which can be barriers to diabetes care®®” in the SM theme and lan-
guage barriers®®7%%" in the PPI theme.

McSharry et al. (2016) stated that medication-taking for Type 2
diab is a unique adh context, which requires the development
of condition-specific interventions. The present findings indicate pa-
tients understand the need for medications but adjust dosage and
timing in their daily lives.”” This review showed the theme of medi-
cation adherence which corresponded with McSharry's (2016) study in
terms of unique adherence contexts. Some studies in this review showed
medication adherence is dependent on patients' personal context’™”* in
the SM theme.

According to this review, there were several barriers in diabetes

There are still barriers for individual care, such as self- and
lifestyle behavior in both developing countries (Oman) and developed
countries (USA and Japan).””*’® Developing countries (Iran) and
developed countries (USA, Canada, and UK) have difficulty in com-
munication between patients and healthcare providers in the PPI
theme.**”%7*7% Continuity of care and referral systems may also be
barriers in both developed and developing countries, such as lack of

869

which require further improvement such as referral sys-
tems, continuity of care, and improved self-management by patients.
Those aspects were consistent with previous qualitative reviews as
mentioned above in terms of barriers. This review also found interesting
points in healthcare providers' competency which requires more at-
tention from healthcare systems to improve diabetes care. In addition to
the barriers, there were some supportive factors such as community
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linkage, family involvement, and providers’ support. This review found
several studies®™”"7%74708%8% which r that family bers of
diabetes patients were the most supportive persons for their care. This
suggests that the new diabetes management strategies should also focus
on family members and community support. Our suggestion for ap-
proaching families is to implement home care in order to create mutual
understanding of proper diabetes management.

Tod

Limitations

This study may not have used all related articles due to limited
ability to retrieve all resources, limiting accessibility to about 45.5%.
This study also excluded intervention studies such as program and
technology interventions. Publication bias is a factor in this study as
only published articles were selected. In an effort to eliminate selection
bias, two researchers worked independently to retrieve and choose
articles in accordance with the CASP criteria. This study might not be
applicable to specific groups of diabetes patients (e.g. travelling pa-
tients, patients with disabilities, and events such as Ramadan).

Conclusion

In conclusion, this review found nine themes from both diabetic
patients and health care providers to improve health outcomes. In-
depth information showed facilitating factors in some themes such as
community involvement, team cooperation, providers’ support and fa-
mily involvement. There were also numerous barriers in the themes
that involved perspectives of diabetes management. Hence, addressing
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these barriers may be deemed useful in improving diabetes care. This is
basic information for diabetes care development in order to achieve
better patient outcomes and better health care systems for continuous
quality improvement (CQI).

Practical implications

Effective diabetes management is a key to success in achieving
treatment goals for diabetic patients. Perspectives from both patients
and healthcare providers can be one indicator that reflects the quality
of diabetes management or services. This study can be used in estab-
lishing interdisciplinary teams. Community engagement and good ser-
vices must be developed for a better system design to achieve treatment
goals.
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Appendix 1. Search term strategy for perspectives from providers and patients to diabetes management

Databases Combination Search Terms

Number of first record after checking duplicated

Web of Science
.

15

Diabetes Management (AND) Patient needs

.
Diabetes

(AND) Patient p

Diabetes Management (AND) Patient opinions

Diabetes (AND) Patient

Diabetes Management (AND) Provider needs

.
Diabetes

(AND) Provider

Diabetes Management (AND) Provider opinions

Diabetes (AND)
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CINAHL

PubMed

Science Direct

.
Diabetes Management (AND) Patient needs.

.
Diabetes Management (AND) Patient perceptions
.
Diabetes Management (AND) Patient opinions

.
Diabetes Management (AND) Patient perspectives

.
Diabetes Management (AND) Provider needs

.
Diabetes Management (AND) Provider perceptions

.
Diabetes Management (AND) Provider opinions

.
Diabetes Management (AND) Providers perspectives

.
Diabetes Management (AND) Patient needs
.
Diabetes Management (AND) Patient perceptions
.
Diabetes Management (AND) Patient opinions
.
Diabetes Management (AND) Patient perspectives
.
Diabetes Management (AND) Provider needs

.
Diabetes Management (AND) Provider perceptions

.
Diabetes Management (AND) Provider opinions

.
Diabetes Management (AND) Providers perspectives
.
Diabetes Management (AND) Patient needs

.
Diabetes Management (AND) Patient perceptions

.
Diabetes Management (AND) Patient opinions

.
Diabetes Management (AND) Patient perspectives
.
Diabetes Management (AND) Provider needs
.

Diabetes Management (AND) Provider perceptions

.
Diabetes Management (AND) Provider opinions

.
Diabetes Management (AND) Providers perspectives
“Total
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56

567

1981
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Appendix 2. y of 38 luded studies
N.  Author, Year (Cited Author Comments CASP Score
Reference)
1 Ali Habiba,2010  Not meet inclusion criteria due to other perspectives. This study is a perspective of women at risk for T2DM 9
(55) not T2DM patients.
2 Barbara S, 2012 Not meet inclusion criteria due to special patients of Maltese immigrants 9
(53)
3 Cassimatis M, 2014 Not meet inclusion criteria due to being an intervention study in technology 8
(25)
4 Furler J, 2008 (28) Not meet inclusion criteria due to being an intervention study in coaching 9
5  Mathew R, 2012  Not meet inclusion criteria due to being an intervention study in education program 9
(29)
6 Moser A, 2008 (30) Not meet inclusion criteria due to being an intervention study in nurse-led and shared-care program 9
7  Odgers-Jewell K, Not meet inclusion criteria due to being an intervention study in group-based education program. 9
2017 (31)
8  Pooley Colin G, Not clear objective according to CASP criteria. Did not pass the screening
2008 (59)
9 Smith C, 2016 (32) Not meet inclusion criteria due to being an intervention study in group education program. 8
10 Sturt J, 2006 (33)  Not meet inclusion criteria due to being an intervention study in self-management education program. 9
11  Wermeling M, 2014 Not meet inclusion criteria due to being an intervention study in lifestyle counseling and weight Did not pass because it was not enough
(34) ‘management program. And this study did not pass CASP screening criteria. reason in introduction
12 Almansour HA, Not meet inclusion due to studying in a special event as Ramadan 8
2017 (54)
13 Andrews SM, 2017 Not meet inclusion criteria due to being an intervention study in telemedicine. 9
(26)
14  Berenguera A, 2016 Not meet inclusion criteria due to being an intervention study in a person-centered intervention. 9
(35)
15 Beverly EA, 2010  Not meet inclusion criteria due to being an intervention study in spousal support program 8
(36)
16  Burridge Letitia H, Not meet inclusion criteria due to being an intervention study in GP-led integrated diabetes care program 9
2015 (37)
17  Chapman A, 2016  Not meet inclusion criteria due to being an intervention study in psychological care program 9
(38)
18  Concha JB, 2016 Not pass CASP and cross-cultural skill intervention Did not pass CASP because it was irrele-
(39) vant introduction
19  Cotugno JD, 2015  Not passed CASP screening criteria due to no statement on gaps of study, no evidence for an objective. Did not pass CASP
(58)
20  Gillani SW, 2017 Not meet inclusion criteria due to special patients as ethnic groups with physical disability 8
(52)
21  Gucciardi E, 2013 Not meet inclusion criteria due to being an intervention study in self-monitoring of blood glucose program 9
(40) and special patients as black Caribbean and South Asian Canadians
22 HuJ,2013(57)  Not meet inclusion criteria due to special patients as Hispanic immigrants and include family members' 9
perspective which is not DM patients
23 Halperin 1J, 2018  Not meet inclusion criteria due to being an intervention study in diabetes care across the institute of 7
(41) medicine's six domains of quality program
24 Lawton J, 2009 Not meet inclusion criteria due to being an intervention study in practice-based diabetes care program 7
(42)
25 Malpass A, 2009 not meet inclusion criteria due to physical activity, dietary intervention program 9
(43)
26 Ogunrinu T, 2017  Not meet inclusion due to being an intervention study in health education program 9
(44)
27  Neesha R. Patel, Not meet inclusion criteria due to special patients and event as British south Asians on holiday 7
2016 (51)
28  Peel E, 2004 (45)  Not meet inclusion due to being an intervention study in blood glucose self-monitoring program 8
29  Peytremann- Not meet inclusion due to being an intervention study in Regional Diabetes Program 9
Bridevaux I,
2012 (9)
30 Ralston JD, 2004  Not passed CASP screening criteria and being an intervention study in diabetes support program Did not pass because it was not enough
(46) information of introduction
31  Richardson BS, Not meet inclusion due to being an intervention study in community health worker model program 9
2015 (47)
32  Ritholz MD, 2014  Not pass CASP screening criteria as it is unclear evidence for the objective Did not pass the screening
(60)
33 Samuel-Hodge CD, Not meet inclusion due to a perspective of family members not DM patients 9
2013 (56)
34  Sunaert P, 2011 Not meet inclusion due to being an intervention study in education program 8
(48)
35 Mathiesen AS, 2017 Not meet inclusion due to being an intervention study in digital 9
7)
36 Pilkington FB, 2011 Not meet CASP screening criteria, as it does not provide relevant introduction to the aim of the study. Did not pass the screening
(61)
37  Yamakawa M, 2008 Not meet inclusion due to being an intervention study in health education, competency and empowerment 9
(49) program
38 Fort MP, 2013 (50) Not pass CASP screening criteria and primary healthcare and community support model program Did not pass because it was complicated

introduction
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