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Background: Hypertension (HT) response a half of death from heart disease and stroke due to poorly-
controlled hypertension. Many strategies have been approached poorly-controlled HT. The integrated health
literacy and self-management model led care on poorly-controlled HT in urban area were few on reviewing. This
study aimed to determine effectiveness of integrated program for poorly-controlled HT in urban community,
Nakhorn Ratchasima, Thailand in experimental group comparing with usual care.
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CHAPTER |
INTRODUCTION

This study was designed to evaluate the effectiveness of integrated health
literacy and self-management model for hypertension control in urban community,
Nakhon Ratchasima, Thailand. Background and rationale, research objectives,
research questions, research hypothesis, conceptual framework, and operational

definitions were included in this chapter.

1.1 Background and Rationale

Globally, adults aged > 25 who had been diagnosed hypertension or
high/raised blood pressure (HT) was around 40% in 2008. The HT prevalence,
undiagnosed HT, untreated HT, and uncontrolled HT were higher in low and middle-
income countries than high income countries”. Nearly three fourth of worldwide
hypertensive population lived in developing countries and the HT prevalence was
higher in urban areas comparing with rural area in the same country ®. Consequently,
HT is the major risk of cardiovascular diseases (CVD) which resulted in coronary
heart disease (CHD), congestive heart failure (CHF), stroke, renal failure, and
peripheral arterial disease®. A total number of deaths from NCD were 38 million that
charged roughly 68% of occurred-worldwide death in the same year. CVD was
leading cause of NCD death in 2012. HT is account for approximately 9.4 million
global death every years®. HT response > 45% of death from heart disease and
51%of death from stroke™. The estimated numbers of death from ischemic heart
disease (IHD), stroke, and HT, and disability-adjusted life-years (DALYS) in 2012
were higher than in 2000. In 2008, HT prevalence of adult population in South-East
Asia (SEA) was 36.6 %®. Less than 50% of the subjects were aware that they had
hypertension. Among those who were aware, about half were on treatment. More than
half of those who were on treatment had their blood pressure levels controlled at least
140/90 mmHg®. The estimated number of death from NCD in SEA was 7.9 million
which 55% of total death was(”). Based on Thai Health Examination Survey (NHES),
HT prevalence in NHES | (1991-1992), NHES Il (1996-1997), NHES IIl (2003-



2004), NHES 1V (2008-2009, and NHES V (2012-2014) were 5.4%, 11.6%, 22.0%,
21.4%, and 24.7 respectively €19, In 2014 survey, 69.8% of those who had HT were
unaware of having HT. Of those HT patients who aware of having HT were able to
control their blood pressure only 36.6%12. Additionally, the hospitalization from
NCD in Thailand significantly increased®. The estimated number of deaths from
NCD in 2010 was nearly 400,000 (). Stroke and IHD specific death rates from 2002
to 2014 were double ¥ and HT accounted as the second order of cause of death in
200919,

Due to the risk of cardiovascular disease doubles with each incremental
increase in blood pressure of 20/10 mmHg®, poorly-controlled HT is the challenge
especially systolic hypertension which is the main etiology of uncontrolled
hypertension patients*®. Many strategies have been used to approach poorly-
controlled HT, which can be concluded into; 1. Self-monitoring, 2. Educational
interventions directed to the patient, 3. Educational interventions directed to the health
professional, 4. Health professional (nurse or pharmacist) led care, 5. Organizational
interventions that aimed to improve the delivery of care, 6. Appointment reminder
systems”). Team-based care interventions for hypertension presented the effect of
education on BP medication which decreased 8.75/3.60 mmHg. Moreover, the other
strategies had large effects on SBP reduction; 9.30 mm Hg for treatment
recommendation by pharmacist, 4.80 mm Hg for nursing intervention, 4.00 mm Hg
for using a treatment algorithm®®. In addition, multidisciplinary team approach to
improve hypertension control in an urban underserved practice involving physicians,
pharmacists, and registered nurses resulted in 51.6%-67.4% increased control rates,
decreased stage 2 hypertension percentage, and rising of overall adherence*®. Patient-
centered care was applied to approach underserved primary care hypertension patients
and it was observed that the large SBP reduction occurred among uncontrolled
hypertension patients®®. A multicomponent proactive nursing (MPN) program
significantly improved blood pressure of elderly patients of primary care units in
Thailand, SBP mean in experimental group decreased from baseline at 3 months -
18.7 mmHg and at 6 months -15.5 mmHg @Y. Peer-delivering self-management was
another strategy comparing educational seminar by professional to support
hypertension significantly, which reduced SBP -3.4 mmHg and -5.4 mmHg



respectively without significant difference between both group 2. Similarly, self-
titration intervention presented that self-management succeeded by training to
monitor BP and self-titrate medication®. Whereas educational interventions were
unlikely associated with large net reductions in blood pressure, either to health
professionals or patients, does not appear to be associated with large net blood
pressure reductions as well®?,

Health and Literacy is an important asset for a living. The low health literacy
person had worse health status and pass a way faster than it should be 427,
Furthermore, primary care clinicians and entire multidisciplinary team have a limited
time spending adequate explain diagnoses, treatment, and recommendation. There
were few tools and resources available to primary care. Assessment health literacy
tools were created such as Rapid Estimate of Adult Literacy in Medicine (REALM),
Short Test of Functional Health Literacy in Adults (S-TOFLA), and Newest Vital
Sign (NVS). Ask Me 3™, the teach back method, and motivational interviewing
shown some evidence to improve communication with low health literacy patients.
These and environmental change can improve patient quality and patient safety@®.
Institute of Medicine (IOM) also agreed that health literacy depend on relationship
between individual skills with health context, health system, health care system,
education, social, and culture in home, workplace and community‘? ). Wagner
proposed the chronic care model (CCM) which is a systematic approach to improving
health service delivery®. Although CCM has been wildly used, it was insufficient for
patient engagement and there was need for health care provider to approach all
patients with the assumption that they are at risk of not understanding information,
thus health literate care model (HLCM) was built by the 2010 Agency for Healthcare
Research and Quality (AHRQ) Health Literacy Universal Precautions Toolkit. It
represents comprehensively, synergistically, proactively, and a practical systems
framework to adapt to all patients’ health literacy challenges. Therefore HLCM could
reduce duplication and inefficiency and also improve patient’s understanding of and
engagement in health care®Y. Additionally, self-regulation behaviors leads self-
efficacy and enhancing to engage in self-management (SM) behaviors. Self-regulation
is based on the social learning theory (SLT)/social cognitive theory (SCT) including

goal-setting, self-monitoring and reflective thinking, decision-making, planning and



action, self-evaluation, and management of physical, emotional and cognitive
responses associated with health behavior change ©2. The integrated program between
comprehensive organization improvement and self-management on poorly-controlled
HT in urban area were few on reviewing. The comprehensive program was created
based on the integration of HL concept, CCM, SM concept. This study aims to
determine effectiveness of integrated health literacy and self-management model on
poorly-controlled HT in urban area (MY 4 CUP) of Nakhon Ratchasima Province,
Thailand.

1.2 Research Questions

Does the integrated health literacy and self-management model effectively
improve outcomes on poorly-controlled HT patients in urban area, Nakhon

Ratchasima, Thailand?

1.3 Research Objectives

General Objective

To evaluate the effectiveness of integrated health literacy and self-
management model on improvement of poorly-controlled HT comparing between
experiments and controls in urban area, Nakhon Ratchasima, Thailand.

Specific Objectives

1) To constructed the appropriated program for poorly-controlled
hypertension patients in urban community based on HLCM and SM theories.

2) To explore the baseline of demographic, process outcomes (lifestyle and
management knowledge and health literacy for chronic diseases), functional outcomes
(self-management behavior and adherence), and clinical outcomes (blood pressure,
body mass index, waist circumference, and biochemistry level) of experimental group
and control group among poorly-controlled hypertension patients in urban
community. To compare baseline data between experimental group and control group.

3) To compare change of process, functional, and clinical outcomes
within/between experiments and controls of poorly-controlled hypertension patients in

urban community.



1.4 Research Hypothesis

The poorly-controlled HT who receive integrated health literacy and self-
management model will have more improvement of clinical, functional, and process

outcomes than the poorly-controlled HT who do not receive integrated program.

1.5 Conceptual Framework

This study employed quasi-experiment research design to determine the
effectiveness of integrated health literacy and self-management model on
improvement of poorly-controlled HT in urban community under accountability of
MY 4 CUP in Muang district, Nakhon Ratchasima, Thailand. The conceptual

framework of this study is shown in Figure 1.
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1.6 Operational Definitions

1.6.1 Integrated health literacy and self-management model: refer to the
program which is constructed based on the integration of HL concept, CCM, SM
concept. Firstly, involved stakeholder defined needs of health system improvement in
experimental are based on HLCM. Then the program was constructed and revised by
all stakeholders in first phase in this study. This integrated program comprised
activities as following 1) established a collaborative team; 2) installed software; 3)
provided the HT CPG; 4) created a picture book; and 5) produced a two-day
workshop to increase HT self-management using a music video that encouraged self-
care. Which a two-day workshop was implemented in the early of the second phase.
After that, poorly-controlled HT did HBPM supporting by VHVs for 6-months. They
got two home visits by their family nurse at a 4-months for a first visit and a 6-months
for second visit.

1.6.2 Dependent variables: refer to clinical, functional and process
outcomes. The poorly-controlled HT patients got the integrated program, which the
two-day activities would increase level of lifestyle and management knowledge and
health literacy for chronic diseases. Therefore lifestyle and management knowledge
and health literacy for chronic diseases were named process outcome. They supposed
to have the better level of process outcomes then they would perform HBPM
supporting by VHVs for 6-months and they got two home visits from family nurses.
These should lead them to have the better of self-management behavior and
adherence. Thus both self-management behavior and adherence were functional
outcomes. If the poorly-controlled HT patients have higher level of functional
outcomes than previous, these might lead the better controlled SBP/DBP. Raised
blood pressure is an intermediate risk factors of chronic diseases (heart disease,
stroke, cancer, chronic respiratory diseases, and diabetes)®®). However, this study
mainly focused on SHBP/DHBP change which were defined as the main clinical
outcomes. Overall, this integrated program should firstly improve process outcomes.
Then the better level of process outcomes should enhance the better functional

outcomes. Eventually, the better clinical outcomes would be effected from functional



outcomes. The description of clinical outcomes, functional outcomes, and process
outcomes were as below.

1) Clinical outcomes: refer to SHBP/DHBP, BMI, WC, and biochemical
factors containing low density lipoprotein (LDL)/ high density lipoprotein (HDL)-
cholesterol (mg/dL), triglycerides (mg/dL), Albuminuria, and Glomerular filtration
rate (GFR)

2) Functional outcomes: refer to self-management behaviors and
adherence.

3) Process outcomes: refer to lifestyle and management knowledge and
health literacy for chronic diseases

4) Morning field blood pressure (MFBP): refers to the value of
pressure from heart contraction and relaxation in order to supply every body organs.
Taking blood pressure measurement, the individual needs to sit privately and quietly
on a chair in comfortable room. Three measurements were performed by VHVs for 7
days. The average of the second and third values of in each day of 7 days, 14 values
were calculated to be a representative of SHBP/DHBP at that time. The field morning
blood pressure change was followed in mmHg of individual until ending of the study.
Controlled HBP means HT patient who has average SHBP<135 mmHg, and average
DHBP<85mmHg measuring, which were used similar to home blood pressure
monitoring (HBPM) 435

5) Home blood pressure monitoring (HBPM): refers a self-
management tool which poorly-controlled HT patients measure the value of pressure
from heart contraction and relaxation in order to supply every body organs by
themselves in their home twice in the morning and twice in the evening every day for
6 months®*: 33 except the day of MFBP measurement. HBPM is taking blood
pressure measurement by the individual sit privately and quietly on a chair in
comfortable room.

6) Body mass index (BMI): refers to result the individual's weight and
height which family nurse measured by standard material. The researcher brought
those results to calculate each BMI of sample by the below formula.

_ mass (kg)
"~ (height(m))’



BMI was firstly categorized as 5 categories as following; Underweight (<18.5 kg/
m?), Normal (18.6-22.9 kg/ m?), Overweight/Pre-obese (23-29.9 kg/ m?), Obesity
stage | (30-34.9 kg/ m?), Obesity stage Il (>35 kg/ m?) based on the Steering
Committee of Regional Office for Western Pacific Region of WHO (WPRO 2000),
the International Association for the Study on Obesity and the International Obesity
Task Force (IOTF) proposed the appropriateness of the classification of obesity in
Asia in 2000. Secondly, the researcher followed BMI change in kg/ m? of individual
until ending of the study.

7) Waist Circumference: was determined by measure at the end of
several consecutive natural breaths, at a level parallel to the floor, midpoint between
the top of the iliac crest and the lower margin of the last palpable rib in the mid
axillary line. The normal value was equal or less than 90 cm. and 80 cm for male and
female in orderly®®. WC was firstly categorized into normal and higher than normal
by combination from subgroup analysis in each sex. Secondly, the researcher
followed WC change in cm of individual until ending of the study.

8) Biochemistry level: refers to the results level of blood and urine as
following; LDL/HDL-cholesterol (mg/dL), triglycerides (mg/dL), Albuminuria, and
GFR. The researcher followed biochemistry level change in each type unit of
individual until ending of the

- LDL was divided into normal (< 130 mg/dL) and higher than
normal (>130 mg/dL).

- HDL for female was categorized into normal (> 50 mg/dL) and
lower than normal (< 50 mg/dL). HDL for male was categorized into normal (> 40
mg/dL) and lower than normal (< 40 mg/dL).

- Triglyceride was divided into normal (< 150 mg/dL) and higher
than normal (>150 mg/dL).

- GFR calculating by modification of diet in renal disease (MDRD)
used to define patient into 5 stages of chronic kidney disease; stage I GFR> 90
ml/min/1.73m2, stage Il GFR=60-89 ml/min/1.73m2, stage Il GFR=30-59
ml/min/1.73m2, stage IV GFR=15-29 ml/min/1.73m2, stage V GFR <15
ml/min/1.73m2.
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- Albuminuria has 3 categories as normoalbuminuria (albumin/
creatinine ratio (ACR < 30 mg/gcreatinine), microalbuminuria (ACR = 30-300
mg/gcreatinine), and macroalbuminuria (ACR >300 mg/gcreatinine)

9) Life style and management knowledge: refer to general hypertension
knowledge, lifestyle and medication management, and measurement and treatment
goals which measure by the hypertension evaluation of lifestyle and management
(HELM) scale®”. Lifestyle and management knowledge total score was 10,
knowledge was categorized into low (<6), moderate (6-7), and high (>8)©®).

10) Health literacy: refers to the level of literacy and potential literacy,
and self-care of chronic patients (experience sharing and self-observation) by
applying self-administered questionnaire of Thai’s health literacy level which
constructed by Health Systems Research Institute (HSRI) of Thailand(39). The total
score of literacy and potential literacy was 4 and was divided into poor (1.1 - 2.0), fair
(2.1 - 3.0), and good (3.1 - 4 .0). The total score of self-care of chronic patients was
10 but HSRI was not categorized into any group®©.

11) Self-management behaviors: refer to participants’ perception
about the importance of healthy diet, regular exercise, and monitoring blood pressure;
frequency of self-management behaviors including how often salt is added to meals,
frequency and intensity of exercise, and how often participants check their blood
pressure“?. The maximum score for self-management behaviors was 3; participants
were grouped into inadequate (1-1.67), moderate (1.68-2.34) and adequate (>2.34) “9,

12) Adherence: Adherence had 2 sub-categories as medication non-
adherence“? and appointment non-adherence®?. Medication non-adherence scale
measures patients medication-taking behavior by a self-report questionnaire with yes
or no questions, except the last question that have five alternatives (never or
rarely/once in a while/sometimes/ usually/all the time). Appointment non-adherence
had 3 categories as every time, sometime, and never. Appointment and medication
adherence questionnaires were constructed in Thai context. The total score of drug
and appointment adherence was 8, and was categorized into high (8), moderate (6 to

7), and low (score <6) 424,
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1.6.3 Independent Variables
1) Age: was determined as the age in complete years of a participant at
the first time of interview.
2) Marital status: refers to a participant’s marital status and categorized
as:
Single refers to a person who is not married.
Married refers to a person married customarily or legally and

currently living with the husbandwife.

Separated refers to a participant who has been married but is no

longer living with his/her partner; they have not been divorced.

Divorced refers to a participant who has been married but is no longer

living with his/her partner; they have been formally divorced.
Widowed refers to a participant whose husbandwife has died.

Cohabiting with an un-married partner refers to a de facto
relationship in which a participant is living with a partner although they are not
legally married.

3) Education level: refers to the highest level of education in which the
participants may have passed an examination or successfully completed a course
requirement. It is categorized as: university, diploma, high school, primary school,
and no education.

4) Occupation: occupation is defined as the job of the participant. It is
categorized as: government employee/government enterprise employee, private
business, laborer, student, private sector employee, un-employed, and other.

5) Health insurance: refers to insurance against the risk of incurring
medical expenses among individuals and this study recognizes three schemes in
Thailand: civil servant medical benefit scheme (CSMBS), social security scheme
(SSS), universal coverage scheme (UC); a no health insurance is the fourth category.

6) Smoking history: refer to the self-reporting of smoking which divided
into never smoking, ever smoked, and currently smoking.

7) Drinking history: refer to the self-reporting of alcoholic drinking

which divided into never drinking, ever drank, and currently drinking.
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8) Medical conditions: refer to the chronic diseases which they had as
osteoarthritis, peptic ulcer, chronic obstructive pulmonary disease (COPD), diabetic
mellitus (DM), asthma, coronary artery disease (CAD), dyslipidemia, renal disease,
chronic bronchitis, arrhythmia, and cerebrovascular disease.

9) Medications administration: refer to currently administration of
antihypertensive medications which patients were order from the doctor to manage by

preparation and reminder.



CHAPTER Il
LITERATURE REVIEW

The purpose of this study is to evaluate the effectiveness of integrated health
literacy and self-management model on improvement of poorly-controlled HT
comparing between experiments and controls in urban area, Nakhon Ratchasima,
Thailand.

The reviewed literature of the study has been organized as follows:

2.1 Situation of Hypertension (HT) and Non-Communicable Diseases
(NCD)

2.2 Determinants and Risk Factors of NCD and HT

2.3 Hypertension

2.4 Factors Associated Poorly-Controlled Hypertension

2.5 Interventions for Poorly-Controlled Hypertension

2.6 Health Literacy and Hypertension

2.7 Chronic Care Model

2.8 Chronic Care Model and Health Literacy

2.9 Self-Management and Self-Management Supports

2.10 Program Development

2.1 Situation of Hypertension (HT) and Non-Communicable Diseases
(NCD)

Global Situation

Adults aged > 25 who had been diagnosed hypertension or high/raised blood
pressure (HT) was around 40% in 2008. The HT prevalence, undiagnosed HT,
untreated HT, and uncontrolled HT were higher in low and middle-income countries
than high income countries”. Nearly three fourth of hypertensive population in the
world lived in developing countries and the hypertension prevalence was higher in

urban areas comparing with rural areas in the same country®, The HT prevalence
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increases because of the population growth, ageing, and behavioral risk factors, such
as tobacco use, harmful use of alcohol, unhealthy diet, lack of physical activity,
excess weight, and persistent stressY). Consequently, HT is the major risk of CVD
which resulted in CHD, CHF, stroke, renal failure, and peripheral arterial disease®. In
some age groups, the risk of cardiovascular disease doubles with each incremental
rising in BP of 20/10 mmHg, starting from 115/75 mmHg®. In case of hypertensive
complications, households often spend money on health care which resulting in
catastrophic health expenditure due to long term conditions. Expenditure on CVD
accounted for 20% of total health expenditure and the annual loss was 4% of gross
domestic product relating to the major NCD in low and middle-income country®.
Additionally, poorly-controlled HT significantly related with higher drug cost and
more physician visit®¥,

Cardiovascular diseases were leading cause of NCD death in 2012. A total
number of deaths from NCD were 38 million that charged roughly 68% of occurred-
worldwide death in the same year. Likewise, HT is account for approximately 9.4
million global death every years®. Moreover, HT response > 45% of death from heart
disease and 51% of death from stroke®. The estimated numbers of death from IHD,
stroke, and HT in 2012 were higher than in 2000. HT had the globally estimated of
thousand years of life lost (YLLs) 18,874 and 22,914 for the year 2000 and 2012
respectively. Disability-adjusted life-years (DALYS) estimated and top-5 of DALYS
for HT, IHD, and stroke of the years 2000 and 2012, those had increased picture as
well as YLLs of HT®,

South East Asia Situation

The estimated number of death from NCD in SEA was 7.9 million which
55% of total death was. Of 7.9 million deaths. In addition, 3.6 million people died
from CVD accounting as 25% of all deaths®. Raised blood pressure or hypertension
is a major risk factor for coronary heart disease and ischemic as well as hemorrhagic
stroke. Number of deaths from NCD in 2012 of Thailand was the second range of
SEA®™. In 2008, HT prevalence in SEA adult population was 36.6 %.The highest
prevalence was 42.0% in Myanmar but the lowest prevalence was in Thailand as
34.2%®). Some countries like India, Indonesia, and Myanmar, indicated an increasing

trend in the prevalence of hypertension. The information was available in four of the
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eight countries, less than 50% of the subjects were aware that they had hypertension.
Among those who were aware, about half were on treatment. More than half of those
who were on treatment had their blood pressure levels controlled at least 140/90
mmHg®. The percentage of Thai hypertensive patients who aware of their
hypertensive status was 56.6%, 48.6% was on treatment, and 20.9% had controlled-
blood pressure. The estimated numbers of death in SEA from IHD, stroke, and HT in
2012 were higher than in 2000. Additionally, IHD and stroke were top-5 causes of
YLL and DALYs in both years as well as worldwide picture ©,

Thailand Situation

The estimated number of deaths from NCD in 2010 was nearly 400,000 ).
HT specific death rate obviously reduced during 2003-2007 but it rose again between
2008 and 2009“9. Stroke and IHD specific death rates from 2002 to 2014 were
double®. In 2009, a comparative risk assessment of health burden attributable to
modifiable risk factors showed that HT accounted 42,133 deaths as the second order
of cause of death. Tobacco smoking, high cholesterol, high body mass index (BMI),
and alcohol use accounted for 50,710, 28,795, 26,014, and 22,672 deaths
consecutively. Of total DALYSs in males, nearly 30 % attributed to alcohol using and
smoking. About 17% of total DALY in female attributed to high BMI, HT, and high
blood cholesterol®®. NCD was in top twenty leading causes of DALYSs in both 1999
and 2004“9), In 2009, NCD was the main in top ten cause of death in Thailand®.

Based on Thai Health Examination Survey (NHES), HT prevalence in
NHES | (1991-1992), NHES Il (1996-1997), NHES IIl (2003-2004), NHES IV
(2008-2009, and NHES V (2012-2014) were 5.4%, 11.6%, 22.0%, 21.4%, and 24.7
respectively @Y. HT rate per 100,000 population rose during 1992-1999 and it
decreased in 2000, and then it constantly increased during 2001-2010“9). In 2014,
there was a few change, which the prevalence of HT among adults male and female
were 22.9% and 19.9% in orderly“”. For NHES 111 (2003-2004), 69.8% of those who
had HT were unaware of having HT. Of those HT patients who aware of having HT
were able to control their blood pressure only 36.6%1%. NHES IV (2008-2009)
pointed that 60% of male HT and 40% of female HT were not diagnosed”). NHES V
(2012-2014) presented that 54.2% of male HT and 35.2% of female HT were not

diagnosed®™. In spite of increase the percentage of treated and controlled
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hypertension from 9% in 2003-2004 to 21% in 2008-2009 “® and to 30% in 2012-
20141 the hospitalization from NCD in Thailand significantly increased during
1985-2006 ) and the HT admission rates per 100,000 per year was around sixteen
fold rising from 99.2 (1992) to 340.99 (2002) and to 1570.6 (2012)“%. HT patients
were admitted 17.9 % of total hospitalization in 2011,

Table 1 Prevalence of hypertension from NHES 1-5 in Thailand

Prevalence (%)
ltems of Prevalence NHES1 | NHES2 | NHES3 | NHES4 | NHES5
(1991- (1996- (2003- (2008- (2012-
1992) 1997) 2004) 2009) 2014)
Total Prevalence 3.4 11.6 22.0 214 24.7
Non-Diagnosed na na 71.4 50.3 44.7
Diagnosed and Non- na na 5.0 8.7 6.1
Treated
Diagnosed and Treated na na 23.6 41.1 49.2
-Uncontrolled BP na na 15.0 20.2 19.5
-Controlled BP na na 8.6 20.9 29.7

na: non-assessment

Health Region 9 consists of Nakorn Ratchasima, Chaiyapoom, Buriram, and
Surin provinces which have had the rising prevalence of cerebrovascular and heart
diseases during 2014-2017. Muang District is the center of the Nakorn Ratchasima
province with total population was 4 69,682 in 2014. Muangya 4 CUP (MY4 CUP)
was responsible for about sixty-six thousand people in the central part of Muang
district. The HT prevalence of MY4 CUP has been steadily rising, and the prevalence
in 2016 was 1.6 times of the prevalence in 2007. Nearly half of those HT patients in
MY 4 CUP who were treated were controlled patients during 2007-2013. However,
the percentage of controlled patients in MY 4 CUP were 36.84, 33.93, and 25.43 in
2014, 2015, and 2016 orderly. While the admission per 100,000 population rate of
stroke in MY 4 CUP has been increasing during 2012-2016.
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2.2 Determinants and Risk Factors of NCD and HT

Globalization, urbanization and population ageing were the underlying
socioeconomic, cultural, political, and environmental determinants of chronic
diseases. These influenced common modifiable risk factors (unhealthy diet, physical
inactivity, and tobacco use) and non- modifiable risk factors (age and heredity) of
chronic diseases. Both modifiable and non-modifiable risk factors induced
intermediate risk factors (raised blood pressure, raised blood glucose, abnormal blood
lipids, and overweight/obesity) resulting in chronic diseases (heart disease, stroke,
cancer, chronic respiratory diseases, and diabetes)®®. Likewise, the increase of HT
prevalence in SEA have been being driven by an ageing population and adverse
changes in risk factors such as tobacco use, decreased physical activity, and
inappropriate diet, especially an increase in salt consumption®. Smoking significantly
rose CVD risk and all-cause mortality in HT patients; also, it had the effect on blood
pressure category®. A study in Thailand revealed that people who were female or
age >60 years were more likely to be hypertension. People who lived in the south and
the north of Thailand were less likely to be hypertension than living in Bangkok®?.
Whereas a 4-years (2005-2009) cohort study in Thai opened- university students
found that men had higher incidence of hypertension than women. Current smoking
and regular drinking in men and having partner in women raised risk of hypertension.
Additionally, age, BMI, and comorbidities related with hypertension in both sexes.
But economic and education were not associated hypertension®?. The surveys 1,079
volunteers at one district in Thailand reported that male gender, advance age (from
40-69 years old), over weight and/or obesity, and alcoholic drinking significant

associated with BP increase®?.

2.3 Hypertension

Pathophysiology
Avrterial pressure is determined by cardiac output and peripheral resistance.
A high NaCl intake has potential role to elevate arterial pressure. Additionally,

norepinephrine, epinephrine, and dopamine bind o and B adrenergic receptor, these
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binding regulate blood pressure. The al receptor elicit vasoconstriction in smooth
muscle cell and increase sodium reabsorption at renal tubular. The a2 is activated by
catecholamine which allow negative feedback and inhibit norepinephrine release.
Myocardial 1 receptor activation results in cardiac output rising by stimulating rate
and strength of cardiac contraction and 1 stimulate renal renin release also.
Epinephrine activates P2 receptor, this causes smooth muscle relaxation and
vasodilation. HT often relates with increase sympathetic outflow both normal-weight
and obese individual. Moreover, arterial pressure is regulated by renin-angiotensin-
aldosterone system. Angiotensin Il causes vasoconstriction and aldosterone retains
sodium. Renin secretion is stimulated by decrease of NaCl transportation at loop of
Henle, decrease renal afferent arteriole pressure, and 1 adrenoreceptor stimulation.
Renin is converted to Angiotensin | and Il. Besides, arterial vascular diameter and its
resistance compliance are the imperative determinants of arterial pressure.
Atherosclerosis stiffens arteries leading HT and lower vascular compliance causes
high SBP and wide pulse pressure. Additionally Na*-H" exchange induces HT via two
mechanisms. Firstly, sodium entry rising may cause vascular tone increase by
stimulate Na*-Ca?* exchange and whereby augmenting intracellular calcium.
Secondly, pH increasing enhances calcium sensitivity for increased contractility
which giving intracellular calcium concentration®®.

Pathologic Consequences

Heart: hypertensive heart disease is the most common cause of death in HT
patients. Structural and functional adaptation of heart cause left ventricular
hypertrophy (LVH), CHF, abnormal blood flow from atherosclerotic of coronary and
microvascular disease, and cardiac arrhythmias. LVH risks CHD, stroke, CHF, and
sudden death®¥,

Brain: increased blood pressure is the strongest risk factor of stroke, which
due to infarction 85%. Stroke incidence increases progressively with elevated blood
pressure level especially SBP in patients > 65 years. HT also associated cognitive
impairment and dementia may be due to infarction®.

Kidney: kidney causes HT by diminished sodium excretion, excessive renin
production, and over-activity of sympathetic nervous system. In contrast, HT
influences renal injury and end-stage renal disease (ERSD). The higher blood pressure
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and the longer of exposure increase risk of renal damage. Renal risk associated to
SBP than DBP. %),

Peripheral arteries: after long-standing increased blood pressure,

atherosclerosis arises in blood vessels of heart, brain, kidney, and lower extremities.
Lower extremities stenosis may be asymptomatic occurrence but intermittent
claudication is a common of peripheral artery disease (PAD)®.

Diagnosis

Assessment HT patients should include history taking, physical examination,
and screen for CVD risks, comorbidities, complications , secondary causes, and life
styles to determine the potential intervention. Most of HT patients have no specific
symptoms therefore measurement of blood pressure is a standard method to diagnose
HT. Before taking blood pressure measurement, the individual needs to sit privately
and quietly on a chair in comfortable room. Two measurements should be taken at
least. HT is defined as systolic and/or diastolic blood pressure (SBP and/or DBP)
consistently >95™ percentile for age, sex, and height which the unit of SBP and DBP
is mmHg. HT are classified as normal blood pressure (SBP<120 and DBP<80),
prehypertension (SBP 120-139 or DBP 80-89), hypertension (stage | (SBP 140-159 or
DBP 90-99) and II (SBP > 160 or DBP > 100)), and isolated systolic hypertension
(SBP > 140 and DBP <90)®%. Nowadays, HT diagnosis should be based on clinic BP
measured on at least two different occasions. Home BP monitoring (HBPM) and
ambulatory BP monitoring (ABPM) were recommended to use complementary with
clinic BP for diagnosis of HT.®% 3% However, a study revealed that HBPM had
superiority comparing with clinic BP measurement in diagnosis of poorly-controlled
HT, assessment of antihypertensive drug effects and patients ‘compliance and HT
control. HT.GY

Treatment

Lifestyle intervention: Implication lifestyle modification is for both the

prevention and the treatment of HT. Health promoting lifestyle is recommended for
prehypertension and HT patients as an adjunct to drug therapy. In short-term trials,
weight loss and controlled- NaCl diet prevented the HT development. The effective
dietary modifications in order to reduce blood pressure are weight loss, decreased
NaCl intake, increased potassium taking, moderation of alcoholic drinking, and a
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general healthy diet pattern. Mean body weight loss 9.2 kg results in reduction SBP as
6.3/DBP as 3.1 mmHg. Regular physical activity enhances weight loss, reduces blood
pressure, and lowered overall CVD risks®?. Limited NaCl intake 4.4-7.4 g leads to
lowered blood pressure 3.4-4.9/ 0.9-2.9 mmHg; however, the individual has various
sensitivity of blood pressure reduction to NaCI®¥. Nacl reduction associated with
urinary Nacl excretion decrease and SBP reductions between 1 and 4 mm Hg. There
was no sufficient power to exclude clinically important effects of reduced dietary salt
on mortality or CVD morbidity®®. Potassium and calcium have conflicting
antihypertensive effects. Alcoholic consumed reduction affects blood pressure
decrease. The Dietary Approaches to Stop Hypertension (DASH) trial presented the
lower blood pressure in 8-weeks by a diet high in fruits, vegetables, and low-fat
products in a high-normal blood pressure person or mild HT patient®¥.

Pharmacologic therapy:  antihypertensive drugs are recommended to

patients who have blood pressure >140/90 mmHg. Reducing SBP by 10-12 mmHg
and DBP by 5-6 mmHg have relevant to relative risk reduction within 5 years of
treatment initiation 35-40% of stroke, 12-16% of CHD, and CHF risk reduces by
50%. Controlled HT is the most effective intervention to delay HT-related kidney
disease progression. After placebo effects correction, most available antihypertensive
drugs decrease SBP by 7-13 mmHg and DBP by 4-8 mmHg. Combination of drugs
and complementary antihypertensive mechanisms are needed to reach blood pressure
goal®. Based on JNC 8, in general population aged >60 years, antihypertensive
drugs starting was recommended if SBP >150 mmHg or DBP >90 mmHg with gold
target as SBP< 150 mmHg and DBP<90 mmHg. In general population aged < 60
years, the BP target is SBP < 140 mmHg and DBP< 90 mmHg. Likewise, the
population aged > 18 years with chronic kidney disease (CKD) or with DM have the
same target. The first line drugs or the second line drugs were thiazide-type diuretic,
calcium channel blocker (CCB), angiotensin-converting enzyme inhibitor (ACEI),
and angiotensin receptor blocker (ARB)®®).
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2.4 Factors Associated Poorly-Controlled Hypertension

The cross-sectional study of urban African-Americans with severe, poorly-
controlled hypertension revealed the associated factors of appointment non-adherence
including lack of health insurance, insurance without medication coverage, inadequate
hypertension knowledge, experience of side effects, not finishing high school, high
cost of discharge medications, belief that medication do not work, medication non
adherence, perceived self-reported barriers to appointment attendance included
forgetfulness, transportation, trouble getting through at the doctor’s office, and feeling
that appointments are not helpful®®. Likewise, A study of elderly in urban primary
care practiced pointed that self-perception adherence was associated with higher
BPG). Male sex, black race, Hispanic ethnicity, only 0 or 1 health care visit per year,
and lower of having diabetes mellitus as co-morbidity were associated with
uncontrolled HT. The most common for poorly-controlled BP was lack of treatment
even having awareness of patients. The second uncontrolled HT was those inadequate
treated with only 1 or 2 medications. Of those, 85%-90% had at least 2 visits per year.
This was therapeutic inertia which was a major contributor to poor-controlled BP®®),
There was a large international study, which elevated SBP, DBP, and uncontrolled
hypertension associated with increasing body mass index (BMI), waist circumference
(WC), LDL-cholesterol, triglyceride, HbAlc, and C-reactive protein (CRP). But
HDL-cholesterol was not related with blood pressure level®®. A cross-sectional study
in 559 non-diabetic hypertensive patients in outpatients departments illustrated 16.6%
(albumin-creatinine ratio (ACR) 17 to 299 mg/g in males and 25 to 299 mg/g in
females). Body mass index >30 (OR=2.24, 95% CI. 1.33-3.76) and dihydropyridine
calcium channel blockers (DCCB) use (OR=1.92, 95% CI: 1.22-3.02) were more
likely had elevated urinary albumin excretion. The poorly-controlled HT  was
observed more frequently in subjects with increased level of albuminuria®. It was
observed that systolic hypertension is the main etiology of uncontrolled hypertension
patients9),
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2.5 Interventions for Poorly-Controlled Hypertension

Multidisciplinary team approach to improve hypertension control in an
urban underserved practice involving physicians, pharmacists, and registered nurses
resulted in 51.6%-67.4% increased control rates, decreased stage 2 hypertension
percentage, rising of overall adherence, and the higher percentage of control rates in
resistant hypertension patients . Likewise, a systematic review of the potency of
team-based care interventions for hypertension presented the effect of education on
BP medication which decreased 8.75/3.60 mmHg. Moreover, the other strategies had
large effects on SBP reduction; 9.30 mm Hg for treatment recommendation by
pharmacist, 4.80 mm Hg for nursing intervention, 4.00 mm Hg for using a treatment
algorithm. There was no significant differences between the nursing and pharmacy
studies®®. Similarly, a non-randomized, retrospective comparison study of poorly-
controlled hypertension approach between taking care by clinical pharmacy
specialists (CPSs) and registered nurses case management (RNCM) with patient
aligned care teams (PACT) model comparing with physician- directed RNCM. Both
models similarly reduced blood pressure®?. Systematic review and meta-analysis of
randomized controlled trials shown that community pharmacists had important roles
as giving patients education, managing of prescribing and safety problems associated
with medication, and giving lifestyle advice. These roles led significant decrease 6.1
(3.8-8.4) mmHg of SBP and 2.5 (1.5-3.4) mmHg of DBP®2. Similarly, a
multicomponent proactive nursing (MPN) program significantly improved blood
pressure comparing with control of elderly patients of primary care units in Thailand.
The SBP mean in experimental group decreased from baseline to 18.7 at 3 months
and 15.5 at 6 months; whereas the comparison group decreased from baseline to 7.0
and 8.3, respectively®V Patient-centered care was applied to approach underserved
primary care hypertension patients. Physicians were trained to provide five specific
behaviors: 1) elicit the full spectrum of patients’ concerns; 2) probe patients’
hypertension knowledge and beliefs; 3) monitor adherence and identify barriers; 4)
assess adherence related lifestyle and psychosocial issues; 5) elicit commitment to
therapeutic plan. Patients were asked by trained community health workers (CHWS)

to think about any changes they wanted to make regarding interactions with their
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physicians; allowed patients to practice disclosing concerns, asking questions, and
stating preferences; provided pocket-sized diaries for patients to record their
appointments, medications, and questions; and helped patients identify sources of
support for their new behaviors and strategies to overcome anticipated problems. The
preparing for clinic visits with a listing of concerns were reinforced by telephone
follow up. The results illustrated the more patient-centered care in experimental group
than control but there was no significant SBP decrease in experimental group.
However, it was observed that the large SBP reduction occurred among uncontrolled
hypertension patients®?. Similarly, a cluster randomized trial aiming to control BP in
low-income patients in Argentina illustrated that community health worker-led home
intervention, get online education and standard treatment from primary care
physician, and text-message to 18 centers for 18 months significantly decreased SBP
and DBP by 19.3 mmHg and 12.2 mmHg in experimental group and usual care
orderly. The reduction difference was 5.4 mmHg and the different proportion of
controlled HT patients rising was 20.6% comparing between intervention and usual
care. Specifically, community health workers were trained to be a coach for patients
and family members about HBPM, drug adherence and lifestyle modification®®).

HBPM has been used for diagnosis and HT control for many decades in
developed countries. Superiority of HBPM comparing with clinic measurement in
uncontrolled HT diagnosis, antihypertensive drug assessment, compliance
improvement, and HT control were defined. HBPM is one useful intervention which
was proved to be lowering BP effectively. Medication compliance was improved by
HBPM especially when combining with other adherence strategies. HBPM would be
very effective for HT control because of avoidance of white-coat hypertensive
treatment and the better HT control®).

A systematic review pointed many interventions directly significantly
improved medication adherence. Improving knowledge of medication occupied the
potential value in improving adherence with anti-hypertensive therapy. However,
most interventions did not focus on multiple diseases®). In contrast, the previous
systematic review of RCTs of interventions to increase adherence to blood pressure
lowering medication in ambulatory setting shown that patient educational intervention

alone appeared largely unsuccessful. Simplification of dosing increased adherence
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ranging from 8 to 19.6 per cent in seven out of nine studies but there was inconclusive
evidence for the effect of motivational and more complex interventions. Seven out of
58 interventions presented effect on both adherence and blood pressure®®.

A randomized trial of peer-delivering self-management comparing
educational seminar by professional to support hypertension significantly reduced
SBP 3.4 and 5.4 mmHg respectively: however; there was no difference of SBP level
between 2 groups®?. Self-titration intervention presented that self-management
succeeded by training to monitor BP and self-titrate medication. Overall mean BP
decreased over the 12 months; SBP decreased by 18.3 mm Hg while DBP decreased
by 7.7 mm Hg®®. Self-management program was constructed for Thai hypertensive
patients at risk for stroke with four phases; problem assessment, need identification,
preparation for self-management, practice for self-management, and evaluation self-
management phases resulted in the significant higher blood pressure control in the
experimental group (36%) which was more than the control group (8%)®7.

Overall, HT control in community needs a rigorous approach and the range
of interventions can be concluded as; 1. Self-monitoring, 2. Educational interventions
directed to the patient, 3. Educational interventions directed to the health professional,
4. Health professional (nurse or pharmacist) led care, 5. Organizational interventions
that aimed to improve the delivery of care, 6. Appointment reminder systems. The
vigorous antihypertensive drug therapy was shown to decrease blood pressure
(weighted mean difference (WMD) -8.0 mmHg, and diastolic blood pressure (WMD)
-4.3 mmHg) for three strata of entry blood pressure, and all-cause mortality in a single
large RCT- the hypertension detection and follow-up study. Self-monitoring
intervention related with moderate net reductions in systolic blood pressure (weighted
mean difference -2.5 mmHg) and diastolic blood pressure (weighted mean difference
-1.8 mmHg). Educational interventions were unlikely associated with large net
reductions in blood pressure. Although caring by nurses and pharmacists intervention
may effected blood pressure reduction. There was need to do further evaluation as
similar as appointment reminder systems. In conclusion, an organized system of
registration, recall and regular review allied to a vigorous stepped care approach to
antihypertensive drug treatment were the most likely way to improve the control of
high blood pressure. Health professional (nurse or pharmacist) led care and
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appointment reminder systems requires further evaluation. Education alone, either to
health professionals or patients, does not appear to be associated with large net

reductions in blood pressure®?.

2.6 Health Literacy and Hypertension

Literacy and Health Literacy Definitions

Health and Literacy is an important asset for a living. The words “ Health
literacy” was firstly used in 1972 and it has been shown in the literature review since
early 1990 for studying and spread using around the world until nowadays. The
studies found that the ones who were low expert in health often had the low
understanding and the low health service utilization. They had less chance for a good
health and had more health risk behavior. They lesser take care themselves and they
were more be admitted in the hospital than who had higher health literacy. The low
health literacy person had worse health status and pass a way faster than it should be
(2421 The United  Nations  Educational, Scientific and Cultural Organization
(UNESCO) admitted the various dimensions of literacy meaning and defined literacy
as ability of searching, understanding, meaning, creative thinking, communication,
calculation, and apply information in different contexts. More than that, literacy
related to individual continuity learning in order to develop knowledge, potential, and
participation in community and society levels(® 8 ). Health literacy depend on
relationship between individual skills with health context, health system, health care
system, education, social, and culture in home, workplace and community (29 69),
Therefore literacy is different from health literacy. Literacy is essential basic skills for
social achievement whereas health literacy requires more skills including skills of
seeking, evaluation, and integrate the information of various context. Moreover, there
are needs of knowing the health-related vocabulary and health system culture 36879,
Health literacy associated the different of knowledge and health behavior” ') .
Reviewing literatures found that the meaning of health literacy similar to is the ability
of people in accessibility, understanding, evaluation and applying the information for
making decision in health care, promote health and prevent the diseases (%427 68, 70. 72,
73 Likewise, Health Education Division, Department of Health Service Support of
Thailand defined health literacy as the ability and skills of information accessibility,
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understanding, analyzing, practice evaluation, self-management and ability to advice
individual, family, and community for good health ),

Overall, antecedents of health literacy composed of population demographic,
psycho and social, culture, literacy, personal characteristic, experiences that relate to
illness and health care system. Having the health literacy led to the consequences as
the better person health condition, the decrease of health expenses, the increment of
healthy knowledge, the decrease average length of admission in the hospital, the
decrease frequency of health service access "> ™77, Although the different concepts
of health literacy resulted in the several of measurements and instruments (% 78 79) |
the study of many countries revealed that the related-factors of health literacy were
age, sex, education and socioeconomic status and the health literacy of their
population needed to be improved (1 8084 Therefore, health literacy was one in
many factors that affects to the result of health and social ®. Table 2 presented level

of health literacy and educational goal by contents and outcomes @778



Table 2 Level of health literacy and educational goal
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Health literacy

Contents

Outcomes

level Individual benefit | Community/social
and educational benefit

goal
Functional health | Transmission of Improved Increased

literacy:
communication of

information

factual
information on
health of risks and
health service

utilization

knowledge of risks
and health services,
compliance with

prescribed actions

participation in
population health
program (screening

immunization)

Interactive health
literacy:
development of

personal skills

As above and
opportunities to
develop skills in a
supportive

environment

Improved capacity
to act
independently on
knowledge,
improved
motivation and

self-confidence

Improved capacity
to influence social
norms interact with

social groups

Critical health
literacy: personal
and community

empowerment

As above provision
of information on
social and
economic
determinants of
health and
opportunities to
achieve policy
and/or
organizational

change

Improved
individual
resilience to social
and economic

adversity

Improved capacity
to act on social and
economic
determinants of
health, improved
community

empowerment
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Health Literacy Measurement

According to various concept of health literacy, there were many
measurements of health literacy. It can be concluded in 2 categories based-on self-
report and task-performance or into 3 dimensions as 1) measure literacy and health
literacy in health care unit by reading recognition test, reading comprehension test,
and self-reported 2) measure literacy by using health contents as a tool. 3) measure
health literacy’®. Health literacy associates with individual and health context thus to
evaluate needs measurement of individual character within health care service system.
Measurement tool which were widely used for individual capability evaluation were
REALM and Test of Functional Health Literacy in Adults (TOFHLA). Both tests had
highly relationship to each other and can be employed to predict knowledge,
behaviors, and results'’#:7%) but there were not enough to assess understanding of
health information. Therefore Health Activities Literacy Scale (HALS) was
constructed. HALS has entire questions which covers all health promotion, health
protection, disease prevention, health care and maintenance, and systems navigation.
TOFHLA was shorten to be S- TOFHLA. Besides, NVS was the test of reading food
label by answering 6 questionnaires? & 79 The health literacy test tools
development faced many challenges such as 1) easily use and define the person who
has low literacy 2) multi-dimensions measurement 3) widely be used (mostly be used
in USA) 4) REALM, TOFHLA, and S-TOFHLA are the gold standard tools to be
compared with new innovated-tool. However, the three tools were limited to test all
dimensions and no one know the appropriate weight of each dimension’®). Europe
developed the European Health Literacy Survey Questionnaire (HLS-EU-Q-) for
general population by involving the reviewed main health literacy contents. However,
HLS-EU-Q had limitation to measure health literacy of specific disease®”. The result
of a systematic review of performance-based versus self-reported measures of health
literacy and numeracy pointed that there was no different of relationship between
performance-based and self-reported health literacy for four of six outcomes(self-
reported diabetes, stroke, hypertension, and a physician-completed rheumatoid
arthritis disease activity score)®). Thailand was aware the importance of health
literacy so the appropriate health literacy measurement tool was built by concept
mapping method as similar as Victoria state of Australia. There were the targets as
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general population, chronic disease patients, and disability patients. Each of target

would be defined which issue he/she needs to be improved®®.

Improving Quality of Care in Primary Care Setting

Low health literacy means that you may not being to communicate with your
care provider to understand your health conditions, consider different treatment
options, and make decision to manage your health problem. Low health literacy is the
better predictor of health status than socioeconomic, employment, race, and gender.
Nowadays, society is complex system and health care service delivery is emphasized
on disease oriented, cost effectiveness, and cost containment. Human element has
been less focused therefore there is need for interaction and understanding not only to
make informed health decision but also to manage a chronic illness at home. Primary
care clinicians and entire multidisciplinary team have a limited time spending
adequate explain diagnoses, treatment, and recommendation. Whereas some patients
have different culture and language, some patients have multiple chronic conditions.
These are factors that challenge health care providers to achieve the optimal level of
communication between clinician and patient in a limited time. To improve the
quality of care and patient health outcomes, building of patient-clinician relationships
and communication need for change. Clinicians need to be trained to communicate
with patients and patients need asking skills to ask clinicians questions for some
explanations if they do not understand. However, not all patients want to be a part of
decision making process. They need to be told and even they do not decide to follow
the clinician’s recommendation plan, they still are able to understand and to do those
if they want to. There were few tools and resources available to primary care.
Assessment health literacy tools were created such as REALM, S-TOFLA, and NVS.
Ask Me 3™ the teach back method, and motivational interviewing shown some
evidence to improve communication with low health literacy patients. These and
environment change can improve patient quality and patient safety®.

Hypertension and Health Literacy

Health literacy is clearly dependent upon levels of fundamental literacy and
associated cognitive development. Individuals with undeveloped skills in reading and

writing will not only have less exposure to traditional health education, but also less
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developed skills to act upon the information received®” 7® . The evidence pointed that
knowledge improvement of one’s condition may improve the adherence to lifestyle
changes and medication of patient. The education material has not always been
written at an appropriate reading level, which is one of the major barriers to
improving patient knowledge of cardiovascular disease. The information about the
disease and general knowledge of how to care for oneself to keep the disease
controlled are often problems in patients with poor HL. Patients with hypertension
and poor HL are less likely to understand which blood pressure readings are high. A
patient’s level of HL is a better predictor of his hypertension knowledge than his
duration of diagnosed hypertension, years of school completed or age. The low
numbers of patients with poor HL skills knew the relationship between exercise,
dietary salt and body weight and their blood pressure®)- The hypertensive and
coronary patients in urban primary care units who had low level of health literacy
(REALM < 44) were more likely to be uncontrolled BP 1.75 times than who had
higher REALM score. The lower self-reported adherence also associated the
uncontrolled BP®®), In contrast, a cross-sectional study in primary care patients
revealed that 3-point increase of the Brief Health Literacy Screen scores related with
0.74 mmHg higher SBP and 0.30 higher DBP®%, Another study shown that there was
no association between health literacy using REALM to measure and antihypertensive
regimen adherence and using the Hill-Bone Compliance Scale®. Thailand did the
research based on ground theory and used psychometric method to test tool validity
for testing HL in general population, chronic disease patients and disability people.
The tool is useful to evaluate, develop program or policy of HL for Thai people. Two
main items of health literacy in this tool are important issues in public health which
are self-care of chronic patients; 1. Experience sharing, and 2. Self-observation®®. A
study of HL level of village health volunteers (VHVs) by using the same tool found
that the VHVs score of both items were higher than average results of country survey
level®D),

A non-randomized prospective cohort trial of 525 uncontrolled hypertensive
patients was conducted with a practice based multi-level intervention designed using
the principles of health literacy in 24 months in primary care setting. At 12 months
and 24 months, the low and higher health literacy groups had significantly decrease in
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mean SBP but there was not significantly different of the between group®. A
systematics review of interventions in primary care to improve health literacy for
chronic disease behavioral risk factors found that 52 intervention studies were
identified. There were 73% of all studies that many different intervention types and
settings associated with change in health literacy, and 75% of studies related to
change in smoking, nutrition, alcohol, physical activity and weight (SNAPW). More
low intensity interventions which were 43% of studies reported significant positive
outcomes for SNAPW compared with high intensity interventions (33% of studies).
More interventions in primary health care than the community were effective in
supporting smoking cessation whereas the reverse was true for diet and physical
activity interventions®®. Hypertension recommendation pamphlet was produced
considering the literacy and translation to be appropriate for Indo-Asian population in
Canada. It was acceptable and can raised the understanding of hypertension®®.
Likewise, a family practice BP tracking diary for home reading with educational
booklet was created by The Canadian Hypertension Education Program (CHEP). The
effectiveness of these tools comparing with the standard approach of a hypertension
information leaflet on BP-related knowledge, attitudes and behaviors of hypertensive
family practice patients were evaluated. Both had positive effects on the patients’
knowledge significantly, but patients did not frequently realize that usually more than
one drug plus lifestyles modification were necessary to decrease BP®®. Coronary
artery disease patients who received educational program via booklet plus video had
greater knowledge and health behavior than patients who get via booklet. More than
that, patients who had lower HL benefited as much as higher literacy patients©®),

Tools to Boost Health Literacy and Communication Skills

The validated tools as NVS, REALM-SF, and TOFHLA were
recommendation for low HL screening. There are many tools to help professional to
address HL problems such as AHRQ Health Literacy Toolkit, communication course
for providers, and “Ask Me 3™” campaign. Moreover, there are many strategies to
help patients with limited health literacy for instance warmly greet each patient, use
plain language, limit content, use visual aids, provide encouragement, assess recall
and comprehension, and take step to provide additional patient support. “Teach

Back” method is important technique of assess recall and comprehension strategy
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because 80 % of medical information received is forgotten by patients immediately.
For providing information to patient, technique of limit content strategy needs to be
limited only 3-5 key points of content®). Additionally, a complex array of
communication difficulties which may affect health outcomes, was common among
patients with poor health literacy. Professional and public awareness of the HL issue
need to be increased. There are six steps to enhance understanding among patients
with low health literacy that physicians can take to improve communication with their
patients as following; 1. Slow down and take time to assess patients’ health literacy
skills, 2. Use “living room” language instead of medical terminology, 3. Show or
draw pictures to enhance understanding and subsequent recall, 4. Limit information
given at each interaction and repeat instructions, 5. Use a “teach back™ or “show me”
approach to confirm understanding. 6. Be respectful, caring, and sensitive, thereby
empowering patients to participate in their own health care®®. Furthermore, effective
communication is a fundamental of patient safety and the safety patients can be
assured with mitigating the negative effects of low HL and ineffective
communications on patient care. For health care encounter and transition,
communication require applied-technique to enhance understanding among patients
such as “teach back”, “show back”, drawing, models, device demonstration,
encourage patients to ask, using plain language and clear communication, probing
understanding. For self-management, essential parts of self-management are
addressing special needs, providing self-management education, calling outreach to
adhere self-management regimen, and better preparing self —management chronic
condition by applying CCM®9,

One intervention which improve communication between patients and health
care providers is “Ask Me 3™, This approach is an educational program to enhance
patients and families ask 3 simple questions to their providers for the better
understanding their health conditions and what they need to do for health conditions
improvement. The 3 specific question are following: 1) what is my main problem? 2)
what do | need to do? 3) why is it important for me to do this? National Patient Safety
Foundation (NPSF) pointed that communication between patients and practitioners
can reduce potential error and patient safety. If patients understand their instructions,
they make fewer mistake when taking their medicine or in preparing of medical
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procedure. Therefore they get well sooner or are able to manage their chronic health
conditions. “Ask Me 3™” was designed by health literacy experts who intended to
help patients become more active member in their health care team@?. It was found
that “Ask Me 3™ may be a useful tool to increase patient engagement in their own
care, improve satisfaction level in each visit, and get the better of patient-provider
communication®, Likewise, African-American patients who got Ask Me 3™
pamphlet had higher satisfaction than the control group®®. The study of using “Ask
Me 3™” among individual attending health screening showed that those who used the
tool found it helpful for reminding when they came follow up @%. Additionally, a
half of Hispanic parents in the pediatric practices asked the questions during their
child’s recent visit; however, only 20% of them used Ask Me 3™ in six months
later™®¥). Novant applied Ask Me 3™ by multidisciplinary team to answer all three
questions during educational process, and teach back method was integrated into
implementation. Both methods were a fundamental of the communication to patients
about their conditions, and their personalized care plans with patient’s awareness of
his/her condition. More than that the top twelve medical conditions were selected to

build patient education materials and focus sheets().

2.7 Chronic Care Model

IOM pointed the attributes of the quality gap to (1) the rising demands on
medical care due to the rapid increases in chronic disease prevalence and the
complexity of the underlying science and technology; and (2) the inability of the
system to serve these demands according to poorly organized delivery system and
constraints in using modern information technology®°®). Wagner proposed the chronic
care model (CCM) which is a systematic approach to improving health service
delivery. CCM purposes to improve the quality of health outcomes for patients. This
is based on the philosophy care can be delivered more effectively and efficiently if
chronic patients take an active role in their own health and wellness. Mutually,
providers are also supported with the necessary resources and expertise to better assist
them in managing their conditions®”. Thus, chronic illness management needs an

appropriately organized delivery system linked with complementary community
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resources available outside the organization to be effective. Many recent researches
have shifted from patients’ knowledge of disease and treatment to patients’ skills and
confidence to manage themselves therefore, providers’ team must have the expertise
to give not only medical care but also appropriate behavioral management. CCM can
be used as a guide to change organization system in diverse size and financial

structure (07,

THE CHRONIC CARE MODEL

Health System

Community

Self- Delivery Decision Clinical
Management System Support  Information
Support Design Systems

Productive
Interactions\

Improved outcomes

Figure 2 The chronic care model

An individual practice setting is in the health system (HS) which in turn is
itself situated in the community. The other four elements within the Health System,
namely self-management support (SMS), delivery system design (DSD), decision
support (DS), and clinical information systems (CIS) are grouped together. The
greatest effort and attention should be focused on these four elements©?,

Community

This element requires those within the health system to form durable, useful

partnerships with other organizations and entities within the wider community. This is
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imperative as the health system alone cannot lead the management of chronic
conditions in isolation. Community organizations can assist the health system by
advocating for policies for the better care; develop interventions to approach gaps in
current services, encourage their participants to attend self-management programs and
finally offer helpful resource material.

Health System

This element underlines the need to create a culture within the health system
which promotes safe and high quality of chronic illness care. All colleges of the
organization need to be motivated and ready for change. Improving care delivery
ways was proposed including the promotion of multidisciplinary teamwork, alignment
of incentives and improving care coordination across organizations.

Self-Management Support

True self management involves the patients’ central role in managing their
health and illness - fostering a sense of responsibility for their own health. The
provider is encouraged to use effective assessment tools and counselling techniques
such as motivational interviewing or health coaching to explore behavior change.
Tools such as goal setting and individual care plans or health and wellness plans are
used to assist the patients to plan for the change. The provider may provide emotional
support and further education at this time.

Delivery System Design

This element is all about effective teamwork and roles are defined and
delegated to team members, managing practice around planned care, providing case
management for complex patients and ensuring regular follow up of them as a
standard procedure. It is about assure each patient gets care as need. Health literacy
and cultural competence are important components of this element.

Decision Support

This element needs the embed evidence based guidelines for daily practice.
Treatment decisions need to be based on explicit, proven guidelines supporting by
research, with the purpose of ensuring that all patients get the appropriate care. The
use of specialist expertise and effective teaching methods are also essential

components of this element for providers.
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Clinical Information Systems

The ability to share information with patients and providers to coordinate
care is vital, as is the technology to track individuals, groups and whole populations.
The software utilizing means it identifies relevant sections of the community for
proactive care and usefulness to prompt guideline based care. Monitoring and
evaluation of care to individuals, groups and population is taking into account®?,

Combining all of these elements this model leads to planned ‘Productive
Interactions’ to assures the delivery of critical clinical and behavioral elements of
care. This meet the need for patient-centeredness. The aspect of both assists the
development of, and results from the creation of, informed activated clients and
prepared proactive practice teams. Finally, improved outcomes extend beyond clinical
indicators and include factors perceived as important to the patients such as improved
quality of life and functional outcomes. Health care cost and reduction of service
usage also be monitored®,

There are four main pillar to implement CCM. First, self-management:
patients with spend up to 90 minutes a year with their health care provider and the
remainder of the 525,600 minutes in a year they need to look after themselves. All
primary care physicians and most medical specialties, needs to incorporate into his or
her practice a means for supporting patient self-management. Second, decision
support: managing chronic disease requires a number of decisions to be made.
Questions to answer include: 1) What lifestyle changes are needed, and is the patient
likely to implement them? 2) What initial medications should be used? 3) When
should medication be changed, and when should a new medication be added? 4) What
other care is needed? 5) Is a referral to a specialist needed for another intervention?
Many decision support tools are incorporated into practices such as therapy target
establishment, long-term plan development and recording, and reviewing each visit
based-on guideline. Third, delivery system design: practices need to take a critical
look and ask the following questions: 1) Are all office staff being effectively utilized?
2) Has the staff been trained to appropriately triage phone calls? 3) Are mid-level
providers, nurse practitioners and physician assistants being used to the maximum
limits of their licensing? 4) Have more efficient methods of seeing patients, such as
shared medical appointments, been implemented or considered by the practice?
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Fourth, clinical information systems: the electronic medical record, can be an
important part of the decision support system. There are the other information systems
such as technology to provide reminder or share information®,

There was a review shown that CCM can improve chronic conditions
management. A systematic review the effectiveness of CCM from 77 studies
including for improving healthcare practice and health outcomes presented that there
was a small number of studies to assess level of implementation of CCM elements in
primary healthcare settings. Besides, the most of Randomized Control Trials (RCT)
studied in developed countries and focusing on diabetes mellitus (DM). RCT showed
the significant change in health outcomes on the following elements; SMS, DSD, CIS,
DS, community support (CM), and HS. Two RCTs resulted in the declination in any
of the health outcomes measured. One reported a significant improvement in
monitoring of symptoms and risk factors was associated with CM and HS. A direct
relationship between any combination of CCM elements and improvements to either
healthcare practice or health outcomes was doubt%®. Another systematic review
identified barriers and facilitators of implementation across various primary care
settings in 22 studies. The main themes were those related to the inner setting of the
organization, the process of implementation and characteristics of the individual
healthcare providers. There was need to assess organizational capacity and needs
before and during the implementation of the CCM, getting a better understanding of
health care providers’ and organizational perspective as well®9. Additionally, a
systematic review included 38 studies aiming to understand the facilitators and
barriers to implementing CCM within a primary healthcare setting from the
perspective of healthcare providers and patients. It was found that there were the
emerged five primary themes. This systematic review demonstrated that both patients
and healthcare providers contributed to the success of the intervention by ensuring
appropriate resources to support implementation and sustainability, the acceptability
of the intervention. Therefore, healthcare providers need to be prepared for the
implementation of a CCM and patients need to be supported to receive care
change™V. A systematic review of CCM program for older adult demonstrated none
of 14 studies used Expand Chronic Care Model (ECCM) as their basis intervention,

and no outcomes measured at the population or community were reported. Therefore,



38

there was need to integrate more of clinical program into public and population health
strategies®'?. Evidences from 16 reviewed studies presented the effectiveness of
CCM on diabetic management primary care practices and private practices in US.
leadership induced reorganization resulting in improvement of diabetic care co-
ordination. To improved patient outcomes, primary care physicians were trained to
deliver evidence-based care, and office-based diabetes self-management education.
However, only 7 studies identified strategies to approach community resources and
policies“®), Even though adoption CCM illustrating difficulties, CCM can be easily
adopted in any primary care practice, whether a large or small unit®4. There was no
single CCM component can improve outcomes. Incorporating multiple components

was imperative to facilitate the better CCM implementation®®.

2.8 Chronic Care Model and Health Literacy

CCM has been wildly used but it was insufficient for patient engagement,
and was not explicit health literacy incorporation strategies. Therefore health literate
care model (HLCM) was built by incorporated health literacy principles into the CCM
as presents in table 3. For each of CCM’s elements, an updated “health-literate”
version includes relevant tools from the health literacy universal precautions toolkit
(HLUPT) and maximizes the potential for system change. The health literacy test
tools development faced many challenges. However, the tools were limited to test all
dimensions and no one know the appropriate weight of each dimension'” 8 If
everyone aware and avoid miscommunication by using simple language to
communicate and recheck understanding of each patient, may be no need to develop
health literacy screening tools’?). Therefore there is need for health care providers to
approach all patients with the assumption as all of them have risk of not
understanding information relating to maintain and improve their health. Developed
in response to providers’ increased awareness of health literacy issues and their
inexperience in addressing them, the toolkit consists of twenty brief interventions that
provide step-by-step implementation guidance and resources for integrating health
literacy into practice. It represents a practical systems framework to adapt to all
patients’ health literacy challenges comprehensively, synergistically, and proactively.

HLCM integrated HLUPT into CCM. HLUPT composed 20 tools as following: 1.
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Form a team which lead to implement HL strategies, set target, and monitor results. 2.
Assess your practice that how well the patients’ HL needs are being met. 3. Raise
awareness to educate all staff throughout health system. 4. Tips for communicating
clearly 5. The teach-back method presents a pillar of health-literate self-management
support. Patients are asked to explain back to providers what they have learned,
understanding of their conditions, the available option to them, and intention to
perform on the information providing. Provider can match their expectation with
patients’ understanding. 6. Follow-up with patients 7. Telephone considerations 8.
Brown bag medication review including encouraging patients to bring in all of their
medicines and dietary supplements and reviewing what all the medicine are for and
how to take them properly. 9. How to address language differences 10. Culture and
other considerations 11. Design easy-to-read material 12. Use health education
material effectively 13. Welcome patients: helpful attitudes, signs 14. Encourage
questions 15. Make action plans 16. Improve medication adherence and accuracy 17.
Get patient feedback through surveys and other means. 18. Link patients to
nonmedical support 19. Medication resources 20. Use health and literacy resources in
the community. There are many details which were improved. In the term of patient
engagement and care model, the patient-centered medical home and accountable care
organization were included as innovative health care delivery model. Therefore
HLCM could reduce duplication and inefficiency. HLCM also improve patient’s
understanding of and engagement in health care. HLCM provide the essential for
patients get better comprehension of their choices; advantage from community service
that improve wellness, prevention, and chronic care management; optimistic view of

their relationships with provider teams; and make informed decisions®Y.
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Table 3 Relationship between the care model and the health literacy universal

precautions toolkit

Elements of Care Model

Tools Health care Self- Delivery  Decision  Clinical Community
organization ~ management  system support information partners
support design systems
1: Form a team °
2: Assess your practice e
3: Raise awareness °
4: Tips for communicating clearly e °
5: The teach-back method ) °
6: Follow-up with patients ° ° °
7: Telephone considerations ° °
8: Brown bag medication review ° ° ° °
9: How to address language ) ° °
differences
10: Culture and other considerations e ° °
11: Design easy-to-read material ° °
12: Use health education material ° °
effectively
13: Welcome patients: helpful attitudes, signs °
14: Encourage questions ° ° °
15: Make action plans ° ° °
16: Improve medication adherence e ° °
and accuracy
17: Get patient feedback e ° ° °
18: Link patients to nonmedical ° ° ° °
support
19: Medication resources ° ° °
20: Use health and literacy ° ° ° °

resources in the community

Reference: Koh HK, Brach C, Harris LM, Parchman ML. A Proposed 'Health Literate
Care Model' Would Constitute A Systems Approach To Improving Patients'
Engagement In Care. Health Affairs. 2013;32(2):357-67.
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2.9 Self-Management and Self-Management Supports

Definitions, conceptual perspectives, and descriptions self-management
(SM) are widely varied. SM is the process of engaging in specific behaviors
enhancing a person’s ability to manage a chronic illness or risk behaviors, but SM is
different across authors and program. SM has been referred to three terms as a
process, a program, and an outcome.

A process of SM was defined as self-regulation skills to manage chronic
conditions or risk factors including activities such as goal setting, self-monitoring and
reflective thinking, decision making, planning for and engaging in specific behaviors,
self-evaluation and management of physical, emotional and cognitive responses
associated with health behavior change. SM program was interventions which were
designed by health care professionals for preparing persons to assume the
responsibility for managing their chronic illnesses or engaging in health promotion
activities. SM has also been used to describe outcomes reached by engaging in the
SM process®?).

Self-care is different from SM, which has been used to refer to performance
or activities of daily living for instance eating or bathing. Whereas SM controls and
responses for management of chronic conditions or healthy behaviors purposively
involving knowledge and beliefs, self-regulation skills and abilities, and social
facilitation. Even though interchangeably using of patient education and SM, patient
education as a method of providing information associate with outcomes such as
increased knowledge, increased satisfaction, or change in readiness to engage in a
health behavior. Whilst SM programs enhances development of SM skills and
activities designed to facilitate health behavior change, decreased health care costs,
and increased quality of life®?.

Self-regulation behaviors leads self-efficacy and enhancing to engagement
in SM behaviors. Self-regulation is based on the social learning theory (SLT)/social
cognitive theory (SCT) including goal-setting, self-monitoring and reflective thinking,
decision-making, planning and action, self-evaluation, and management of physical,
emotional and cognitive responses associated with health behavior change. There

were 12 common tasks of SM across chronic diseases; specifically, symptom
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management, taking medications, recognizing acute episodes, nutrition, exercise,
smoking, stress reduction, interaction with health providers, need for information,
adapting to work, managing relations, and managing emotions. Knowledge and social
support were mentioned as critical to the success of a person’s ability to SM®2,

There were many facilitators and barriers to HT self-management in urban
African Americans. Family members’ support and positive relationships with doctors
were identified by patients as facilitators. In contrast, competing health priorities, lack
of knowledge about hypertension, and poor access to community resources were
barriers. Family members identified several facilitators as their participation in
patients’ doctor’s visits and discussions with patients’ doctors outside of visits and
barriers were including their own limited health knowledge and patients’ lack of
motivation to sustain hypertension self-management behaviors®®. While individuals
engage SM, health care professionals provide SM support consisting of education and
supportive interventions. The six management skills were identified; specifically
problem solving, decision-making, resource utilization, formation of patient-provider
relationship, development of an action plan, and self-tailoring. Knowledge was major
contribution which related to SM programs and the concept of self-efficacy plays an
increasingly important role. The six elements of SM programs were proposed,;
community resources and policies, health care organizations, SM support, delivery
system design, decision support for health care providers, and an electronic clinical
information system. However, there was inadequate evidence to support any of these
six factors as essential to the success of SM programs®©?.

SM support focuses on assisting persons to develop the skills necessary to
increase their confidence, provision of necessary equipment and tools, and regular
contact with members of the health care team to address problems and acknowledge
accomplishments®?. Self-management education programs (SMEP) vary widely, and
it is difficult to identify the most effective self-management program. But SMEP can
be broadly grouped into two categories: condition-specific education programs and
generic, community-based group education programs. Although self-management is
only one element of improved chronic disease care and achieving better chronic
disease management in primary care requires more than self-management, self-

management support interventions which focus on self-efficacy and behavioral
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change appear to be most effective in terms of improving individuals’ quality of life
and health outcomes and reducing emergency use of health services®®),

Physician-patient communication is important for helping patient to manage
their own health. Helping them is more than information exchange by providing
navigational help, supporting patient autonomy, and providing guidance and advice.
Chronic disease patients must navigate a complex health care system to obtain care;
motivate and involve communication to increase self-efficacy and autonomy of taking
control their health; and give instruction and recommendation that are patient-
focused. Self-management and quality clinical care are dependent on each other. The
in-Office program and linked-health coach self-management program employed SCT
and social ecological model to enhance maintenance. Both program improved self-
efficacy and quality of life®!), Self-management programs based on SCT were
assessed but the evidence is insufficient to conclude about clinical effectiveness of
self-management program on enhancing Korean patients’ self-efficacy in chronic
disease management. However, the structured self-management program based on the
four learning strategies in self-efficacy theory (skill mastery, social persuasion,
observation learning, and reinterpretation of symptoms) is essential to improve
patients’ self-efficacy in disease management®®,

The empowerment informatics (EI) framework guides to identify goals of
self-management interventions and the outcomes of patient perspectives and empirical
outcomes. The EI framework recommend that patients living with chronic illnesses
and collaborating nurses can use health-enabling technologies (HET) to support the
relationships among patients’ behaviors (self-management), patients’ unique
characteristics and context (health force), and patients’ individual goals®?),
Likewise, a nurse-led home visiting intervention for hypertension management proved
its effectiveness on all outcomes improvement (hypertension knowledge, blood
pressure monitoring, dietary management, medication adherence, and self-confidence
in hypertension SM) and in promoting an individual’s ability to self-manage
hypertensive care among a group of low-income older adults with hypertension®?9,
The concept of SM has been developed, tested, and used. Interventions and programs

have been designed and tested. SM interventions and programs improve the outcomes
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of persons with chronic illness. In conclusion, SM interventions are effective and

providing innovative programs for chronic care®?).

2.10 Program Development

Australia developed empirical model for the development of disease
management in general practice by using HT as a case study. The methods consisted
study context, theoretical and methodological framework, procedures, and stages of
empirical investigations. The results revealed a definition of disease management and
the development of the Australian disease management approach to hypertension in
general practice (ADAGE) program for patients aged 18—75 years who are at risk for
major cardiovascular events. A main component of the ADAGE program was an
information, communication technology package including an interactive CD-ROM
program commissioned for the practitioner’s desk top computer by the ADAGE GP,
coordinator and nurses. CD-ROM contained the capability to assess risk and changes
in risk status, the capability to provide informational material for use during the
consultation to assist risk factor modification, the capability to provide practitioners
with additional clinical support; and the capacity for intervention tracking and
recording keeping. Each patient is referred to a dietician at least one session of advice
on healthy eating and physical activity during the course of the program. Non-
pharmacological composing healthy eating, physical activity, smoking, alcohol, and
relaxation was provided for patients®??. The practical community-based program
was develop for Bangladeshi chronic kidney disease and HT patients by setting out
four steps of a six steps model (Step 1: Need assessment, Step 2: Specify change
objectives, Step 3: Selecting theoretical method and practical strategies, Step 4:
Constructing a program plan, Step 5: Implementation, Step 6: Evaluation), which was
based on behavioral theory, relevant research, knowledge of practice and the target
patient group'??. The intervention mapping (IM) protocol describes the iterative path
from problem identification to problem solving or mitigation. Each of the six steps of
IM comprises several tasks each of which integrates theory and evidence. The six
steps and related tasks of the IM process are: 1) Conduct a needs assessment or

problem analysis, identifying what, if anything, needs to be changed and for whom; 2)
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Create matrices of change objectives by combining (sub-)behaviors (performance
objectives) with behavioral determinants, identifying which beliefs should be targeted
by the intervention; 3) Select theory-based intervention methods that match the
determinants into which the identified beliefs aggregate, and translate these into
practical applications that satisfy the parameters for effectiveness of the selected
methods; 4) Integrate methods and the practical applications into an organized
program; 5) Plan for adoption, implementation and sustainability of the program in
real-life contexts; 6) Generate an evaluation plan to conduct effect and process
evaluations. Intervention mapping is not a new theory or model; it is an additional
tool for the planning and development of health promotion interventions. Although
IM is presented as a series of steps, the planning process is iterative rather than linear.
Program planners move back and forth between tasks and steps. The process is also
cumulative: Each step is based on previous steps, and inattention to a particular step
may lead to mistakes and inadequate decisions?®. The community-based service
delivery program for elderly by volunteer presented 3.9 mmHg SBP reduction and
more than 20 mmHg mean BP reduction in those who had stage Il hypertension. They
were trained six chapters: understanding blood pressure and hypertension, the skills of
blood pressure measurement, managing blood pressure, counseling and adherence,
clerical tasks, and operation of the blood pressure program. The volunteers measured
senior center members’ BP every other week then data were record on card for each
participant. They informed participants of their BP status using color-coded visual aid
and uses a protocol to advise participant about the important action steps, such as
taking medication regularly and seeking physician®?®. Interdisciplinary HT-focus
educational program taught collaborative by a registered by dietician and a pharmacist
in community improved participants’ knowledge of HT, adherence to medication, and
increased exercise?. However, there was unclear to what extent community-based

program can be effective on prevention and management of CVD®29),



CHAPTER Il
RESEARCH METHODOLOGY

This chapter describes the research methodology, which includes research
design, study period, study area, study population and sample, sample size, sampling
technique, intervention, data collection, data analysis, ethical consideration,

limitation, and public health significance.

3.1 Research Design

Quasi-experiment was used. This was an intervention study among poorly-

controlled hypertension patients in urban community under accountability of primary
care unit (PCU) of Contracting Unit of Primary Care (CUP) Muangya 4 (MY 4) in
Muang district, Nakhon Ratchasima province, Thailand.

3.2 Study Period

The study was conducted 15-month period during January 2017- March
2018.

3.3 Study Area

Nakorn Ratchasima province is located in the North-East region of Thailand.
The province has the largest area and the second population number in Thailand. It
comprised 32 districts with 2.6 million people in 2015 and the Muang district is the
center of the province. The total population number of Muang district in 2014 was
4 69,682. The household number was 66,231. The number of hospitals in Muang
district is 12: seven public hospitals, and five private hospitals. In addition, a new
managerial functional organization was created in the Muang district, namely the
Primary Care Network (PCN). The PCN consists of 13CUPs: the four CUPs in
Muangya CUP with 33 PCUs are all public; the ninth other CUPs with 13 PCUs are
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either public or private. In the early phase, Maharat Nakorn Ratchasima hospital and
the health district office worked as supporters of and facilitators for Muangya CUP.
The group of primary care units under the governmental district level in Nakhon
Ratchasima province is called Mungya CUP, comprising 4 CUPs. The Primary Care
Unit (PCU): The PCU is the place where a patient receives holistic care upon first
contact with the health care system, before being referred elsewhere within the
system. A patient will be given continuing and comprehensive care. The primary care
unit is responsible for its catchment area’s population’s health, emphasizing the dual

strategies of promotion and prevention.
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Figure 3 Location of Nakorn Ratchasima province in Thailand and Muang district in

Nakorn Ratchasima province
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Figure 4 Location of each PCU in MY 4 CUP in Muang district, Nakorn Ratchasima

province

Muangya 4 Contracting Unit of Primary Care (MY 4 CUP) is responsible for
about sixty-six thousand people who live in different urban areas, consisting of five
PCUs. MY 4 CUP is located in the center of Muang district, Nakorn Ratchasima
province. So migration is a major problem to consider. Globalization and urbanization
are essential health determinants. The risk behaviors are eating less fiber or junk food,
less exercise, emotional problems, drinking of alcoholic beverages and smoking;
consequently non-communicable disease such as hypertension and diabetes mellitus.
Respiratory tract infections and gastrointestinal tract infections were the two major
communicable diseases. Additionally, major causes of death are cardiovascular

disease, cerebrovascular disease, and cancer.

3.4 Study Population and Sample

The target populations were poorly-controlled hypertension patients who
registered and live in MY 4 CUP responsible area.
3.4.1 Inclusion Criteria
The selection criteria are as follows:
Age 30-70 years
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Registered patient
Diagnosed essential HT with the average BP of last three visits
>140/90 mm Hg
Lived in the responsible area at least 1 year.
Willing to participate in this research
Can communicate and write effectively in Thai.
3.4.2 Exclusion Criteria
Participants with any of the following conditions are ineligible:
BP >200/100 mm Hg
postural hypotension
Terminal disease: CVD, CVA, Renal Failure (RF), Cancer
Psychiatric hospitalization with in the past 2 years
Pregnant or breast feeding
Planning to leave area prior to the anticipated end of participation
Current use medications for treatment of psychosis or manic
depressive illness
Current use weight-loss medications in 3 months prior to first

screening visit

3.5 Sample Size

The sample size was calculated by using the following formula for two-
sample parallel design for continuous data*?".

2[Za + ZB)%0*
AZ

When: o = the standard deviation of SBP =11.2
Z, = 1.65 ata=0.05Z;=0.84 atp =0.2 (power 80),
A = Effect size of mean difference of SBP change between experiment
and control=5.5
n = 2(1.65 +0.84)% x (11.2)?
(5.5)?

= 51.4 (+30% attrition)* = 66.8 =67
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The calculated sample size in each group will be at least 67. Thus the total
number is 134 participants.

*According to the experience of doing research in Muang district
,Nakhon Ratchasima province , Thailand, the loss follow up rate was around 30%.

3.6 Sampling Technique

1. There are 5 PCUs in MY 4 CUP but 1 PCU is charged by Red Cross of
Thailand. The inclusion criteria to select an experimental PCUs from the left of 4
PCUs were 1) having the high prevalence of hypertension. 2) having the highest
number of population. 3) having sufficient TD3128 providing for patients. The
controlled PCU was selected by the similar context including the population,
prevalence of HT, health service system, and staffs. The exclusion criteria of PCU
selection were 1) be not under charge of Maharat Nakhon Ratchasima hospital such as
undercharge of Red Cross. 2) Be not in the center point of urban area where malls,
governmental offices, and famous schools were in.

2. The information of the last 3 blood pressure level measurements were
retrieved from 43 files of HOSXp database among 2,231 hypertension patients in 2
PCU. The average blood pressure level of each patient was calculated then the 1,029
poorly-controlled hypertension patients were selected from those information who
had average clinic BP >140/90 mm Hg and 190 of those met the inclusion and
exclusion criteria as eligible participants.

3. According to limitation of providing of TD3128 and budget,
randomization of eligible participants both experimental and control group were done.
The 99 and 91 eligible poorly-controlled hypertension patients of experiment and
control group respectively, were separately coded and randomized by number in each
PCU by excel. With those number to be experiment and control group, 67 participants
were in each arm.

4. The eligible poorly-controlled hypertension patients who met inclusion
and exclusion criteria were contacted and asked the decision whether he/she decide to
join the program or not. Of those 63 of experiment and 65 of control who were

contacted, if they decided to be the participant, they were made appointment date for
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program meeting and inform consent. If he/she did not join, researcher drew lots to
replace.

5. Sixty-three participants enrolled in experimental group and sixty
participants were in control group. Five participants in control were cut off after the
first round of data cleaning due to their age were 71 years old. At the end of program,
there were 63 poorly-controlled HT patients who got completed the intervention in
experimental group. There were 60 poorly-controlled HT patients in control group.

5 PCUs o MY 4 CUP (pop: 61049, 2016)

Muang District (pop: 469,682, 2014)

Inclusion criteria for

experimental PCU

. 1. high prevalence of

hypertension A
/ \ 2. highest number of
EXPERIMENT: Joho PCU population CONTROL: Huetalae PCU

2016 3. sufficient of
( ) TD3128 providing for (2016)

patients
Total pop: 17,068 Exclusion criteria for Total pop: 14,243
experimental PCU

Total No. of HT: 999 Lnotunder charge of | 401 No. of HT: 1,232
Maharat Nakhon

Ratchasima hospital

2. not in the center No of poorly-controlled HT:

513 point of urban area 516

i a7

Prevalence of HT: 11% IS PR TTa for . 159
control PCU Prevalence of HT: 15%

. by the similar context
1 doctor and 7 family nurses including population,

1 doctor and 6 family nurses
/ prevalence of HT, \ /
health service system,

and staffs
— Inclusion & exclusion ———» l

No of poorly-controlled HT:

A

No of eligible poorly- No of eligible
controlled HT: 99 poorlv-controlled

<—— Simple Random Sampling ——

v

67 participants 67 participants
<4——— Enrolled as participants —» l
63 participants 60 participants
<«— Integrated health Usual —
v literacy and self- care v
management
63 participants program 60 participants

Figure 5 Flow diagram of sampling procedure
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3.7 Research Instruments

The measurement tools of this study composed three parts: 1. questionnaire,
2. blood pressure monitor, 3. biochemistry laboratory test. There were 5 parts of
questionnaire as following; 1) demographic data, 2) lifestyle and management
knowledge®”, 3) health literacy (adapted from self-administered questionnaire of
Thai’s health literacy level which constructed by Health Systems Research Institute
(HSRI) of Thailand)®®, 4) self-management behaviors®® and 5) adherence®?.
The instruments of data collection in this study were as follows:

3.7.1 Questionnaires to collect data

A questionnaire was used to collect data by face-to-face interview which
was provided by research assistants. Questions were originally constructed in English
and later translated into Thai, except part 3, which was already in the Thai language.
Family nurses and related staff at urban PCUs read the questions and edited them to
make the language more comprehensible. After that, the questionnaire was sent to
three experts for validity improvement, resulting in a score of 0.8 on the overall item
objective congruence (IOC) index. The IOCs of part 1, 2, 4, and, 5 were 0.8, 0.8, 0.9,
and 0.7 respectively. There were 17 questions of part 1; 6 questions got I0C as 3/3,
10 questions got I0C as 2/3, and 1 question got IOC 1/3. A last question was deleted
from part 1 questionnaire. For part 2, there were 14 questions which half of them got
IOC as 3/3. The rest 7 questions got 10C as 2/3. There were 20 questions in part 4
which 13 of them got I0OC as 3/3. The rest 7 questions got IOC as 2/3. Two questions
were added by experts’ recommendation. All IOC of part 5 for 7 questions were 2/3.
Thus there was no deleted question in part 2, 4, and 5. After this review, the
questionnaire was adjusted and tested for reliability on the 30 poorly-controlled HT
patients in nearby PCU where similar context was. The purpose of conducting the pre-
test was to detect any unclear statements, or misleading or highly sensitive guestions
in the research instrument, and to check the questions to ensure the validity and
reliability of the questionnaires before it was used on the participants. There were 74
questions, presented as follows: 1) 16 questions on demographic characteristics, 2) 9
questions on lifestyle and management knowledge (8 true/false question and 1

multiple choice; KR-20: .607), 3) 20 questions on health literacy (Cronbach’s alpha of
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literacy and potential: .960, self-care of chronic patients: .861), 4) 22 questions on
self-management behaviors (Cronbach’s alpha: .881), and 5) 7 questions on drug and
appointment adherence (Cronbach’s alpha: .968). The SPSS V22 software (university
license) was used to analyze the data. The questionnaires comprised five parts as
describe below. Part 1 was measured and collected at baseline, and part 2-5 were
measured and collected at baseline, 3-months and 6-month.

Part 1: Demographic data consisted of age, gender, marital status, education
level, household income, occupation, health insurance, smoking history, alcoholic
drinking history, medical conditions, and medications administration. There were 16
questions.

Part 2: Lifestyle and management knowledge: The hypertension evaluation
lifestyle and management (HELM) knowledge scale measures the hypertension
knowledge in the context of the chronic care model and demonstrates content and
construct validity. The domains include general hypertension knowledge, lifestyle and
medication management, and measurement and treatment goals. This scale was
appropriate for use among patients with a diagnosis of hypertension for whom the
goal was to be active participants in the management of their hypertension®”). There
were 9 questions which were 8 multiple choices and 1True/False questions.

Part 3: Health literacy had 2 sub-categories and 20 questions as literacy and
potential literacy and health literacy for chronic patients or self-care of chronic
patients by modifying from self-administered questionnaire of Thai’s health literacy
level which constructed by HSR of Thailand®?.

Literacy and potential literacy have 7 questions with 4-rating scale.

Health literacy questionnaire is the second part which was self-care of
chronic patients’ part, which were 2 issues as following; 1) experience sharing, and 2)
self-observation. There were 13 questions. The questionnaire was formed of 11 score
levels from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10. 0 means absolutely disagree and 10
means absolutely agree. Participants write Y to choose the level of their agreement.
There was no cut of point of self-care of chronic patient’s level but the score was
compared with average score of chronic patients in Thai national survey®.

Part 4: Self-management behaviors were measured by a number of

hypertension self- care profile (HBP SCP)®“? There were the similar 22 questions for
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different three section of behavior scale, motivation scale, and self-efficacy. The
questions have 4-rating scales involving participants’ perception about the importance
of healthy diet, regular exercise, and monitoring blood pressure; frequency of self-
management behaviors including how often salt is added to meals, frequency and
intensity of exercise, and how often participants check their blood pressure. Selected
part of questionnaires were without the part of motivation and self-efficacy. To be
appropriate for Thai context, this part was adjusted from 4 rating-scale to 3 rating-
scale based-on biostatistician expert recommendation. There was no cut point of the
total score thus 3 categories with equal interval were used as the cut of point to
compare between the intervention and control group.

Part 5: Adherence had 2 sub-categories as medication non-adherence and
appointment non-adherence. Medication non-adherence scale measured patients
medication-taking behavior by a self-report questionnaire with yes or no questions,
except the last question that have five alternatives (never or rarely/once in a
while/sometimes/ usually/all the time)“?. Appointment non-adherence question was
adjusted from a study“?under an expert guide. There was 3 categories as every time,
sometime, and never. Appointment and medication adherence questionnaires were
constructed to be appropriate for Thai context.

Questionnaire was applied to collect data by face-to-face interviewing about
30 minutes to be completed. Lifestyle and management knowledge total score was 10,
knowledge was categorized into low (<6), moderate (6-7), and high (>8)®®. The total
score of literacy and potential literacy was 4 and was divided into poor (1.1 - 2.0), fair
(2.1 - 3.0), and good (3.1 - 4 .0). The total score of self-care of chronic patients was
10 but HSRI was not categorized into any group®. The total score of self-
management behaviors was 3 and was grouped into inadequate (<2.34) and adequate
(>2.34)*. The adherence level was calculated with a score sum of points, which
were divided into three levels of adherence: high adherence (score 8), medium
adherence (score 6 to 8), and low adherence (score < 6) ¢2),

3.7.2 Instrument for measure clinical outcomes

1) Seven-days MFBP measurement by TD-3128 with the telehealth assisted
system was provided to measure BP at home for VHVs. VHVs were selected from
each community of both experimental and control study area by a family nurse who
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response for a community. To get cooperation from VHVs in this study, a family
nurse selected the VHVS who they think that he/she had good attitude, appropriate
knowledge, and had experience and good skills on NCD working in community. Then
they were refreshed course on the risks, clinical diagnosis, treatment, and
complications of HT, and they also were trained to use the TD-3128 .For collecting
the average BP at baseline, 3 months and 6 months, the trained VHVs performed
measurement of BP three times daily in the morning for each patient for 7 days. BP
measurements were taken in patients’ homes when they were well rested using the
appropriate positioning and suitable BP cuff size. The data from the three
measurements were automatically saved in memory of the URIGHT TD-3128 blood
pressure monitoring system (ESH 2010 approval of the FORA Care Blood pressure
Monitoring System is substantially equivalent to predicate URIGHT TD-3128 blood
pressure monitoring system) with support by Connect Diagnostics Co. Ltd. The
average of the second and third values of in each day of 7 days was calculated to be a
representative from total 14 values of SHBP/DHBP at that time. The data of
SHBP/DHBP from MFEP were analyzed to determine the effectiveness of integrated

program in this study.

Experiment |  Activities Time By Control
group group
v Baseline MFBP | 7-days VHVs v
measure

\/ HBPM Everyday in Uncontrolled
intervention month 1-3 HT patients

v At 3-months 7-days VHVs v
MFBP measure

‘/ HBPM Everyday in Uncontrolled
intervention month 4-6 HT patients

v At 6-months 7-days VHVs W

MFBP measure

Figure 6 Morning field blood pressure and home blood pressure monitoring

Only poorly-controlled HT patients in experimental group were trained to
measure their BP at home twice daily in the morning and in the evening every day by
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the URIGHT TD-3128 blood pressure monitoring system for HBPM®4, A lthough
HBPM is better for diagnosing uncontrolled HT compared to clinical measurements
©9the data of SHBP/DHBP from HBPM were not taken to analysis for change. To
control the quality of SHBP/DHBP measurement, 7-days MFBP by TD-3128 with the
telehealth assisted system was used as a SHBP/DHBP data collection instrument in
both experimental and control group. Whereas HBPM was used as a tool of self-
regulation and self-management for poorly controlled HT patients in experimental

group only.

TD-3128

Blood Pressure Monitor

+ 400 Memory with Date / Time

+ USB (TD-3128A) / Bluetooth (TD-3128B)

Figure 7 Blood pressure monitor TD-3128

The instruction and schedule were made up to communicate with researcher,
research assistants, VHVs of both experimental and control groups’ areas, and
patients in experimental group in order to easily use and to appoint date for collecting
and sending back TD-3128 blood pressure monitoring to upload data. Research
assistants synchronized to transfer data into upright telehealth platform/connect
telehealth on cloud as schedule. The HBP of the first-one week of the first month at
baseline data, 3-months data and 6-months data after the program staring were
analyzed for average SHBP/DHBP, which were measured for 7-days MFBP.

2) Biochemistry level was also measured by using results from blood and

urine tests for LDL-cholesterol, HDL-cholesterol (mg/dL), triglycerides (mg/dL),
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estimated glomerular filtration rate (GFR), and albuminuria. Those blood and urine
were test twice at baseline and 6-months of intervention implementation. Those test
were sent to medical laboratory which got MOPH-DMSc-CLO01 for quality assurance
approval by Ministry of Public Health.
LDL was divided into normal (< 130 mg/dL) and higher than normal
(>130 mg/dL).
HDL for female was categorized into normal (> 50 mg/dL) and lower than
normal (< 50 mg/dL).
HDL for male was categorized into normal (> 40 mg/dL) and lower than
normal (< 40 mg/dL).
Triglyceride was divided into normal (< 150 mg/dL) and higher than normal
(>150 mg/dL).
GFR calculating by modification of diet in renal disease (MDRD) used to
define patient into 5 stages of chronic kidney disease;
- stage I GFR> 90 ml/min/1.73m?
- stage Il GFR=60-89 ml/min/1.73m?
- stage Il GFR=30-59 ml/min/1.73m?
- stage IV GFR=15-29 ml/min/1.73m?
- stage V GFR <15 ml/min/1.73m?
Albuminuria has 3 categories as
- normoalbuminuria (albumin/ creatinine ratio (ACR)
< 30 mg/g creatinine)
- microalbuminuria (ACR= 30-300 mg/g creatinine)
- macroalbuminuria (ACR >300 mg/g creatinine)

3.8 Intervention

The program would reflect the criteria of being: evidence based;
theoretically sound; acceptable to stakeholders; and testable within a rigorous
empirical framework. Therefore the integrated program was based on HLCM and

self-management concepts.



58

3.8.1 Program Description

The integrated health literacy and self-management model was designed to
ensure that all stakeholders involve, participate, and mutually design the integrated
program in order to create comprehensive program to care poorly-controlled HT
patients. Integrated program was developed based on the health literate care model
and self-management model for delivering quality of care to poorly-controlled
hypertensive patients in order to mainly improve BP control. The model was
developed consistent with evidence and patient preferences, mobilizing community
resources, promoting high quality care, enabling patient self-management,
implementing effectively using patient/population data, and cultural competence care
coordination. The assumption of the model was to improve hypertension care system,
promote health literacy, and personalized self-management plan by patient, care
provider and public health care team with proactive home visit systematic
intervention.

Intervention Mapping (IM) was applied to develop program which processes
following the six steps of the IM process are: 1) conduct a needs assessment or
problem analysis, 2) create matrices of change , 3) select appropriate theory-based
intervention methods and translate these into practical applications that satisfy the
parameters for effectiveness of the selected methods; 4) integrate methods and the
practical applications into an organized program, 5) plan for adoption, implementation
and sustainability of the program in real-life contexts, 6) generate an evaluation plan
to conduct effect and process evaluations. The program was divided into two phases.
However, it was clear that step 1) and 2) have been already set by a researcher.
Although step 3) was applied HLCM and SM as main theory, there was necessary to
involve opinion sharing of all stakeholders for translation theory into practice
effectively. Then step 4)-6) were proceeded. All six steps was modified into two main
phases.

Intervention contained two-main phases; 1) first phase was mainly for
integrated program development. There were 3 steps 1.1) assessed need from all
stakeholders, 1.2) created integrated program, and 1.3) revised program. 2) second
phase was divided into 3 steps 2.1) preparation of stakeholders (team, VHVs, and

experimental participants), tools, and process of integrated program and data



59

collection planning, 2.2) Implementation | by two-day workshop, patients’ HBPM
with VHVs support and 7-days MFBP, and 2.3) patients’ HBPM with VHVs support,
7-days MFBP and twice home visit by family nurses.
1) First phases

Four group discussions were conducted in this phase. There were stakeholder who
involved these process as following: 2 hypertension patients, 25 village health
volunteers (VHVs), 7 family nurses, 3 public health personnel, a pharmacist, and a
family doctor.

1.1) Need assessment (2 weeks):

- Review literature was done.

- A first group discussion included all 39 stakeholders to define

strengths, resources and potentials of experimental PCU and experimental community
including problems based-on 20-items HLCM and hypertension care system

improvement. There are 20 elements using to assess and address an organization as

following.
1: Form a team
2: Assess your practice
3: Raise awareness
4: Tips for communicating clearly
5: The teach-back method
6: Follow-up with patients
7: Telephone considerations
8: Brown bag medication review
9: How to address language differences
10: Culture and other considerations
11: Design easy-to-read material
12: Use health education material effectively
13: Welcome patients: helpful attitudes, signs
14: Encourage questions
15: Make action plans
16: Improve medication adherence and accuracy
17: Get patient feedback
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18: Link patients to nonmedical support

19: Medication resources

20: Use health and literacy resources in the community
1.2) Create program (1 month):

- A second group discussion was constructed to develop Muangya HT

information system by involving 11 multidisciplinary personnel and a computer
technician.

- A third group discussion was held including all 39 stakeholders in

order to criticize and improve HT clinical practice guide line of Muangya Primary
Care Cluster (Muangya PCC), HT cartoon picture book, and consultation hotline
group.

- A fourth group discussion was conducted including all 39

stakeholders to create an appropriated workshop for self-management.

- Program was created as draft based on HLCM, self-management

model and evidence-based HT guideline by involving multidisciplinary team.
1.3) Revised program (2 weeks):

- The 2" draft of program was twice presented to community in order
to reshape appropriately.

- The final program was subsequently written and distributed to all
stakeholders.

2) Second phases
2.1) Preparation:

- Team meeting was held involving family doctors, family nurses,
health care workers, village health volunteers, hypertensive patients and municipality
members and technicians of blood pressure monitoring program.

a) Two informal collaboration teams were established. The first
team was designated the “HT team” of the hotline group, which consisted of
researcher, cardiologist, family doctors, family nurses, health care workers, and
technicians from both experiment and control PCU. This team was responsible for
running overall program. The second team was a family care team from the
experiment PCU, which closely cared patients following the plan of program. The

VHVs established a hotline group, called “Love HT” to communicate, support, and
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manage the patients’ problems with support from the VHVs, family nurses, and a
family doctor.

b) Research assistants and healthcare workers were trained to use
the HBPM tool (TD-3128) and the URIGHT Telehealth software to collect, check,
retrieve, and present the patients’ data. They took TD-3128 to measure their blood
pressure at home by themselves and checked their data in telehealth system. The
problems of using TD-3128 and software were discussed and solved.

c) Twenty-three VHVs from the experiment PCU received a
refresher course on the risks, clinical diagnosis, treatment, and complications of HT.
They were also trained to use the TD-3128 and they took TD-3128 to measure their
blood pressure at home by themselves. The problems of using TD-3128 was discussed
and solved.

They were also trained to ask patients three Thai-modified
questions, as follows:

1. What is your main problem in HT control?
2. What does method do you use to solve your problem?
3. Why is this method important for controlling your HT?

d) Simple instructions were created for the experiment participants
and the VHVs.

e) Twenty VHVs from the control group were trained to use the TD-
3128 only, without the Thai-modified questions. They received a schedule of HBPM.

- Patients’ bag with HBPM equipment, instruction guide, information
sheet, inform consent form, questionnaire, cartoon book, schedule of HBPM and
hypertension note book with advice were prepared for experimental group. Instruction
guide, information sheet, questionnaire, and hypertension note book with advice were
prepared for controls.

2.2) Implement I (3 month): only experimental group

- Set participants meeting and inform consent separately for
experiment and for control group. Taking blood and urine test, and interviewing for
baseline data after that.

- Improve the primary care system by providing the HT CPG of the
PCC to family doctors and nurses to aid in their decision-making regarding patient
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treatment.

- Provide group-based health education on HBPM and self-monitoring
during a two-day workshop (see Table 1 for the workshop schedule).

- Instruct patients with poorly controlled HT to use the TD-3128 to
complete their daily HBPM twice in the morning and twice in the evening, following
the recommended schedule. Poorly-controlled HT take home blood pressure (TD-
3128) as recommended schedule.

- To ensure experimental participants complying with self-
management behavior, the VHVs completed a home visit or call, provided weekly
advice over three months, and asked each patient the three Thai-modified gquestions
on HT control.

2.3) Implement 11 (3 month): only experimental group

To monitor and evaluate of experimental participants to comply with self-
management behavior, home visit by family nurse and group meeting were set in
implementation 1l of phase 2 period.

- FN did a first home visiting base on INHOMESSS-Ask me and teach
back method to explore goal setting, self-monitoring and reflective thinking, decision
making, planning for and engaging in specific behaviors, self-evaluation and
management of physical, emotional and cognitive responses associated with health
behavior change. Also, family nurse promoted an individual’s ability to self-manage
hypertensive care

-Group meeting for discussion any identification of self-management
successfulness, problems, and possible solutions was established to conduct
appropriate individual care.

- Make a second home visit to follow up reminder, promote health
behavior, and empower participant and family.

3.8.2 Usual Care Description

In the control PCU, neither the 20-VHVs nor participants were trained to
perform the intervention, except for BP measurements by VHVs at seven days of
baseline, 3-months and 6-months. In addition, organizational improvements, based on
the HLCM and stakeholder involvement, were not offered to the control PCU. The
participants did not receive the two-day workshop on self-management, did not
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receive the HBPM tool (TD-3128). The control participants receive home visits or
calls from the VHVs for advice as usual, which is not weekly approach.
3.8.3 Responsibilities
FN and public health officer were responsible for:
e Be trained about risks, HT, complications, treatment by medicine and
lifestyle modification, research materials and HLCM
e Being research assistants and screened the eligible poorly-controlled
HT patients.
VHYV are responsible for
e Co-ordinate with Researcher, FN, poorly-controlled HT patients, and

community

3.9 Data Collection

Data were collected after participant decided to enroll into the study and
finished inform consent process.

Face to face interviewing were used to obtain data from poorly-controlled
HT aged 30-70 years in catchment area of 2 PCUs of MY 4 CUP. The entire
procedure for data collection consisted of the following steps:

1. Identified and contacted the 2 study sites to obtain permission to
conduct the study. The research proposal was submitted and approved by the
Institutional Review Boards (IRBs) of Ethical Committee of Maharat Nakhon
Ratchasima Hospital Board.

2. The researcher trained a FN and public health officer to be the research
assistants for data collection methodology, explaining the purposes of and process
used in the study, and the protection of the participants’ various legal and ethical
rights.

3. The procedures was explained by the research assistants before the
participants were be asked to give their informed consents. Before each participant
interviewing, the researcher or a well-trained research assistant explained the purpose
of and the process used in the study, as well as ensured the participants that their

information would be kept confidential. The researcher and researcher assistances
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also informed the participants that some questions was very personal and therefore,
the participants had the right to decline to answer or withdraw from participation in
the study if they felt that they did not want to continue for any reason.

4. For the questionnaire interviewing, a written informed consent form
was given to each participant to read; the form was explained before participants were
asked to make any decision as to whether to participate in the study or not.

5. For the questionnaire interviewing, those individuals agreeing to
participate in the study was then be asked to sign a formal written consent. For those
who could not write, their right thumb print was taken as a symbol that they had
agreed to participate in the study. Four public health personnel and 2 nurses from
social medicine department of Maharat Nakhon Ratchasima hospital, and 2 family
nurses from experimental PCU were trained to face-to-face interview by questionnaire
both experimental and control participants. However, the main interviewer were from
central organization, social medicine department of Maharat Nakhon Ratchasima
hospital. When participants did not present on appointment date, two family nurses
from PCU made a new appointment based on patients’ convenience for face-to-face
interview

6. The participants was interviewed by questionnaire. There were 74
questions which took approximately 30 minutes to complete. If the participants did
not understand the meaning of a question, the researcher or the research assistants or
the family nurses explained the meaning of the question. If a participant felt
uncomfortable answering a question, he/she could omit answering this item.

7. The participant was reassured that their response was confidential, and
that no link could be made between any participant and the data contained on their
respective completed questionnaire forms. The participants were confirmed that they
wished to participate in the study and were assured that they had the right to withdraw
from the study at any time.

8. After completion of each data collection, the researcher and assistant

checked data for completeness.
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3.10 Data Analysis

Data analysis were done by SPSS V22 software (university license) was
used to analyze the data to evaluate the effectiveness of integrated program. The
program was constructed based on HLCM and SM and was implemented on the
poorly-controlled HT patients both demographic and outcomes as following:

1) Clinical outcomes: blood pressure level (SBP/DBP), BMI, WC, and
biochemical level (LDL cholesterol, HDL cholesterol, Triglyceride, Albuminuria,
GFR)

2) Functional outcomes: SM behaviors (healthy diet, regular exercise,
monitoring blood pressure), and adherence (appointment non-adherence, medication
non-adherence)

3) Process outcomes: life style and management knowledge, and health
literacy for chronic diseases

3.10.1 Descriptive analysis

Descriptive statistics, including frequency, percentage, mean, standard
deviation, median, interquartile range, minimum and maximum were used to analyze
the participants’ demographics, lifestyle and management knowledge, health literacy,
self-management behaviors, adherence, and clinical outcomes.

3.10.2 Statistical analysis

1) To compare the experiment and control groups

1.1) Categorical variables: These variables (Sex , BMI, WC, Marital
status, Education, Number of family members, Financial status, Occupation, Health
insurance, Drinking history, Number of comorbidity, Number of risk of CVD/ CVD,
Dyslipidemia, Diabetes mellitus, Renal disease, Number of non-risk of CVD and non-
CVD, First Treatment, Drug reminder, Lifestyle and management knowledge, Self-
management behavior, Adherence) were tested the difference between experiment and
control groups by chi-squared test with statistical significance at P<0.05. Fisher’s
exact test were applied to test the difference between experiment and control groups
theses categorical variables (Smoking history, Coronary artery disease,
Cerebrovascular disease, Drug preparation ) with statistical significance at P<0.05.

1.2) Continuous variables were tested normality by Shapiro-Wilk test.
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- The independent t-test with statistical significance at P<0.05 was
applied the difference between experiment and control groups for continuous
variables with normal distribution (Female WC, Male WC, BMI, SHBP, DHBP,
LDL, Self-management behavior score).

- The Wilcoxon—-Mann-Whitney with statistical significance at
P<0.05 was tested the difference between experiment and control groups for
continuous variables with non-normal distribution (Age (years), Household income,
Individual income, GFR, Female HDL, Male HDL, TG, Albuminuria, Lifestyle and
management knowledge, Writing messages for others to understand, Reading
comprehension, Talking to others understandably, Heard voices clearly, Clear vision,
Daily activities, Going out independently, Experience sharing, Self-observation,
Adherence).

1.3) The factors which P-value less than 0.25 were reanalyzed, which
were health insurance, smoking history and drinking history, no.of chronic disease
and no.of risk CVD/ CVD. Smoking and drinking history were regrouped into binary
outcomes. Those were tested the difference between experiment and control groups
by Chi-square with statistical significance at P<0.05. No. of chronic disease and CVD
disease were tested for the difference between experiment and control groups by
independent sample T-test with statistical significance at P<0.05. Only No.of
riskCVD/CVD was significant difference between experiment and control groups, P-
value=.039

2) Test the effectiveness of this program; intention to treat (ITT) analysis
was applied to analyze the program effectiveness. Although 63 experimental
participants and 60 control participants did a completed 6-months follow up, there
were missing values of dependent variables. The missing values were replaced by the
average value of the other time point of the same variable.

2.1) Normality was tested by Shapiro-Wilk test statistic for main
outcomes and secondary outcomes (at baseline, 3-months, and 6-months), and for
biochemistry levels (at baseline and 6-months).

2.2) Multiple linear regression was used to analyze mean difference
of dependents variable (SHBP, DHBP, BMI, WC, Lifestyle and management
knowledge, Writing messages for others to understand, Reading comprehension,
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Talking to others understandably, Heard voices clearly, Clear vision, Daily activities,
Going out independently, Experience sharing, Self-observation, Self-management
behavior score, and Adherence).

- Each mean difference of variable at 3-months was calculated by
baseline value minus 3-months value, and each mean difference of variable at 6-
months was calculated by baseline value minus 6-months value.

- Then each dependent variable was tested by Multiple linear
regression with statistical significance at P<0.05 adjusting non-equivalent baseline of
Sex, No.of risk of CVD/CVD, and Experience sharing.

2.3) Multiple linear regression was used to analyze mean difference
of Biochemical level (GFR, HDL, LDL, TG, Albuminuria).

- Each mean difference of 6-months was calculated by 6-months
value minus baseline value.

- Then each dependent variable was tested the difference between
experiment and control groups by multiple linear regression with statistical
significance at P<0.05 adjusting non-equivalent baseline of Sex, No.of risk of
CVDI/CVD, and Experience sharing.

3.11 Ethical Consideration

This study was reviewed and approved by the Institutional Review Boards
(IRBs) of the Ethical Committee of Maharat Nakhon Ratchasima Hospital. Each
participant read and signed a written informed-consent form. Code names were
assigned to each participant to protect their privacy and the data was kept confidential.

The control PCU will receive the integrated program after the study is completed.

3.12 Limitation

1) There were limitations in the present study. The quasi-experiment design
was chosen because there may have been an increased chance of contamination if
poorly-controlled HT from only one PCU were randomized into an experiment and
control group; however, budget limitations, especially in providing the HBP
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measurement tools, prevented the researchers from including more than two PCUs in
the study. Although this quasi-experiment design had imbalance of some baseline
factors, the covariates were adjusted to better compare the differences in program
effects between both groups.

2) According to convenience transportation in urban area, the contamination
may occur among participants or even VHVs between experimental group and control
group. However, researcher selected the controlled PCU where was roughly far from
experimental PCU 9 kilometers in order to control contamination.

3) There were some limitations about the questionnaire that may have led to
bias in this study. However, the researcher controlled the bias by means of interview
by trained research assistants.

4) According to the intervention design was comprehensive approach, it

could not conclude that which factor effects result.

3.13 Public Health Significance

1) Improve the understanding of poorly-controlled HT situation in primary
care and urban community.

2) The findings of this study would be able to offer a new practical program
to prevent complications of HT.

3) Reduce health expenditure from HT complications



CHAPTER IV
RESEARCH RESULTS

This was a quasi-experiment study which tested the effectiveness of
integrated health literacy and self-management model on poorly -controlled
hypertension patients in urban community during January 2017- March 2018. There
were two phases; the first was program development, the second was program
implementation composing two-days workshop, self-management with HBPM and
VHV:s supports, and two-times of home visit by family nurses. The main outcomes
were SHBP and DHBP. Poorly-controlled hypertension patients were recruited 63 and
60 participants from 513 and 516 patients to be participants in experimental group and
control group in orderly (Figure 5). Of them, 63 and 60 participants completed 3-
months and 6-months follow-up. However, two participants in control group were not
available at baseline measurement for 7-consecutive days HBPM by VHVs because
of running private business. On 3-months follow-up, two participants in control group
could not provide BMI and WC measurement. And one of them did not get HBPM
from VHVs also according to going abroad. There was no reason from the other one.
On 6-months follow-up, the experimental missing data of two participants were
similar to 3-months follow-up with different reasons. One patient got accidental
trauma. The other had cerebrovascular accident. There were three measurement tools
of this study as following; face-to-face interviewed questionnaire, blood pressure
monitor, biochemistry laboratory test. Characteristics or independent variables were
collected only baseline. The dependent variables were collected three times at
baseline, 3-months follow-up, and 6-months follow-up except biochemical level
results were collected at baseline and 6-months follow-up.

4.1 The first phase results

The integrated health literacy and self-management model
Four group discussions involving all stakeholders resulted in identifying

the needs of and improvements to HT care system based on the 20-item HLCM.
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There were 39 stakeholders who involved these process as following: 2 hypertension
patients, 25 village health volunteers (VHVs), 7 family nurses, 3 public health
personnel, a pharmacist, and a family doctor. Seven features of the HT care system
were found to be appropriate as following; 6) follow-up with patients, 7) telephone
considerations, 9) how to address language differences, 10) culture and other
considerations, 13) welcome patients: helpful attitudes, signs, 18) link patients to
nonmedical support, and 19) medication resources. The other features were improved
through the following activities: 1) established a collaborative team; 2) installed
software to support HBPM; 3) provided the HT CPG to healthcare personnel so they
can make better care decisions; 4) created a picture book to increase awareness,
knowledge, and self-management practices among HT patients; and 5) produced a
two-day workshop to increase HT self-management using a music video that

encouraged self-care (Table 6).

Table 4 Two-days workshop schedule

Day 1 Objectives Activities and media
Sessions
Ice-breaking |- Enhance the 1. Assign patients into 5 groups by
activity: relationship between community. VHVs in charge of
“Know you, patients with poorly each community acted as
Know your controlled HT and facilitators, along with the assigned
HT” VHVs in each research assistants.
community; 2. The patients introduce themselves
— Clarify the schedule then sing and dance together to the
of the whole music video “Know HT.”
program. 3. Introduce the researchers, research
assistants, family doctors, family
nurses, and VHVs. Also, review
the program and its objectives.




Table 5 Two-days workshop schedules (Continued)

Day 1

Sessions

Objectives

Activities and media

Participatory
lecture:
“Preparing
for Self-

management”

Improve knowledge
about HT, the Dietary
Approach to Stop
Hypertension
(DASH) program and
exercises, stroke risk,
enhanced compliance
with antihypertensive
medication, and self-
management skills;
Increase awareness of
self-care to control
HT.

. Watch the videos on silent death

and HT, then play the question-
and-answer game.

Provide the “Know HT” picture
book with lyrics to the “Know HT”
music video to HT patients and
their family members so they can
read it and sing the song at home
(see the QR codes below).

. Watch the video on HT treatment,

then play the question-and-answer

game.

Group-based

learning

Foster understanding
of blood pressure and
interpretation;
Ensure the patients
are able to measure
blood pressure and
plan for self-

management.

. Watch the video on HT definition

and interpretation, then play the
question-and-answer game

Each group takes their individual
blood-pressure measurements with
guidance and instruction from the
VHVs and research assistants.
Clarify the blood-pressure

measurement schedule together.




Table 5 Two-days workshop schedules (Continued)

Day 2 Objectives Activities and media

Sessions
Case-based Increase patients’ 1. An expert patient shares their
and group- awareness of self- background as well as their self-
based regulation and observation, self-regulation, and
learning management; self-management techniques, then
about living Ensure the patients the patients play the question-and-
with HT are able to evaluate answer game.

their self-
management
behaviors involved in

BP control.

Each patient is paired with another
patient, then the pairs share their
experiences of living with HT and
how to observe and control HT.
The pairs then share the lessons
they learned from their partner to
their group. The most valuable
stories are selected to share with
all the patients.

The researchers summarize the
patient’s tips and tricks for self-

managing HT.
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Table 5 Two-days workshop schedules (Continued)

Day 2

Sessions

Objectives

Activities and media

Group-based
practices for

Ensure the patients

are able to practice

4. Each group practices at each

station for 30 minutes, then rotates

self- the 3E2S activities to another station until all five
management (3E: exercise, eating, stations have been visited, as
and emotion; 2S: stop follows:
smoking and stop Station 1: Exercise for HT patients;
drinking alcohol), Station 2: Eating a low-salt and
take antihypertensive low-fat diet;
medications Station 3: Control emotions, stop
regularly, take smoking, and stop drinking alcohol;
medications for Station 4: Antihypertensive
symptom medications;
management, and Station 5: Emergencies and
recognize acute complications.
episodes.
Group — Share problems; Conduct a group discussion on
discussion, —  Set self-goals; “problem assessment and need
goal setting, | — Determine identification” to share goals for

and resources
for achieving

goals

appropriate activities
for self-management

and regulation.

promoting self-management in
controlling HT.

Each patient writes in a personal
notebook about their problems, self-
management, and self-regulation.
Sing and dance to the “Know HT”
music video, then receive
encouragement from the

facilitators to engage in self-

management.
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QR code: CPG and music video QR code: HT picture book

4.2 The second phases results

4.2.1 Sociodemographic characteristics

Baseline data from table 5-7, the ratios of male: female were nearly 1:1 and
1:3 in experimental group and control group respectively. Most of participants in both
groups had overweight/obesity and higher level than standard level of WC. Female
WC mean in experimental group was insignificantly higher than control group but it
was similar for male in both group. (Table 14) Two-third of both groups had
married/co-inhabiting status, primary school or lower of educational level, and
enough income. For family member number, two-third of both groups had 1-4 family
member per household. About half of participants in both groups was unemployed.
Almost of both experimental and controlled participants had UC scheme, and did not
smoke cigarette or drink alcohol beverage. In term of comorbidity, most of
participants in both groups had at least one comorbidity and half of them had at least
two comorbidities. Experimental group had non-significant higher percentage of risks
of CvD/ CVD than control group. Percentage of hyperlipidemia and diabetes mellitus
were the first and second comorbidity in orderly, and were higher in control group
than experimental group. Most participants of both groups got the first treatment at
primary care unit and administrated drug preparation and drug reminder by
themselves.

Table 8 revealed that only one-fourth of both group had high level of
lifestyle and management knowledge. Two-third of both group had adequate self-
management behaviors. Less than half of both group adhered of appointment and

drug taking, and experimental group had higher percentage than control group.
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To sum up briefly from table 5-8 , the comparison of categorical parameter
between both groups were not different in term of BMI, WC, marital status,
education, number of family member, financial status, occupation, health insurance,
smoking history, drinking history, comorbidity, first treatment, drug preparation, drug
reminder, lifestyle and management knowledge, self-management behaviors, and
adherence; except sex.

Table 9-13 showed the results of non-normality variables. The median age
of experimental group was 61.0 years old, which was slightly lower than control
group. The median household income of experimental group was insignificantly
lower than control group as well as individual income. Medians GFR level of both
groups were the second stage of chronic kidney disease. Both median of female and
male HDL were normal but control group had slightly better level than experimental
group in both sexes. Although TG median level of experimental group was in normal
limited and of control group was higher than standard level, both values were very
close to standard level. Albuminuria levels of both groups were in normal level. In
term of lifestyle and management knowledge, the median scores of both group were
moderate level but the experimental score was higher than control score. For literacy
and potential literacy, both groups’ median scores of talking to others understandably,
hearing voices clearly, clear vision, daily activities, and going out independently was
3 except writing message for other to understand and reading comprehension.
Therefore literacy and potential literacy was fair level in both groups but writing
message for other to understand and reading comprehension were poor level. Both
two issues’ median score about experience sharing and self-observation of self-care of
chronic patients were minimal higher in experimental group than control group, but
only experience sharing had significant difference between experimental and control
groups. However, there was significantly different for experience sharing (P-value
.047). Adherence of both groups were medium level; however, the median score in
experimental group was slightly higher than control group. In conclusion, there was
no difference between both groups for non—normality variables.

Table 14 presented the normality variables. The mean female WC and male
WC were higher than standard level. The mean WC in experimental female was 92
cm., which was insignificantly higher than the control females. The means of male
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WC were nearly 96 cm. in both groups. Also, the average of BMI in both groups were
about 27.5 kg/ m?, which were overweight/pre-obese stage. The average of SBPH,
DBPH, and LDL in experimental group were higher than control group significantly.
Whereas the average scores of self-management behaviors were at the same level.

Table 5 Baseline characteristics of poorly controlled HT patients in urban area

between experiment and control group (categorical variables)

Experiment (63) Control (60)

Characteristics P-value
Number %  Number %

Sex .018%
Male 31 49.2 17 28.3
Female 32 50.8 43 71.7

BMI (kg/ m2) 4323
Normal 10 16.7 7 11.7
Overweight/obese 50 83.3 53 88.3

WC (cm.) .883°
Normal 14 22.2 14 23.3
Higher than normal 49 77.8 46 76.7

Marital status 339
Married/co-inhabiting 44 69.8 37 61.7

Single, separated,
19 30.2 23 38.3
divorced, or widowed

Education 3262
Primary school or lower 49 77.8 42 70.0
High school or higher 14 22.2 18 30.0

Number of family members 6262
1-4 persons 34 54.0 35 58.3
5-14 persons 29 46.0 25 41.7

Notes: @ chi-squared test; ® Fisher’s exact test.

Abbreviations: kg, kilogram; m, meter; cm, centimeter.



Table 6 Socio-economic status, health care scheme, smoking and drinking history,
and number of comorbidity baseline of poorly controlled HT patients in

urban area between experiment and control group (categorical variables)

o Experiment (63) Control (60)
Characteristics P-value
Number % Number %

Financial status 62442
Not enough income or have 17 27.0 18 31.0

debt
Enough income 46 73.0 40 69.0

Occupation .937°
Unemployed 30 47.6 29 48.3
Employed/private business 33 52.4 31 51.7

Health insurance 2012
Non-UC 10 15.9 5 8.3
uc 53 84.1 55 91.7

Smoking history 253"
Current Smoking 4 7.3 1 1.9
Smoked 17 30.9 12 23.1
Never smoking 34 61.8 39 75.0

Drinking history 1242
Current drinking 18 30.5 10 17.9
Ever Drinking 18 30.5 14 25.0
Never drinking 23 39.0 32 57.1

Number of comorbidity 3102
None 11 17.5 6 10.0
1 23 36.5 19 317
>2 29 46.0 35 58.3

Notes: @ chi-squared test; ® Fisher’s exact test.

Abbreviations: UC, universal coverage scheme.
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Table 7 Comorbidity, first treatment, and drug administration baseline of poorly
controlled HT patients in urban area between experiment and control group

(categorical variables)

Experiment (63) Control (60)

Characteristics P-value
Number %  Number %

Number of risk of CVD/ CVD .086°
None 14 22.2 6 10.0
1 25 39.7 21 35.0
>2 24 38.1 33 55.0

Comorbidity
Dyslipidemia 36 57.1 44 73.3 .0602
Diabetes mellitus 29 46 35 59.3 142
Renal disease 7 11.1 6 10 8412
Coronary artery disease 2 3.2 4 6.7 432°
Cerebrovascular disease 3 4.8 1 1.7 619°

Number of non-risk of CVD

and non-CVD 7637
None 49 77.8 48 80.0
>1 14 22.2 12 20.0

First Treatment 431°
Centered/private hospital 8 12.7 5 8.3
Primary care unit 55 87.3 55 91.7

Drug preparation .113°
By other 0 0.0 3 5.0
Self-administration 63 100.0 57 95.0

Drug reminder .738%
By other 4 6.3 5 8.5
Self-administration 59 93.7 54 91.5

Notes: @ chi-squared test; ® Fisher’s exact test.

Abbreviations: CVD, cardiovascular disease.
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Table 8 Lifestyle and management knowledge, self-management behavior, and
adherence baseline of poorly controlled HT patients in urban area between

experiment and control group (categorical variables)

o Experiment (63) Control (60)
Characteristics P-value
Number % Number %

Lifestyle and management

knowledge 294
Low 19 30.2 25 43.9
Moderate 27 42.9 19 33.3
High 17 27.0 13 22.8
Self-management behavior 9144
<2.34 25 41.0 22 40.0
>2.34 36 59.0 33 60.0
Adherence 3194
Non-adherence 34 54.8 37 63.8
Adherence 28 45.2 21 36.2

Notes: 2 chi-squared test; ® Fisher’s exact test.
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Table 9 Age, income, and GFR baseline of poorly controlled HT patients in urban

area between experiment and control group (non-normality variables)

Characteristics Experiment (63) Control (60) P-value
Age (years) 091
Mean (SD) 59.7 (7.7) 61.9 (6.5)
Min-Max 35.0-70.0 39.0-70.0
Median 61.0 63.5
I.Q.R 8.0 9.0
Household income
(Baht/year) 123
Mean (SD) 198514.3 (192384.9)  254698.2 (211567.9)
Min-Max 7200.0-972000.0 7200.0-864000.0
Median 140000.0 204000.0
I.Q.R 228000.0 288000.0
Individual income
(Baht/year) 2t
Mean (SD) 55490.0 (71824.2) 61786.6 (58532.3)
Min-Max 7200.0-360000.0 7200.0-240000.0
Median 31200.0 43800.0
I.Q.R 64800.0 88800.0
GFR (ml/min/1.73m? 459
Mean (SD) 80.4 (18.4) 75.8 (24.1)
Min-Max 29.0-113.0 5.0-115.0
Median 83.0 80.5
I.Q.R 24.0 26.8

Notes: The Wilcoxon—Mann-Whitney was applied to test.
Abbreviations: SD, standard deviation; 1.Q.R, inter quartile range; GFR, estimated

glomerular filtration rate; ml, milliter; min, minute; m? , square meter.
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Table 10 HDL, TG, and albuminuria baseline of poorly controlled HT patients in

urban area between experiment and control group (non-normality variables)

Characteristics Experiment (63) Control (60) P-value
Female HDL (mg/dL) 431
Mean (SD) 59.8 (16.7) 59.8 (10.4)
Min-Max 39.0-109.0 38.0-78.0
Median 56.5 60.0
I.Q.R 18.0 17.0
Male HDL (mg/Dl) .885
Mean (SD) 52.3 (12.3) 52.4 (10.0)
Min-Max 28.0-88.0 34.0-67.0
Median 50.0 52.4
.Q.R 11 18.5
TG (mg/dL) 599
Mean (SD) 206.5 (197.3) 181.1 (97.9)
Min-Max 61.0-1188.0 66.0-697.0
Median 147.0 159.5
.Q.R 152.0 62.5
Albuminuria .568
(mg/gcreatinine)
Mean (SD) 87.8 (160.9) 70.7 (127.1)
Min-Max 3.0-826.0 1.4-515.1
Median 17.6 15.5
I.Q.R 98.1 33.7

Notes: The Wilcoxon—Mann-Whitney was applied to test.

Abbreviations: SD, standard deviation; 1.Q.R, inter quartile range; TG, triglycerides;

HDL, high density lipoprotein; ml, milliter; mg/dL, milligram per deciliter;

mg/gcreatinine, milligram per a gram of creatinine.
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Table 11 Lifestyle and management knowledge, writing messages for others to
understand and reading comprehension baseline of poorly controlled HT in

urban area between experiment and control group (non-normality variables)

Characteristics Experiment (63) Control (60) P-value

Lifestyle and management 115
knowledge (point)

Mean (SD) 6.3 (2.0) 5.8 (1.9)
Min-Max 0.0-9.0 1.0-9.0
Median 7.0 6.0
.Q.R 3.0 2.0

Health Literacy for Chronic Diseases
Literacy and Potential Literacy

Writing messages for

others to understand 2%
Mean (SD) 2.3(0.9) 2.1(1.0)
Min-Max 1.0-4.0 1.0-4.0
Median 2.0 2.0
I.Q.R 1.0 2.0
Reading
comprehension 156
Mean (SD) 2.6 (0.7) 2.4 (1.0
Min-Max 1.0-4.0 1.0-4.0
Median 3.0 2.0
.Q.R 1.0 1.0

Notes: The Wilcoxon—Mann-Whitney was applied to test.
Abbreviations: SD, standard deviation; 1.Q.R, inter quartile range.



Table 12 Talking to others understandably, heard voices clearly, clear vision, and

daily activities baseline of participants with poorly controlled HT patients in

urban area between experiment and control group (non-normality variables)

Characteristics Experiment (63) Control (60) P-value
Health Literacy for Chronic Diseases
Literacy and Potential Literacy
Talking to others
understandably 089
Mean (SD) 2.8 (0.7) 3.1(0.8)
Min-Max 2.0-4.0 2.0-4.0
Median 3.0 3.0
.Q.R 1.0 1.8
Heard voices clearly .606
Mean (SD) 3.0 (0.6) 3.0(0.7)
Min-Max 2.0-4.0 2.0-4.0
Median 3.0 3.0
I.Q.R 0.0 1.8
Clear vision 391
Mean (SD) 2.7 (0.6) 2.8(0.7)
Min-Max 2.0-4.0 2.0-4.0
Median 3.0 3.0
.Q.R 1.0 1.0
Daily activities .354
Mean (SD) 2.9 (0.7) 3.0(0.8)
Min-Max 2.0-4.0 1.0-4.0
Median 3.0 3.0
.Q.R 1.0 1.8

Notes: The Wilcoxon—Mann—Whitney was applied to test.

Abbreviations: SD, standard deviation; 1.Q.R, inter quartile range.
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Table 13 Going out independently, experience sharing, self-observation, and
adherence baseline of poorly controlled HT patients between in urban area

between experiment and control group (non-normality variables)

Characteristics Experiment (63) Control (60) P-value

Health Literacy for Chronic Diseases

Literacy and Potential Literacy

Going out
.786
independently
Mean (SD) 3.0(0.8) 3.1(0.8)
Min-Max 1.0-4.0 1.0-4.0
Median 3.0 3.0
.Q.R 1.0 1.0
Health Literacy for Chronic Diseases
Self-care of Chronic Patients
Experience sharing .047
Mean (SD) 8.1 (1.7) 7.5(1.7)
Min-Max 2.6-10.0 1.0-10.0
Median 8.4 7.8
.Q.R 2.4 2.6
Self-observation 125
Mean (SD) 8.1(1.5) 7.8 (1.4)
Min-Max 4.0-10.0 3.8-10.0
Median 8.1 7.8
.Q.R 2.3 1.6
Adherence (point) .289
Mean (SD) 7.2 (1.0) 7.0 (1.1)
Min-Max 3.0-8.0 4.0-8.0
Median 7.5 7.0
.Q.R 1.1 1.6

Notes: The Wilcoxon—Mann—Whitney was applied to test..

Abbreviations: SD, standard deviation; 1.Q.R, inter quartile range.
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Table 14 WC, BMI, SHBP, DHBP, LDL, and self-management behavior baseline of
poorly controlled HT patients in urban area between experiment and control

group (normality variables)

Characteristic Experiment (63) Control (60) P-value
Mean SD Mean SD
Female WC (cm.) 92.0 12.5 88.0 9.7 119
Male WC (cm.) 96.9 10.3 96.4 11.1 .856
BMI (kg/ m?) 21.7 4.8 27.5 4.0 .809
SHBP (mmHg) 134.7 13.3 128.9 13.4 019
DHBP (mmHg) 80.6 8.2 75.9 7.5 .002
LDL (mg/dL) 121.1 29.7 105.7 33.5 .009

Self-management
) 2.4 0.2 2.4 0.2 753
behavior score

Notes: The independent t-test was applied to test.

Abbreviations: SD, standard deviation; WC, waist circumference; BMI, body mass
index; SHBP, systolic home blood pressure; DHBP, diastolic home blood pressure;
kg, kilogram; m, meter; cm, centimeter; mmHg, millimeters of mercury; LDL, low

density lipoprotein; mg/dL, milligram per deciliter.

4.2.2 Effects of the integrated health literacy and self-management model

on SHBP, DHBP, BMI, WC, process outcomes, and functional outcomes

Table 15 reveled change of clinical outcomes from the effects of an
integrated health literacy and self-management model, which were as following;
SHBP, DHBP, BMI, and WC. Table 15 displayed clinical outcomes’ change which
mean SHBP in experiment continuously decreased from 135.7 at baseline to 130.2
and 127.0 mmHg at 3-months and 6-months follow-up respectively. In contrast, mean
SHBP in control group at 3 point of times were nearly similar. The adjusted mean
difference of SHBP between 2 groups at 3-months from baseline was significantly
decrease 6.8 mmHg (P=.001). There was 9.6 mmHg (P<.001) significant reduction of

adjusted mean difference between 2 groups at 6-months from baseline. Likewise,
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mean DHBP in experimental group continuously decreased from baseline 81.1 mmHg
to 77.5 and to 75.8 mmHg at 3-months and 6-months follow-up in orderly. In
opposition, mean DHBP 3-months and 6-months follow-up in control group was
slightly rising from baseline. The mean DHBP differences between 2 groups of 3-
months and 6-months from baseline statistical significant decreased 4.6 mmHg

(P<.001) and 6.2 mmHg (P<.001) respectively. BMI mean in experimental group
decreased from baseline 28.2 kg/ m’ t0 27.9 kg/ m’ at 3-months and to 27.7 kg/ m’ at

6-months; oppositely, mean BMI in control group increased from baseline 27.5 kg/ m’

to 28.0 at 6-months follow-up. The mean differences in BMI between 2 groups at 3-
months, and 6-months from baseline were significant reduction 0.8 kg/ m’ (P<.001)

and 0.8 kg/ m’ (P<.001) orderly. Therefore, there was no change of BMI between 3-
months, and 6-months follow up. Although the program was no significant effect on
mean difference WC between 2 groups, it was observed that mean WC in
experimental group tended to be decrease but mean WC kept on be rising in control
group.

Table 16 presented the effects of an integrated health literacy and self-
management model on secondary outcomes, which were functional outcomes and
process outcomes. There were 2 functional outcomes’ change as self-management
behavior and adherence. The mean score of self-management behavior steadily
increased during 6-months follow up in experimental group but there was no change
in control group in a same period of time. Comparing results of mean difference of
self-management behavior score between both groups at 3-months and 6-months
follow up from baseline increased 0.2 point (P=.001) and 0.4 point (P<.001) from
baseline respectively. For adherence score, although a score rose from 7.4 point to 7.6
point during the first 3-months period, this score did not change after that. Whereas
the score in control group was similar during the first 3-months period. Then the score
slightly decreased. The different mean of adherence score between 2 groups were not
different at 3-months but there was significant rising score of adherence 0.6 point
(P=.004) at 6-months follow up from baseline.

The process outcome contained lifestyle and management knowledge and
two categories in self-care of chronic patients of health literacy for chronic diseases as
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experience sharing and self-observation as presented in table 16. Both poorly-
controlled HT patients in experimental and control groups tended to gain the higher
score of lifestyle and management knowledge during 6-months period of this
program. However, there was no significant difference of the mean knowledge score
increase between both groups at 3-months and 6-months. In term of health literacy,
experience sharing level and self-observation level seemed to rise in both
experimental and control groups. In experimental group, the experience sharing level
increased from 8.0 point at baseline to 8.6 and 9.1 point at 3-months and 6-months.
The experience sharing level in control group increased from 7.3 point at baseline to
7.9 at 3-months but it decreased to 7.7 point at 6-months. For self-observation, the
level in experimental group increased from 8.2 point at baseline to 8.8 and 9.3 point at
3-months and 6-months but there was minimal change in control group. There was no
significant change difference of experience sharing level and self-observation level
between both groups at 3-months from baseline. There was significant increase of
experience sharing level and self-observation level 1.0 point (P <0.001) and 1.0 point
(P<.001) at 6-months follow up from baseline respectively.



Table 15 Decrease of SHBP, DHBP, BMI, and WC at 3-months and 6-months from

baseline of poorly-controlled hypertension patients in urban area between

experiment and control group

&8

Experiment Control Mean difference
Main ) (63) (60) of experiment P-
Time
outcomes and control value
mean (SD)  mean (SD)
groups (95%CI)
SHBP Baseline  135.7 (11.9) 128.8(11.8)
(mmHg) 3 mo 130.2 (10.3) 132.2(12.0) 6.8(2.9,10.8) 0.001
6 mo 127.0 (10.4)  129.9 (11.9) 9.6 (5.2,14.0) <0.001
DHBP Baseline 81.1 (7.9) 76.1 (7.1)
(mmHg) 3 mo 775 (7.7) 78.0 (6.6) 4.6 (2.8, 6.5) <0.001
6 mo 75.8 (7.9) 77.1(7.3) 6.2 (4.0,8.2) <0.001
BMI Baseline 28.2 (4.4) 27.5 (4.1)
(kg/ m?) 3mo 27.9 (4.3) 28.2 (4.7) 0.8(0.4,1.2) <0.001
6 mo 27.7 (4.4) 28.0 (4.8) 0.8(0.4,1.2) <0.001
WC Baseline  95.0 (11.7)  91.1 (11.2)
(cm.) 3 mo 96.0 (12.0) 92.7 (12.0) 1.3(-1.2,3.7) 307
6 mo 959 (11.7)  94.2(14.0) 2.3(-0.4,5.0) .091

Notes: Multiple linear regression was applied to test with adjusting by sex, number of

risks CVD/CVD, and experience sharing.

Abbreviations: SD, standard deviation; WC, waist circumference; BMI, body mass

index; SHBP, systolic home blood pressure; DHBP, diastolic home blood pressure;

kg, kilogram; m, meter; cm, centimeter; mmHg, millimeters of mercury.



&9

Table 16 Increase of self-management behavior , adherence , lifestyle and
management knowledge , experience sharing , and self-observation at
3-months and 6-months from baseline of poorly-controlled hypertension

patients in urban area between experiment and control group

Experiment  Control Mean
(63) (60) difference of
Secondary ) _
Time  mean (SD) mean (SD) experimentand P-value
outcomes
control groups
(95%CI)

Self- Baseline 2.4 (0.3) 2.4 (0.3)
management 3 mo 2.6 (0.3) 2.5(0.2) 0.2 (0.1,0.3) 0.001
behavior 6 mo 2.7 (0.2) 2.4 (0.2) 0.4 (0.3,0.4) <0.001
Adherence Baseline 7.4 (0.8) 7.0 (1.0)

3 mo 7.6 (0.7) 7.0 (1.3) 0.2 (0.1, 0.6) 171

6 mo 7.6 (0.7) 6.8 (1.5) 0.6 (0.2,1.0) .004
Lifestyle Baseline 6.4 (0.2) 5.8 (0.3)
and 3mo 7.6 (0.2) 6.3 (0.3) 0.7 (-0.1, 1.4) 073
management

6 mo 7.5(0.2) 6.6 (0.2) 0.4(-0.4,1.1) 310
knowledge
Experience  Baseline 8.0 (1.8) 7.3 (1.7)
sharing 3 mo 8.6 (1.4) 7.9 (1.5) 0.2 (-0.3,0.7) 448

6 mo 9.1(1.1) 7.7 (1.6) 1.0 (0.6, 1.4) <0.001
Self- Baseline 8.2 (1.4) 7.7 (1.4)
observation 3 mo 8.8(2.2) 7.8 (1.6) 0.7 (-0.1, 1.5) .088

6 mo 9.3(0.9) 7.8 (1.3) 1.0(0.5,1.5) <0.001

Notes: Multiple linear regression was applied to test with adjusting by sex, number of
risks CVD/CVD, and experience sharing.
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4.2.3 Effects of the integrated health literacy and self-management

model on biochemistry level

Table 17 Increase of biochemistry level at 6-months from baseline of poorly-
controlled hypertension patients in urban area between experiment and

control group

Main _ Experiment Mean difference
Time Control (60) _ P-value
outcomes (63) of experiment
and control

mean (SD) mean (SD)
groups (95%CI)

GFR Baseline  80.5(18.3) 75.8 (24.1)
(ml/min/ 6 mo 80.0 (20.2) 75.1(24.9) 1.0 (-3.4,5.3) .665
1.73m?
HDL Baseline 56.1 (15.0) 57.7 (10.7)
(mg/dL) 6 mo 61.7 (18.7) 62.5(12.2) 1.6 (-2.9, 6.2) 487
TG Baseline 206.5(197.3) 181.1 (97.9)
(mg/dL)

6 mo 214.0(235.2) 167.6 (70.6) 6.5 (-49.7, 62.7) 819
LDL Baseline 120.3 (30.1) 107.1(34.9)
(mg/dL)

6 mo 91.7(28.9) 101.1(36.8) -23.8(-34.2,-13.5) <0.001
Albuminuri Baseline 86.8 (159.8) 70.7 (127.1)
a 6 mo 168.0 (412.0) 82.0(139.3) 78.8(-3.9, 161.5) .062
(mg/gcreati
nine)

Notes: Multiple linear regression was applied to test with adjusting by sex, number of
risks CVD/CVD, and experience sharing.

Abbreviations: SD, standard deviation; 1.Q.R, inter quartile range; GFR, estimated
glomerular filtration rate; HDL, high density lipoprotein; TG, triglycerides; LDL, low
density lipoprotein;; ml, milliter; min, minute; m? , square meter; mg/dL, milligram

per deciliter.
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The results of multiple linear regression was applied to test with adjusting by
sex, number of risks CVD/CVD, and experience sharing demonstrated in table 17.
The mean difference of LDL between experimental and control group significant
decreased by 23.8 mg/dL, P-value <0.001 and 95% CI (13.5-34.2). Although there
was significant increase of HDL within experiment and control group, both P-value
=.487 but 95% CI was between (-2.9, 6.2). However, there was no change both within
group and between groups of GFR and TG level. Although there was no mean
different between experimental and control groups, it was observe that albuminuria in
experimental group increase significantly more than control group. In conclusion, this
program effected on reducing LDL but there was no effects on GFR, HDL, TG and

albuminuria level.



CHAPTER V
DISCUSSION, CONCLUSION, AND RECOMMENDATIONS

This study aimed to evaluate the effectiveness of integrated health literacy
and self-management model on improvement of poorly-controlled HT comparing
between experiments and controls in urban area, Nakhon Ratchasima, Thailand. The
discussions were illustrated in two parts. Firstly, the discussion of first phase was
results of the integrated health literacy and self-management model development.
Secondly, second phase displayed sociodemographic characteristics and effects of the
integrated health literacy and self-management model. The chapter outline is below:

5.1 Discussion

5.1.1 Phase 1: Sociodemographic characteristics and the integrated health
literacy and self-management model development
5.1.2 Phase 2: Effects of the integrated health literacy and self-
management model.
5.2 Strength and Limitation

5.3 Conclusion and recommendations

5.1 Discussion

5.1.1 Phase 1: Sociodemographic characteristics

The baseline results presented that the median age of both groups were
nearly 60 which were closely similar to age of chronic patients of Thai health
literacy’s survey. The proportion of female was higher than male in control group,
which was similar to this Thai’s survey also®. But there was a contrast picture to
global data which prevalence HT in male was slightly higher than female®. There
was a study showed similarly characteristics to this study, which elevated SBP, DBP,
and uncontrolled hypertension associated with increasing BMI and WC®®), Most
poorly-controlled HT patients both experimental and control groups had risk factor of
HT as overweight/obesity and higher WC level than standard level; moreover, they

had at least one risks of CVD or CVD. Nearly half of them was unemployed,
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hyperlipidemia, diabetes mellitus, and non-adherence. Those major determinants of
HT were similar to a review of HT in developing countries as overweight, obesity,
and diabetes?, Whereas dyslipidemia especially LDL causes local and systematic
inflammation leading to atherosclerotic plaque; consequently, atherosclerosis resulted
in poorly controlled HT ®?®, Like a vicious circle, both dyslipidemia and HT cause
endothelium damage, and elevation of BP in dyslipidemic patients, while B P
elevation appears in HT patients. This occurrence provoked into progression of
arteriosclerosis as well (129, Additionally, the studies in urban area presented that
appointment non-adherence and medication non adherence were found in poorly-
controlled HT“3 88, However, most of poorly controlled HT patients in this study had
protective factors as not smoking cigarette or drinking alcohol beverage. They also
had UC scheme, getting first treatment in PCU, and taking drug preparation and
reminder by self-administration. Other demographic pattern, two-third of both groups
were married/co-inhabiting status, graduated primary school or lower of educational
level, had enough income, moderate to high level of lifestyle and management
knowledge, and adequate self-management behaviors.

Literacy and potential literacy was fair level in both groups. More than that,
writing message for other to understand and reading comprehension were poorer level
than the other part of literacy and potential literacy. This liked the pattern of chronic
patients in Thai health literacy’s survey and the characteristics of chronic patients who
were VHVs in urban area®® %) Although the studies presented that low level of health
literacy related to poorly-controlled HT®®), experience sharing and self-observation of
self-care of chronic patients’ scores were high. Theses scores of both group were
higher than chronic patients of Thai health literacy’s survey ®® but were lower than
VHVs who had chronic diseases®?. The level of GFR HDL, TG and albuminuria in
experimental and control groups were normal level except TG of control group was
minimal higher than standard level. GFR and HDL results were nearly similar to a
Thai study. Whereas the picture of TG and albuminuria level were higher than a Thai
study®®. This may because a Thai study recruited only HT patients without other co-
morbidity. Obviously, mean of SBPH, DBPH, and LDL in experimental group were
higher than control group significantly.
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5.1.2 Phase 1: The integrated health literacy and self-management
model development

The developmental steps of the integrated health literacy and self-
management model were applied based on the intervention mapping (IM) protocol
into the practical community-based program in Bangladeshi for chronic kidney
disease and HT patients (122) . There were six steps of IM. Each step was based on
previous steps, and inattention to a particular step may lead to mistakes and
inadequate decisions®?®, This theories was used to develop this program, which step
1) and 2) have been already done by a researcher for conducting a needs assessment
and creation matrices of change.

Step 3) was integrated HLCM and SM as main theory, this period involved
all stakeholders to adjust theory into practice effectively. This step was very essential
planning to gain participation from stakeholders and to assure that the program would
be effective. In the first phase of the program, there was four group discussions
involving all 39 stakeholders, which resulted in identifying the needs of
improvements to HT care system based on the 20-item HLCM. There were 13 of 20
items that needed to be improved.

Step 4 was also imperative to integrate methods and the practical
applications into an organized program. The strategies to improve poorly-controlled
HT were defined from step 3 to approach 13 items problems as following; 1)
established a collaborative team; 2) installed software to support HBPM; 3) provided
the HT CPG to healthcare personnel so they can make better care decisions; 4) created
a picture book to increase awareness, knowledge, and self-management practices
among HT patients; and 5) produced a two-day workshop to increase HT self-
management using a music video that encouraged self-care. Because of the identified
characteristics, the tools for patients and VHVs of this program were created for
reading easily, such as a picture book, HBPM instruction and lyrics to a music video.
The tools can be taken back to their home thus they can read, listen, sing and dance
with these tools again and again as their needs.

Step 5 was plan for adoption, implementation and sustainability of the
program in real-life contexts. To sustain this program in reality, the research and

research assistance must be the observers and facilitators. Emphasizing family doctor,
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family nurses, health care workers, VHVs, patients, and other stakeholders to freely
share their ideas and opinions. Then the direction from them guided researcher to
design the appropriate activities for the community. For instance, they can learned
from expertise patients or from group based-learning. The lesson learnt was from their
daily life thus they can adapt themselves easily more than learning from health
personnel. Another example, VHVs wanted to communicate to each other and
consults staffs. They set “Love HT” line group and they invited staff to join that line
group. They would feel belonging and participate well along this program until the
end. Eventually, the success of the integrated program would be pointed their efficacy
to extend more in their community and expand to other community as well.

Step 6 was generate an evaluation plan to conduct effect and process
evaluations. Not only the evaluation was set by this research but the home visit by
VHVs and family nurses were set to apply three Thai’s modified questions for self-
reflection. Additionally, group meeting was set for discussion any identification of
self-management successfulness and problems. Then the possible solutions were
established to conduct appropriate individual care.

Health care insurance and primary health care system in Thailand have been
improved and strengthened for many decades. Likewise, a phrase which was
appropriate to present primary health care system was “close to home, close to heart”.
Although the integrated health literacy and self-management model were applied
based on the intervention mapping (IM) and the 20-item HLCM by involving all
stakeholders in four group discussions, the results of implementation 20-item HLCM
in primary health care system of Thailand were different from the original HLCM in 7
features. Seven features of the HT care system of this study were found to be
appropriate as following; 6) follow-up with patients, 7) telephone considerations, 9)
how to address language differences, 10) culture and other considerations, 13)
welcome patients: helpful attitudes, signs, 18) link patients to nonmedical support,
and 19) medication resources.

Based on HLCM design, activities in this program have been set as follows;
1) established a collaborative team; 2) installed software; 3) provided the HT CPG; 4)
created a picture book; and 5) produced a two-day workshop to increase HT self-

management using a music video that encouraged self-care. This design improved
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patient’s understanding of and engagement in health care. Poorly-controlled
hypertension patients get better comprehension of their choices; benefits from
community service providing for chronic care management; and good relationships
with VHVs and provider teams®L,

In term of self-management, the two-days workshop prepare poorly-
controlled HT patients not only knowledge about HT, the Dietary Approach to Stop
Hypertension (DASH) program and exercises, stroke risk, enhanced compliance with
antihypertensive medication, and self-management skills, but also increase awareness
of self-care to control HT, learning to live with HT, practices for self-management by
(3E: exercise, eating, and emotion; 2S: stop smoking and stop drinking alcohol), take
antihypertensive medications regularly, take medications for symptom management,
and recognize acute episodes, and goal setting, and resources for achieving goals.
During home visit, using teach back method and asking patients three Thai-modified
question as a tool by family nurses and VHVs for patients’ self-reflection resulted in
rising of self-awareness, self-observation, self-regulation, self-efficacy, and self-
management behaviors. Increased self-management behavior enhances a person’s
ability and entails self-regulation skills to manage chronic conditions or risk factors,
including activities like goal setting, self-monitoring and planning for and engaging in
specific behaviors. A model with predicted pathway from health literacy to health
status of HT patients has been proposed ?%. There were significant path from health
literacy to knowledge, knowledge to self-efficacy, self-efficacy to physical activity
and health status @, The self-observation items present self-regulation behaviors
that lead to self-efficacy and SMB ©2 130; thus, participants with a higher self-
observation score are likelier to have adequate SMB.

5.1.3 Phase 2: The effects of the integrated health literacy and self-
management model.

All participants got the integrated program, HBPM tool, VHV support, and
home visit by family nurse through 6-months follow up. The experimental
participants accomplished significantly greater improvements in health literacy for
chronic diseases for experience sharing and self-observation of self-care of chronic

patients and adherence at 6-months follow up than control group. In contrast, there
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was no significant change of lifestyles and management knowledge in experimental
group when compared to control group. The participants' self-management behavior
in experimental group was also steadily increase from baseline to 6-months
comparing to control group. There were continually reduced HBP and BMI in
experimental group comparing to control group as following; 9.6 mmHg of SHBP,
6.2 mmHg of DHBP, and 0.8 kg/ m? of BMI. But there was no significant change of
W(C in experimental group comparing to control group. For biochemistry, LDL level
significantly decreased by 23.8 mg/dL Overall, these changes may present the
effectiveness of the integrated health literacy and self-management model after the
imbalance baseline variables were adjusted. The results could be generally explained
by the program in this study emphasized more on gaining performance of health
literacy and self-management than improvement of lifestyle and management
knowledge.

The occurrences of SHBP/DHBP decrease, reducing BMI, and LDL
reduction was proved the effectiveness as similar as a review”. The integrated health
literacy and self-management model of this study to control HT in community applied
interventions approach which was same to a review as follows; self-monitoring,
educational interventions directed to the patient, educational interventions directed to
the health professional, health professional (nurse or pharmacist) led -care,
organizational interventions that aimed to improve the delivery of care @7,
Specifically, robust antihypertensive drug treatment decreased 8.0 mmHg of SBP and
4.3 mmHg of DBP entailing all-cause mortality reduction, while other strategies had
various effects®”). However, this study did not collected number and type of anti-
hypertensive drug taking by poorly-controlled HT patients as baseline and follow up
data. Increase of adherence and self-management behavior score in this study might
presented drug adherence resulting in BP reduction. But this program did not include
appointment reminder systems like a review” .The HLCM evaluation from
stakeholders and baseline subgroup analysis showed most of poorly-controlled HT
patients were appointment adherence whereas half of them was medication adherence.

Additionally, two items in the HLCM had a significant effected: forming a
team and improving medication adherence and accuracy. These items were also

managed in the two-days workshop. Likewise, three previous studies showed that the
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multidisciplinary-team approach led SBP/DBP reducing in patients with poorly
controlled HT (81961 A multidisciplinary team working increased adherence among
patients who were underserved in an urban area®®. Similar to the 2-days workshop,
multidisciplinary approaching and improving medication knowledge also improves
medication adherence and lifestyle change®: ). Whereas low adherence to
antihypertensive medication will most likely resulted in poorly controlled HT and HT
recidivism® 13D Although a systematic review pointed that team-based care
interventions decreased BP by the effect of education on BP medication &, which
educational interventions were unlikely associated with large net reductions in blood
pressure”. It cannot be concluded that education alone effected HBP decrease. Also,
this program was integrated activities, and the result of this program had no different
of lifestyles and management knowledge between experiment and control group.
Oppositely, it was observe that score of lifestyles and management knowledge in each
of experiment and control group tended to be increase. This might be from the usual
care set group education for diabetic mellitus and HT patients in both experiment and
control areas.

Similarly, two studies which presented community health workers coach and
led care with multidisciplinary team approach significantly reduced SBP/DBP.
Furthermore, home visiting intervention for hypertension management proved its
effectiveness on all outcomes improvement and in promoting an individual’s ability to
self-manage hypertensive caret*?®). So VHVs in this program were trained HT content
refresh course, HBP measurement course, and using modified Thai asked me 3
questions during home visit or home calling in order to support poorly controlled HT
in experimental group. More than that, line group was set for family care team to
communicate and support community VHVs’ working. This integrated program also
provide care by family nurse especially taking home visit with patient-centered care,
teach back method and modified Thai asked me 3 questions. The results consisted
with a multicomponent proactive nursing program for elderly HT patients of primary
care units in Thailand ?? and a study among underserved primary care hypertension
patients 9. The integrated program in this study provide two-days workshop, VHVs
coaching, HBPM, 2 times of home visit from FN. Similarly, MPN program based on
CCM had the 3 main activities as following; interactive group education, home visit,
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and team meeting involving community health nurses, health volunteer, HT older
patients, and family caregivers®”. MPN focused more on promote nursing care
partnership. Unlikely, this integrated study trained VHVs to coach poorly-controlled
HT patients for HBPM in their home as well as a study which community health
workers were trained to be a coach for patients and family members about HBPM,
drug adherence and lifestyle modification®®).

Another strategy which is important one to reduce BP in this program is
self-management. This integrated program emphasized more on self-management
which resulting in decrease 9.6 mmHg of SHBP and 6.2 mmHg of DHBP as well as a
review, but self-monitoring in a review had moderate net reductions; -2.5 mmHg of
SBP and -1.8 mmHg of DBP @7, Therefore the remained of SHBP/DHBP decrease
may be effected from other strategies of the integrated program in this study.
However, self-management supports interventions which focus on behavioral change
was most effective in terms of improving individuals’ quality of life and health
outcomes®®). This program provide self-management supports which is one in five
domains of chronic care model relating 16 items of 20 items of HCLM®D,

A systematic review and individual patient data meta-analysis, revealed that
self-monitoring of blood pressure alone did not relate to lower HBP32)., Likewise,
this integrated program provided and supported HBPM with two-day workshop,
VHVs supports, and home visit by family nurses. These were useful procedures in
treating HT. Medication adherence was improved by HBPM, especially when
combined with other adherence strategies. HBPM itself has been proven to effectively
lower BP as well®. Similarly, HBPM would be very effective for HT control
because of avoidance of white-coat hypertensive treatment and the better HT
control®¥. Additionally, HBPM has been used for diagnosis and HT control for many
decades in developed countries. Superiority of HBPM comparing with clinic
measurement in uncontrolled HT diagnosis, antihypertensive drug assessment,
compliance improvement, and HT control were defined. Medication compliance was
improved by HBPM especially when combining with other adherence strategies.
Therefore HBPM is one useful intervention which was proved to be lowering BP

effectively like program in this study involving HBPM as one of many strategies.
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5.2 Limitation and Strength

Limitations

1) There were limitations in this study. The quasi-experiment design was
applied in this study because

a) Researcher could not randomly assign PCU to either experiment or
control group. Purposively selection for PCU to be experimental area mainly depend
on sufficient providing of HBPM tool (TD3128) for experiment participants. Then a
homogeneous control PCU was selected.

b) Researcher could not fully control the environment of experimental
group to be as similar as control group environment. However, selection of
homogenous control in this study based on population, HT prevalence, staffs, and
services to experimental group.

c) The integrated program could not be blinded to participants,
researcher assistance, and researcher.

2) Bias in this study might occur as following

d) Selection bias might happen due to quasi-experiment design.

e) Information bias might present because two of face-to-face
questionnaire interviewer were family nurses in experimental PCU.

3) To analyze multiple linear regression, mean difference of variable at 3-
months was calculated by baseline value minus 3-months value, and mean difference
of variable at 6-months was calculated by baseline value minus 6-months value. After
that those mean difference was analyze for multiple linear regression. There for 90.25
% was confident interval of multiple linear regression, which was not 95% CI as the
beginning plan.

4) Hemoglobin Alc, depress and stress condition, and number and type of
anti-hypertensive drug taking by poorly-controlled HT patients this study were not
collected as baseline and follow up data. However, drug and appointment adherence

was collected as an dependent variable.

Strengths
a) Selection a PCU as homogenous control could prevent contamination,

co-intervention. According to the integrated program in this study provided cartoon
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books, HBPM tool (TD3128), and music video for poorly-controlled HT patients to
practice in their home and their community. These might lead contamination and co-
intervention if experiment and control participants live in the same community.
Consequently, experimental participants might invite control participants to join
activities in the integrated program. They might taught family members and neighbors
about HT knowledge and self-management of HT.

b) Statistics control in this study was baseline comparison between
experimental and control group. Additionally, multiple linear regression and ITT were
analyzed by adjusting covariates to better comparing the differences in program
effects between experimental group and control group.

c) Quasi-experiment design is useful especially for behavior study in real
situation. Therefore the results of this study may appropriate to implement into

practice at primary care level in urban area.

5.3 Conclusion and recommendations

5.3.1 Conclusion

The study evaluated an integrated health literacy and self-management
model, which was constructed over 2-months applied a multidisciplinary approach
with HLCM and self-management for poorly controlled HT patients in an experiment
group and compared the results to a control patients who received the usual care. The
program was designed based on HLCM and SM by IM steps in the first phase.
Overall of 20-items HLCM, there were 7 items which were appropriated. The other
items of HT care system needed to be improved by many activities as following; 1.
Collaboration team setting up. 2. Software program 3. Clinical Practice Guideline 4.
A cartoon book 5. A workshop program with VDO of song for hypertensive self-care.
The characteristics of poorly controlled hypertension patients in urban area were
elderly, low education, non-smoking and non-drinking, exceeded fat, having at least
one risks of CVD or CVD, normal biochemistry level. They had UC scheme, enough
income, and moderate to high level of knowledge, adequate self-management
behaviors. They had fair level of literacy but had high score of health literacy for
chronic diseases. The integrated program which applied to these patients resulted in
the greater SHBP and DHBP reduction, and BMI and LDL decrease over sixth
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months of the program’s implementation at primary care level in an urban community
of Thailand. To sum up briefly, an integrated health literacy and self-management
model may be effective for hypertension control among poorly-controlled HT patients
in an urban community by increase of health literacy for chronic disease, self-
management behaviors, and drug and appointment adherence in those patients.

5.3.2 Recommendations

The following recommendations are presented based on the finding of this
study including the implementation and further study.

5.3.2.1 Recommendations for implementation

Although HBPM needs cost to support, the integrated health literacy and
self-management model with HBPM, VHVs supports, and home visit by family
nurses should be one strategy of national policy to defeat poorly-controlled HT
problems.

Extending the program into the other area especially urban area can be
useful for control HT in order to prevent its complications. Moreover, the tools in this
study can be easily comprehend therefore providing tools on online for free access
will be beneficial for not only HT patients, health personnel but also other people.

In order to sustain this program, municipalities need to support and organized
HBPM and a workshop by using national health security local fund like an
experimental area has been implemented this program.

5.2.3.2 Recommendations for further research

Further research is needed to prove which factor is most likely to cause
decreases in BP and to determine the best strategy to approach poorly-controlled HT
in urban community. The research should explore further the effectiveness of the
integrated program to control HT in rural area.

Without budget limitation, randomize control trial designed should be
applied to test the effectiveness of the integrated health literacy and self-management
model.

To complete the variables which effect BP level, Alc, depress and stress
condition, and number and type of anti-hypertensive drug taking by poorly-controlled

HT should be taken into account.
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2. Inform consent form
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3. Instruments

a) English version questionnaire for interviewing (First: interview partsl-5,
second and third interview parts 2-4)

1) Questionnaire

Part 1: Demographic guestionnaire

Question No.: Participant No.: Collector No.:
Date of administerd (D/M/Y): / / Contact
No.

Please answer the question by fill ¥ in the Q.
1: Gender:dFemale QMale

2: Personal profile: Date of birth (D/M/Y): / / Dgl:Age Years:
3: Weight Kg Height Cm BMI Kg/m?
4: Waist circumference: cm.

5: Married Status: U Single 4 Married U Co-Inhabiting
U Separated UDivorced 1O Widowed

6: Education level: O No education O Primary school U High school

U Voluntary school U Bachelor or higher UOthers
7: Household Income: Baht/Year
&: Patient’s Income: Baht/Year

9: Financial Status
4 Enough and have savings

U Enough but no savings U Not enough / have debt
10: Occupation:ld Government Employee/Government enterprise Employee
O Farmer U Labour U Private Employee U Student
O Unemployee QO Other (specify)
11: Health Insurance:d CSMBS U SSS U UCS U No health insurance
12: Do you smoke cigarette?

U Yes: Smoking for yeasr Amount of smoking
(roll/d):
U No: U Never
U Smoked and quitted for years
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13: Do you drink alcohol?

U Yes: Drink for yeasr Amount of drink (cc):

U No: U Never
U Drank and quitted for years

14: In the past, did the doctor, nurse, or health personnel diagnosed that you have

underlying disease as following? Please define that how many years you had the

underlying diseases and where did you get treatment.

Living
) ) ] Get Treatment
Underlying Disease No | Yes with

(years)

at

Osteoarthritis

Peptic Ulcer

Chronic Obstructive Pulmonary

Disease

Diabetic Mellitus

Asthma

Coronary Artery Disease

Dyslipedemia

Renal Disease

Chronic Bronchitis

Arrhymia

Cerebrovascular Disease

Others please
define

15: Where did you get hypertension treatment at the first time?

a
a

Huetalae PCU O Johoe PCU O Watpa PCU
Maharat Nakhon Ratchasima Hopital (Others please define

- How long did a doctor diagnose that you had hypertension? years
- Do you treat hypertension by medication?

UYes: How many drug?

U No



16: Taking your medication
- Prepare medication
U By yourself
U By the others everyday (define)

U By the others someday (define)

- Alarm for taking medication
U No one (Taking by myself)
U Had someone to alarm everyday (define)

U Had someone to alarm someday (define)
Part 2: The HELM

Please answer the question by fill V in the Q.

Kqgl: A person is considered to have hypertension if either their systolic blood
pressure is 140 or their diastolic is 90 or higher on two separate occasions.

O True U FalseU Not sure 4 Unknown

Kq 2: Uncontrolled hypertension can lead to which of the following:
Diabetes: 4 TrueQ False U Not sure U Unknown

Kq 3: People with hypertension do not need to take medicine if they exercise
regularly

U True O Falsed Not sure U Unknown

Kq 4: Eating salty food risks to hypertension.

O True U FalseU Not sure 4 Unknown
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Kg 5: Which one of the following changes to your diet is most likely to lower blood

pressure?

-Eat more fruits, vegetables, whole grains, and low-fat dairy products

O True O Falsed Not sure O Unknown
-Avoid add fish-sauce/seasoning/monosodium glutamate into food
U True O Falsed Not sure U Unknown

Kq 6: Which one of the following statements about exercise and blood pressure is

TRUE?

-Exercising for 30 minutes every day lowers blood pressure more than exercising for

30 minutes, 3 days a week
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U True O Falsed Not sure U Unknown

Kq 7: A man reports that his blood pressure is 148 /78 mm Hg when he checks it
using the blood pressure machine in the pharmacy, 144 /66 mm Hg in his family
doctor’s office, and 132 /74 mm Hg when he checks it at home. Which of the
following statements is TRUE?

-1t is common for blood pressure readings to vary like this

O True U FalseQ Not sure O Unknown
-He can be reassured that his blood pressure is normal
O True U FalseQ Not sure U Unknown

Kg 8: When measuring your blood pressure at home, you should: Always take your
reading before you take your blood pressure medicine

Take two readings, a minute or 2 apart, and write down the average value

U True U FalseU Not sure U Unknown

Kq 9: Blood pressure is measured with two numbers, an upper number and a lower
number. It is usually written as upper/lower. If someone is told that their goal blood
pressure is 126/76, when have they reached that goal?

UWhen the upper is below 140 and the lower is below 90

QWhen the upper is below 140, even if the lower is over 90

UWhen the lower is below 90 even if the upper is over 140

Abbreviation: HELM, hypertension evaluation of lifestyle and management.

Part 3: The Health Literacy

Please answer the question by fill V in the blank which you are alike most.

Literacy and Potential Cannot | Can | Well | Very Well
do | done done

HLq1 Writing message for other to understand

HLg2 Reading comprehension

HLqg3 Talk to other understandable

HLg4 Hearing voice clearly

HLQg5 Seeing things clearly

HLq6 Daily activities

HLqg7 Going out by her/himself ability
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Health Literacy for HT

Absolutely disagree «——Absolutely agree

0

1

2

3

4

5

6

7

8

9

10

HLqg8 You share your self-care with the other

patients.

HLQ9 You observe the change of your body in
order to tell the doctor in the appointment date.

HLq10 You know that you gain benefit after
taking health care activities with the other

patients.

HLql11 You join health care activities with the

other patients.

HLqg12 You know the signs of your illness

worsen.

HLq13 Talking to the other patients help you

to do the better self-care.

HLq14 You live your daily life as you want

even you have illness.

HLq15 You know that if you do not take care
yourself well enough, you may get the
complications which are more serious than

your illness being.

HLq16 You know the balance between food

intake and your activities and exercise.

HLq17 Talking to the other patients help you

to solve the problems from your illness.

HLq18 You know what make your health get

worse.

HLq19 When you have health problem, you
know how to get the better health.

HLQg20 You take care your health well and
you know what to do for your self-care.




Part 4: Self-management behaviours
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Please answer the question by fill V in the blank for how often do you do the

following?.

Behaviours

never

rarely

sometime

regular

Bqgl. Take part in regular physical activity (e.g.,
30 minutes of walking 4-5 times per week)?

Bg.2.1Have you ever buy delicatessen? O ves

DNO

Bg2.2 Read nutrition facts label to check

information on sodium content?

Bg3.Eat high salt-salt food (canned food, instant

noodle, pickle fish, shrimp paste)

Bg4. Eat low-salt products (e.g., homemade
soups, fresh vegetables)?

Bqg5. Limit use of high-salt condiments (e.g.,
ketchup, fish sauce, monosodium glutamate,

seasoning, soybean sauce)?

Bq6. Eat < 1 teaspoon of salt/day (6 grams) or

fish sauce/ soybean sauce < 3 tablespoon/day ?

Bq 7. Eat foods that are high in saturated
(e.g.,streaky pork, pork fat, chicken fat, coconut
milk)?

Bq 8. Use broil, bake or steam instead of frying

when cooking?

Bqg 9. Use soybean oil, olive oil, rice brand oil to

cook

Bq 10. Eat fish, chicken breast to replace streaky
pork, pork fat, chicken fat

Bqg 11. Limit total calorie intake from fat (less

than 2 tablespoon) daily?
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Bq 12. Eat 5-6 ladle or more of fruits and
vegetables daily?

Bqg 13. Drinking alcohol?

Bq 14. Smoking?

Bqg 15. Check your blood pressure at home?

Bq 16. Forget to fill your prescriptions?

Bq 17. Forget to take your blood pressure

medicine?

Bq 18. Keep your weight down by diet control?

Bq 19. Keep your weight down by exercise?

Bq 20.1 Have you had stress in 3 months ago? (d Yes O ~No
20.2 Stress severity (A Mild ( Moderate ([ Severe

20.3 Stress frequency Q) Everyday [ Someday L Rare

Bqg 21. Engage in activities that can lower stress
(e.g., deep breathing,

meditation)?

Bq 22. See a doctor regularly?

Part 5: Adherence

Please answer the question by fill V in the blank which you are alike most.

Aqgl. 1 Have you ever forget to take your high blood pressure pills?

U Never O Yes

Agl. 2 Did you forget to take your high blood pressure pills in 2 weeks ago?
O Never Q Yes, how many day in the last time days

Aq 2 Did you take your high blood pressure pills yesterday?

U No O Yes

Aqg 3. Have you ever cut back or stopped taking your medication without telling your
doctor?

O Yes U No
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Aqg 4. When you travel or leave home, do you bring your high blood pressure
medications with?

U Every time U Sometime U Never

Ag 5. Do you think taking medication every day is a real inconvenience.

O Yes U No

Aq 6. How often do you have difficulty remembering to take all your blood pressure
medication?

UNever/Rarely Once in awhile USometime QUsually QAII of the time

Appointment adherence

Aq 7: In the last year, how often did you visit doctor/health care worker as follow up
appointment?

Q4 Every time

U Sometime

U Never please define your reason
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b) Questionnaire for First Interviewing (Thai Version)

2) Questionnaire
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c) Instruction guide for home blood pressure measurement for VHVs in

experimental group (Thai Version)
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d) Ask me question (Thai Version)

3 ANDIUNEIALY

1. Jymdranylunnsmiuny
AUAulainvainumasls
2. drzdamsdymilegnsls
3. mauftywuuuiiddny
2813l36A8N15AIUANAINAY

lainvavinu
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e) Time-schedule of HBPM by VHVs of experimental group (Thai Version)

Mrivaduiaanuaulatiadievetio

A 2.a.4. oau. oau. 2.a..
o v A vy .4 Sumtosmth by dihedaes
eaw.adihefadenu7 Tu dansed.aun. " "

v R a
. - = 141 2 asavienu 1 wni
141 3 afavenu 1 i

1u 2 aSamanu 1 i

1 22 a.n.60-28 a.a.60 29-30 a.n. 60 1 n.e. 60 3 n.e.-28 n.e. 60
2 - 29 n.e. 60 1 a.n. 60 2 a.n-26 a.n 60
3 - 27 a.n.60 29 a.n.60 30 a.n.- 16 w.e. 60
4 17 w.6. 60 19 n.e. 60 -

5 20 w.8.-26 1.6.60 27 wa. -15.9. 60 3 5.0.60 4 5.0.—28 1.0.60

= 9.
WU AUYBUDIU

6 - 29 5.a.60 2 un.61 3un-25un.61
7 26 un. 61 28 un. 61 29una.-15 an. 61
8 16 nw. 61 18 nw. 61

9 19 an. 61 - 25 an61 26 nn. 61 éuqﬂiﬂiiﬂ1i wea ﬁﬂl?jﬂllfﬁu
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f) Instruction guide for home blood pressure measurement for VHVs in control

group (Thai Version)
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g) Time-schedule of HBPM by VHVs of control group (Thai Version)
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h) HT picture book (Thai Version)
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i) HT clinical practice guideline book (Thai Version)

wiageuuIMamsiloany mydiady msguadnelsannuauladings

AAUNNKUJOASOUASD
IsowegNuIaumISIBUASSIELN

W.A. 2560

®
Aadn =7
@8%. AUOASOUASD

Primary Care Cluster




v U aa o o . a aa 3
amsifesnu n1snmauuazmiguasnmmmnuiamlgaﬂaaﬂaun‘nmﬂsamsa

9

SBP2140 uaz/vite

NRP2AN i 3 42611

SBP 120-139 uay/

1i72DBP 80-89
v

UFung@nesa 38.26.

SBP<120 e/t
DBP<80

>
JnBPaza

inBPaza

finBP<120/80: dBPIazATY I

Ufumg@ngaa 30.26. 2-4 wks

#MBP120-139/80-89: 3mBP3mos,

UsungRngsu 38.24.

926l 1 SBP 140-159

ua/siie DBP 90-99 Winsatiade HTE3! DMITOD/CKD stage
3, Symptomatic CVDBIMsinIanenuey
UFungfinsu 38.26. +LAB: wndimnd
1f1iRnu Guideline

#BP2140/90 Winsatiade HT
Funsindaeensoniunliu
WOFNIsH 38.26.+LAB:MN

AmnAUfEAm Guideline

$1BP<120/80:4mBPY|N3-6mos

USunamngsy 39.24. 2-4 wks I

$1BP120-139/80-89: 4ABPYN

3mos , UFunqRnssa 39.24.

tBP2140/901MinNs3Ra s HT

Gunsinendasendannuyliu

WAngIN 38.26.+LAB:MN

Amin#ALfFER Guideline
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TsaanmauTaiiaga (hypertension) Mu1oda szAvAWAU Tafiada Tadn (systolic blood

pressure, SBP) > 140 wy.1l5om naz/vie anwauTadialaueaTadn (diastolic blood pressure,
DBP) > 90 u.l5en

Isolated systolic hypertension (ISH) ¥31804 5@ 1 SBP > 140 1.1J58% 11#52A1 DBP <

90 uu.1)38M a
Isolated office hypertension 130 white-coat hypertension (WCH) SN m'wﬁmum"u

Taiiaiialunddin Tsenenna vieanmuimsasisagy wuiga (SBP > 140 .alseniay/

W3 DBP > 90 un.lsem) udiiio Tanmdu Tiiadituannms fadaomiesianuduTadia

gaTuianudn hige (SBP < 135 wu.1l5em naz DBP < 85 w.1lson) %
Masked hypertension (MH) 131gis niziimamauTadfiaiiialundiin Tsanewna wie -

anuuimsas sy wuinla@ (SBP < 140 wualsenuaz DBP <90 u.Alsev) udifeian I

suTafinihunnmsiadaoniesianamauTaiinsaTuianuings (SBP > 135 w.a50m naz/

1130 DBP > 85 u.1)500)

(nehrbln 3
mam3endio
higwmdenunl uaz higuyss deunisia 30 wii wieududedaan:iFoudes
Wifihodainuuiis hatesiitouasuiiunm s uii ndsiaminiite hideundamdunt 2 $a
s il hiyanovasia nvudhonievaniidesnisiaaeguuli: hides
fhile

maw3muniesile

NuntesiammduTafiavdiayson (mercury sphygmomanometer) 111383 3ARIWAY
Tatiariinda T1id (automatic blood pressure measurement device) wwdna ldTunmsasivaeu
wasgetuminaueiuszoy 4 1014 am cuttviaimnzaudunvuvesihe nande %
daudifiugaan (bladder) vxAoansounquseranvugilio1&¥eva 50 dmsudinajialyl Fai
duseuranvuonlszana 27-34 . 919 arm cuff AiIRIAULA 16 9. x 30 .

Bmsia

o o A a o & N o
msianmauTafiationianvuduilFaurtoonin (non-dominant arm) ¥4 arm cuff

& A9 o ﬁ& & a4 2 &
‘ﬂaﬂllﬂul'ﬂuﬂﬂﬂ'ﬂﬂlwu 2-3 %, llﬂ51 MNNANVDINAN FITUIATRINWYIINANIAN ) NV
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Titaeeguunasaiiennaa brachial 1szinmszdy SBP neuTagn1siiugnens (rubber bulb)
Iaudn W/ lugeaned saad9undiFnesinasaiiennad brachial 1’14 Aes 1 Udesausen i
Wsonlunasaniian seavaslusas 2-3 wualsen/Aui wisuad¥wes Iddeduszdu sBP a1

Y a
q nimiudaszauauduTaiaTaonsla 15314 bell 3o diaphragm U84 stethoscope Milovaaa
5 o ' 4 o ' '
ifeANA brachial 1A ugRaesUsEAUseNIMiiandt SBP ind1 14 20-30 wu.alsen udrres qildes
aneon 130T 188U (Korotkoff sound phase I) 92a3an 1 SBP Uassszavilsonasau idsama’lyl
; g oo o B
(Korotkoff sound phase V) 9z33iu DBP Tiiyiimisdaedindes 2 a5e ineiunaseaz 1 i minnvu
e VoA @ dy e (- | & o ¢ o oy &
Aoty nagiiReaiu ead Tdnamaumands Taona lumsdansasmindidigeiga vinwy
5 .. ; - y & o
HAINMITATBIATIANAUINNTT S ualsen masdamiuen 1-2 a5e TumsdanimduTaiaasansn
sayed ¥ oo - z
nuzh W faiuvumsaesdis mindafuiu 20/10 wudsen 9nmsiagmats 9 AT3 naasdianm
a i a . ; 4 —_ y .
fAntlndvesnaeaiien Tidadilode T hidigoimy minarmauTaliavesyusnsaesdis hiniiiu
Taommiz Tudgeergnnniifesay 10 92ii SBP veanvuaediedaiu > 10 uu.dsen'ld nisdaa
o a Aty ' o ) '

auauTafinzlddreniingends dmsuludibheuise wu dgeerguazdiheTsammau vielu

Aa A X 4 o o a ) > o a " -
swhiiomsnihilanagniudu IiaanuduTaialumiudis TasianimauTatialuviueunie
e B B " g o . 8 Yo ;
wandannuulifihetundrianauTafiag 8n 2 asandsdunielu 1 uaz 3 i min sBP luw
tudndr sBP Tuvimiandeueunnnndi 20 walsen fediilauiin1az orthostatic hypotension 113

J - J - . o -}

anemnnziieziina hyumnnSouidiou sBp luvhueuiy serlushiu

unamguusshudinjory 18 Tl
Category SBP DBP
(ualsen) (malsen)

Optimal <120 way <80
Normal 120-129 uaz/vio 80/84
High normal 130-139 waz/Mio 85-89
Grade 1 hypertension (mild) 140-159 uayMi 90-99
Grade 2 hypertension (moderate) 160-179 wazmie 100-109
Grate 3 hypertension (severe) =180 1Az =110
Isolated systolic hypertension (ISH) >140 nay <90

HAUBING : SBP = systolic blood pressure; DBP = diastolic blood pressure.

4 Iy o o o o v P . o
tilonwzuusIvey SBP uaz DBP aganszduy Wideszaunsuusaninihunual dmiy ISH fnivszdy
Anwguusamiiouiv Ing15us sap

(20222

&\\
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o JannadulafindnueiA (Self ¥3o

1) 1lumsasremdihofiilu isolated office hypertension ¥%3® WCH i1az MH

2 nushlfdaanmmantsimnludihoi 185 unaanwauTaiannse duih Ty 1d

3) mawsoudihonnzeiesiledandnduduinzdesiinsuunigihedans 19 eaile
dandnedramnzay nieudmimsuiindiiald

4 nunihffistessanmdulafinsaTuia vﬁai’ﬁﬁé’uuwunﬂé’i’un11:7qummg1u g
iz W dintesianuduTafinsa iid siiadailaeiimiendeiioondulunsii
mydanamauTadiaddunvuildnndnnn wu Tudiheiigaunn

s) muzhhiiamwduTafiatuas 2 afa TassalusradrneusulsznumnaaamduTaiia 2
A%a nazgradudn 2 a%e (awsuaz 4 a¥e) Hunm 3-7 Suseununnmd Waamiialdlu
Fuusneen tazsnnusundonnmimaenaa udnimadenan W unsdadulaiy
WieUSunldeunis i FadmwduTadiaiiialdithunnmiesianimduTafinsaTuid
windmiia ldianmmena Ysznu s imsen SanasdeimamduTafiadadndile
SBP > 135 w150 naz/m3e DBP > 85 wu.ilseon

6) hinuzahhifiholfunnanaaniuduTafiadioaues

7 nuzihingasanmsuTafiaithudingiaiine iidamwinaderdile

13inalsnthlauazviaeniden

1.1 52A1YD4 SBP 1Az DBP

12 FZAVVDY pulse pressure > 60 wulsen

13 019> 55 11 Tumawo v3e > 65 Vlumeamijs

14 | qupdis

1.5 szanTuiuluideafialn@ Total cholesterol > 200 Wn./A7., LDL-C > 130 ¥n./A7., HDL-C
<40 un./aa. lumaanovie <50 un/an. Tumemdja H3e52A1 iglyceride > 150 Un./Aa.

1.6 FPG 100-125 un./aa.

1.7 OGTT fan@d

an a a - ' o
1.8 1lszdansina cvp luiian s wielitesneuiseunds

1.9 gauaana WC > 90 e Tumeans naz > 80 o, Tumanda




Sesseamahaige Suazamnlsannudulafingslaedibedilisioims

2:1

Electrocardiography w‘mm 99U LVH (Sokolow-Lyon voltage criteria fio SV1 +
RV5 %38 RV6 > 3.5 mV, Comnell voltage criteria in SV3 + RaVL Tumanie > 2.8 mv Tu

INAHTJA > 2.0 mV 1182 Comell product B Cornell voltage X QRS width > 244 mV-msec)

2.2

Echocardiography 1W®A53941 LVH (left ventricular mass index > 115 A51/1.2 Tu
INATIY 1AL > 95 NFI/AL: TumaAn Q)

2.3

Carotid wall thickness (intima-media thickness > 0.9 W31.) W39W arterial plaque

2.4

Carotid-femoral PWV > 10 1./3UM

2.5

ABI<0.9

2.6

5¥AY SCr (1.3-1.5 un/aa. Tumario nag 1.2-1.4 un/aa. Tumemga)

2.7

¢GFR < 60 110./U141/1.73 1.2 (A3 CKD-EPI)

2.8

@329 W albuminuria (urine albumin/creatinine ratio 30-300 UR./N31

- -a
AIDTAUU)

o - ¥ v ¥ < (s
41 | fieimsvesTsannuanudanu fie fininnn Taanzissnazinn ihminda
Ay ' > o
anasTaoh hiflaung Swduiiszaumanauing Taalunalai1d> 200 un.aa.
4.2 FPG > 126 un./an.
o 4 4 > i}
43 gaunaang Inad 2 3 Tuandei OGTT fiA1 >200 un./aa.
o 5 o a am e
44 | 32AU hemoglobin Ai> 6.5% Tagezdesnsinialueslfidnsiiinasgm
o ) z . .
TUTDUNIUY (NGSP certified and standardized to DCCT assay)
Y 1t o - Ja ¥ & 4+ o oo d&a o
dmfudii hifionsvesTsammusany msasvdeasionasanildaiusuiiodudu

msdtianolsn

TsAvavadeATuBs: Ischemic stroke, Cerebral hemorrhage, Transient ischemic attack

Tsarale Myocardial infarction, Angina, Usziamsh coronary revascularization, 1132
i lvduman

T30 1a: Diabetic nephropathy, CKD, Albuminuria > 300 17./34 %38 proteinuria > 500 4./
u

Tsnvesnaeaimeauasdiulaig

waRalng: Hemorrhage, Exudates, Papilledema
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muzi s ldongumariineu@isei 10) diesnmusanuiniiulse Toniluszoy

snnudthouunguluGeswesmsansasdeiiarazymwanin lunsidenldowtion 2 nieldn
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aaauauTatia 2 vilaswiumsdensnnguori aunsaasugnsnulda i 1) nag hinas1d

o1 lungu ACEIs s9uiuenlungu ARBs

tladnfidenl¥luamaziisume

 Condition Drug

_ Asymptomatic organ damage

~ LVH ‘ ACEIs, CCBs, ARBs
Asymptomatic atherosclerosis CCBs, ACEIs
Albuminuria (30-300 mg/g) ACEL, ARBs
Renal dysfunction ACEIs, ARBs
Previous stroke ACEIS, thiazide-type diuretics
Previous myocardial infarction BBs, ACEIs. ARBs
Angina pectoris BBs. CCBs
Heart failure Diuretics. BBs, ACEIs, ARBs, MRAs
Aortic aneurysm BBs
Atrial fibrillation, prevention ARBs, ACEIs, BBs or MRAs
Atrial fibrillation, ventricular rate control BBs. non-DHP CCBs
CKD/proteinuria (> 300 mg/g) ACEIs, ARBs
Peripheral artery disease ACEIs, CCBs
ISH (elderly) Diuretic, CCBs
Metabolic syndrome ACEIs. ARBs, CCBs
Diabetes mellitus ACEIs, ARBs
Pregnancy Methyldopa, BBs, CCBs

LVH - left ventricular hypertrophy, BBs — beta-blockers, non-DHP CCBs — non-dihydropyridine calcium

channel blockers, MRAs — mineralocorticoid receptor antagonists.
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n. A Taiagaliinin fio Grade I hypertension (mild) n21waA Takinguun fio sl Grade 2 hypertension
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Cardiovascular risk Tiga wuwia ngudiheiinaudesnuienudenhunaridegenmms il 6
Cardiovascular risk g4 Wiy ngufihuitinudesgaoudagana s i 6

v. MhidonomnenitogT + ngundnuazidon s wmunmweuuzimmwn i 1 Taofwili gy

angiotensin converting enzyme inhibitors imﬁuumq'u i in receptor bl

1. mnauaamauTafaganialszmalng, momemsinnauduTafiagalunsljia

w211 nifunl3ualya 2558, Trickthink Printing, Chiangmai; 2015; [cite 2017 April 16].
Available from: http://www.thaihypertension. org/files/GL%20HT%202015.pdf
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4. Descriptive results of questionnaire part 2-4
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a) Number and percentage of lifestyle and management knowledge at baseline,

3-month, and 6- month of poorly controlled HT patients in urban area between

experiment and control group

Number and percentage of correct answer

) Baseline At 3-month At 6-month
Question _
Jbout Experimen  Contro Contro
Experimen Control t I Experimen I
tn (%) n (%) n (%) n (%) t n (%) n (%)
1.Diagnosis 38 29 48 36 47 39
(60.3) (48.3) (76.2) (63.2) (75.8) (67.2)
2.Complicatio 19 5 4 5 0 9
n (30.2) (8.5) (6.3) (8.8) (0.0 (15.5)
3.Treatment 14 10 22 17 19 16
(22.2) (16.9) (34.9) (29.8) (30.6) (27.6)
4.Risks 54 45 57 46 59 50
(85.0) (75.0) (90.5) (80.7) (95.2) (86.2)
5.DASH 52 50 60 44 57 49
(82.5) (83.3) (95.2 (77.2) (91.9) (84.5)
6.Salt 52 47 59 45 60 46
(82.5) (78.3) (93.7) (78.9) (96.8) (79.3)
7.Exercise 54 23 61 47 62 53
(85.7) (88.3) (96.8) (82.5) (100.0) (91.4)
8. BP 41 35 52 41 51 43
(65.1) (58.3) (82.5) (71.9) (91.9) (74.2)
9.HBP 35 31 52 41 55 41
(55.6) (51.7) (82.5) (73.2) (88.7) (70.7)
10.BP 41 43 59 33 52 37
Interpretation (65.1) (72.9) (93.7) (58.9) (83.9) (63.8)




b) Number and percentage of literacy and potential literacy level at baseline, 3-

month, and 6- month of poorly controlled HT patients in urban area between

experiment and control group
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Number and percentage of literacy and potential literacy level

Level Baseline At 3-month At 6-month
Experiment Control Experiment Control Experiment Control

Writing
no.poor 34 43 40 41 37 41
% poor 56.7 71.7 63.5 71.9 59.7 70.7
no.fair 16 10 17 14 17 14
% fair 26.7 16.7 27.0 24.6 27.4 24.1
no.good 10 7 6 2 8 3
% good 16.7 11.7 9.5 35 12.9 5.2
Reading
no.poor 28 34 32 37 30 37
% poor 44.4 56.7 50.8 64.9 48.4 63.8
no.fair 29 16 22 17 22 17
% fair 46.0 26.7 34.9 29.8 355 29.3
no.good 6 10 9 3 10 4
% good 9.5 16.7 14.3 53 16.1 6.9
Talking
no.poor 20 15 12 26 16 18
% poor 31.7 25.0 19.0 45.6 25.8 31.0
no.fair 33 26 32 28 32 35
% fair 524 43.3 50.8 49.1 51.6 60.3
no.good 10 19 19 3 14 5
% good 15.9 31.7 30.2 53 22.6 8.6
Heard
no.poor 14 15 12 14 14 15
% poor 22.2 25.0 19.0 24.6 22.6 25.9
no.fair 38 29 31 40 36 40
% fair 60.3 48.3 49.2 70.2 58.1 69.0
no.good 11 16 20 3 12 3
% good 17.5 26.7 31.7 53 19.4 5.2




Number and percentage of literacy and potential literacy level

Level Baseline At 3-month At 6-month
Experiment Control Experiment Control Experiment Control

Clear
no.poor 27 23 17 29 24 26
% poor 42.9 38.3 27.0 50.9 38.7 44.8
no.fair 30 27 32 26 26 29
% fair 47.6 45.0 50.8 45.6 41.9 50.0
no.good 6 10 14 2 12 3
% good 9.5 16.7 22.2 35 19.4 5.2
Daily
activities
no.poor 19 15 6 15 13 9
% poor 30.2 25.0 9.5 26.3 21.0 15.5
no.fair 31 28 30 39 31 41
% fair 49.2 46.7 47.6 68.4 50.0 70.7
no.good 13 17 27 3 18 8
% good 20.6 28.3 42.9 623 29.0 13.8
Going
out
no.poor 15 14 9 18 12 16
% poor 23.8 23.3 14.3 31.6 194 27.6
no.fair 30 27 21 32 30 33
% fair 47.6 45.0 33.3 56.1 48.4 56.9
no.good 18 19 33 7 20 9
% good 28.6 317 52.4 12.3 32.3 15.5
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¢) Mean and standard deviation of self-care of chronic patients on health literacy at
baseline, 3-month, and 6- month of poorly controlled HT patients in urban area

between experiment and control group

Mean and standard deviation of self-care of chronic patients
(Total score= 10)

Baseline At 3-month At 6-month
Experiment Control Experiment Control Experiment Control

Question

8.You share your self-care with the other patients.

Mean 7.0 6.5 7.6 7.4 8.6 7.2
SD 2.8 2.6 2.4 2.0 1.4 1.8
9.You observe the change of your body in order to tell the doctor in the
appointment date.

Mean 7.8 A 8.1 1.7 9.0 1.4
SD 2.5 2.2 2.0 1.8 1.4 1.9
10.You know that you gain benefit after taking health care activities with the other
patients.

Mean 8.5 9.2 8.7 8.5 9.3 8.0
SD 2.1 12.0 2.0 1.7 1.2 1.8
11.You join health care activities with the other patients.

Mean 7.9 74 8.4 7.6 9.2 7.2
SD 2.6 2.7 1.9 2.5 1.4 2.2
12.You know the signs of your illness worsen.

Mean 1.7 7.4 8.0 7.5 8.9 7.1
SD 2.2 2.2 2.1 1.8 1.4 1.9
13.Talking to the other patients help you to do the better self-care.

Mean 8.7 8.3 8.9 8.4 9.2 8.1
SD 1.8 2.2 1.5 1.9 1.3 1.9
14.You live your daily life as you want even you have illness.

Mean 8.4 8.1 8.9 8.0 9.5 8.2
SD 2.0 2.1 1.5 1.8 0.9 1.6

15.You know that if you do not take care yourself well enough, you may get the
complications which are more serious than your illness being.

Mean 8.3 8.2 10.0 8.1 9.2 8.1
SD 2.3 2.4 115 2.1 1.1 2.1
16.You know the balance between food intake and your activities and exercise.

Mean 7.8 7.1 8.2 7.3 8.9 7.5

SD 2.1 2.4 1.8 2.3 1.8 1.8
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Mean and standard deviation of self-care of chronic patients
(Total score= 10)

Baseline At 3-month At 6-month
Experiment Control Experiment Control Experiment Control

Question

17.Talking to the other patients help you to solve the problems from your illness.

Mean 8.3 7.8 8.7 7.9 9.2 8.2
SD 1.9 1.9 1.5 2.2 1.2 2.0
18.You know what make your health get worse.

Mean 7.9 7.1 9.5 7.5 9.2 7.6
SD 2.2 2.6 1.7 2.5 1.3 2.0
19.When you have health problem, you know how to get the better health.

Mean 8.2 8.2 8.8 8.5 9.4 8.3
SD 2.1 1.9 1.4 1.9 1.0 1.4
20.You take care your health well and you know what to do for your self-care.
Mean 8.8 8.4 9.0 8.3 9.4 8.5

SD 1.6 1.9 1.4 2.0 1.0 1.6
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d) Mean and standard deviation of self-management behavior at baseline, 3-month,

and 6- month of poorly controlled HT patients in urban area between experiment

and control group

Mean and standard deviation of self-management behavior

é (Total score=3)
E Baseline At 3-month At 6-month
% Experiment Control  Experiment Control Experiment Control
& X SD x SD ¥ SO x SD X SD X SD
1 23 07 24 11 25 07 23 07 26 05 23 07
3 21 05 23 10 24 10 21 04 24 06 20 03
4 26 06 26 06 27 06 28 04 29 03 28 05
5 22 07 23 07 25 07 23 07 27 05 23 06
6 22 07 23 07 26 06 24 06 26 05 23 05
7 22 05 21 06 23 05 20 05 24 06 21 04
8 22 07 21 06 25 06 23 05 26 05 21 04
9 24 08 27 13 24 08 25 07 27 06 23 07
10 23 06 23 06 27 05 25 05 26 05 24 05
11 20 07 22 11 24 06 23 06 26 06 21 05
12 23 07 23 06 25 06 25 06 28 04 26 05
13 27 06 28 05 28 05 28 06 27 06 29 04
14 29 04 30 03 29 04 29 03 29 04 29 03
15 17 08 14 06 30 02 22 05 30 02 18 05
6 29 04 29 04 30 03 28 05 29 03 28 04
17 27 05 27 06 28 05 26 05 29 04 26 06
18 23 07 23 06 24 06 22 07 24 08 21 05
19 23 14 24 07 24 07 25 11 26 06 22 07
22 29 03 30 09 30 02 29 03 30 02 29 03
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e) Mean and standard deviation of drug and appointment adherence at baseline, 3-

month, and 6- month of poorly controlled HT patients in urban area between

experiment and control group

Mean and standard deviation of drug and appointment adherence

é (Total score=1)

E Baseline At 3-month At 6-month

% Experiment Control Experiment Control Experiment Control

& X SO x SD X SD X SD x SD X SD
11 06 05 06 05 07 04 06 05 08 04 06 05
12 09 03 09 03 10 02 08 04 09 03 08 04
2 09 02 09 02 10 02 09 03 10 02 09 03
3 09 02 09 03 10 01 09 03 10 02 09 03
4 09 03 08 03 09 02 09 02 10 02 09 03
5 10 00 10 02 10 02 10 02 09 02 09 03
6 10 00 09 02 10 01 10 01 10 01 10 01
7 09 02 09 02 10 02 09 02 10 02 09 03
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