THE HONG KONG
Q POLYTECHNIC UNIVERSITY
& Fenian

Pao Yue-kong Library
BEREEE

Copyright Undertaking

This thesis is protected by copyright, with all rights reserved.
By reading and using the thesis, the reader understands and agrees to the following terms:

1. The reader will abide by the rules and legal ordinances governing copyright regarding the
use of the thesis.

2. The reader will use the thesis for the purpose of research or private study only and not for
distribution or further reproduction or any other purpose.

3. The reader agrees to indemnify and hold the University harmless from and against any loss,
damage, cost, liability or expenses arising from copyright infringement or unauthorized
usage.

IMPORTANT

If you have reasons to believe that any materials in this thesis are deemed not suitable to be
distributed in this form, or a copyright owner having difficulty with the material being included in
our database, please contact lbsys@polyu.edu.hk providing details. The Library will look into
your claim and consider taking remedial action upon receipt of the written requests.

Pao Yue-kong Library, The Hong Kong Polytechnic University, Hung Hom, Kowloon, Hong Kong

http://www.lib.polyu.edu.hk




EFFECTS OF NURSE-LED HYPERTENSION MANAGEMENT
MODEL IN MAINLAND CHINA: A RANDOMISED

CONTROLLED TRIAL

ZHU XUEJIAO

Ph.D

The Hong Kong Polytechnic University

2016



The Hong Kong Polytechnic University

School of Nursing

Effects of Nurse-led Hypertension Management Model in Mainland

China: A Randomised Controlled Trial

ZHU Xuejiao

A thesis submitted in partial fulfilment of the requirements for the

degree of Doctor of Philosophy

November 2015



CERTIFICATE OF ORIGINALITY

I hereby declare that this thesis entitled, “Effects of nurse-led hypertension
management model in mainland China: A randomised controlled trial” is my
own work and that, to the best of my knowledge and belief, it reproduces no
material previously published or written, nor material that has been accepted
for the award of any other degree or diploma, except where due

acknowledgement has been made in the text.

ZHU Xuejiao (Name of student)




ABSTRACT

Background Hypertension is a major risk factor for stroke, ischemic heart
disease, and other diseases. Its high prevalence rates coupled with low control rates
not only threaten patients’ health but also increase the financial burden on both the
individual and the entire healthcare system. Finding a cost-effective way to manage
hypertension has been an international concern. In a conventional treatment-oriented
practice model, doctors play the primary role in hypertension management. However,
doctors are more likely to focus on pharmacological treatments and put relatively
little emphasis on non-pharmaceutical and sustained strategies for blood pressure
(BP) control. Their strategies rarely involve patient self-care behaviours and the
provision of structured follow-ups to monitor the effects of treatment or intervention.
Compared with this medical-oriented usual care, nurse-led care is relatively low-cost
and more likely to use non-pharmacological strategies that promote healthy
behaviour. There is a paucity of literature, however, reporting the effects of
community-based nurse-led care for hypertensive patients, especially in countries

with poor resources, such as mainland China. This study fills this research gap.

Aim To develop a nurse-led hypertension management model and evaluate its

effects in the community health setting in mainland China.

Methods A randomised controlled trial (RCT) was conducted in a community
health centre in Guangzhou, China. A total of 134 eligible participants was recruited
and randomly assigned to two groups (67 in the study group and 67 in the control
group). The inclusion criteria for study participation were: (a) with a diagnosis of

hypertension, (b) > 18 years old, (c) with uncontrolled BP (BP reading > 140 /



90 mmHg), and (d) living within the health service network of the community health
centre. The exclusion criteria were: (a) with secondary hypertension, (b) taking
medicine that could increase BP, (c) unable to communicate, (d) unable to be
contacted by phone, (e) with diagnosis of terminal illness, (f) with co-morbidity in
contradiction with the intervention programme, (g) pregnancy, breastfeeding or

planning pregnancy.

The control group received usual care that included a clinic physical
examination with the establishment of a health record, health education pamphlets
and arrangements for routine clinic follow-ups. The study group received usual care
and a 12-week intervention programme guided by the nurse-led hypertension
management model. In the programme, trained community nurses led a team to
deliver the following hypertension management services: a home visit followed by

six follow-up telephone calls at two-weekly intervals, and referrals, if appropriate.

Outcome measures were: BP reductions (primary outcome), BP control rate,
self-care behaviour, self-efficacy, quality of life, utilisation of healthcare services

and patient satisfaction.

Data were collected at three time points: recruitment (T0), immediately after the
intervention programme (T1), four weeks after the end of the intervention (T2).
Research assistants blinded to the allocation of participants handled data collection.
Ultimately, a total of 119 (89%) participants completed data collection. Missing data

was replaced by carrying forward the last data with intention-to-treat.

Results Baseline demographic and clinical characteristics were equivalent
between the control and study groups. A significant interaction between group and

time was detected in systolic blood pressure (SBP) (p < .05) and diastolic blood
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pressure (DBP) (p < .05). Both groups had a significant reduction over time in SBP
(p < .01) and DBP (p < .01). When the reductions of BP from TO to T1 were
compared between groups, a statistically significant difference between groups was
observed both in SBP (Control -5.10 mmHg versus Study -14.37 mmHg, p < .01)
and DBP (Control -2.69 mmHg versus Study -7.43 mmHg, p < .01). However, there
was no statistically significant difference between groups from TO to T2 in SBP

(Control -9.22 mmHg versus Study -14.72 mmHg, , p > .05) or DBP (Control -5.14

mmHg versus Study -7.43 mmHg, p > .05), even though the study group maintained
a lower trend of BP reduction. In terms of self-care behaviours, the study group had
a statistically significant improvement over time both in pharmacological self-care
behaviour (p < .01) and non-pharmacological self-care behaviour, which included
home BP monitoring (p < .01), salt restriction (p < .01) and regular physical activity
(p <.01). The control group had a statistically significant improvement over time in
two non-pharmacological self-care behaviours: salt restriction (p < .01) and regular
physical activity (p < .01). A statistically significant difference between groups was
observed in home BP monitoring at T1 (p < .01) and T2 (p < .01). As for salt
restriction and regular physical activity, a statistically significant difference between
groups at T1 was detected. For self-efficacy, there was no significant interaction
between group and time, and the difference between groups and within group was
also not significant. For quality of life, the study group significantly improved over
time in the domains of Role-physical (p < .01), Bodily Pain (p < .01), General Health
(p < .05), Social Functioning (p < .01), Role-emotional (p < .05) and Mental Health
(p < .01). The control group, like the study group, had significant improvement over
time in the domains of Role-physical (p <.01), Role-emotional (p < .05) and Mental

Health (p < .05). No between-group and interaction effect was found. For the



utilisation of healthcare services at the community health centre, no statistically
significant difference was found between the two groups. The study group was more
satisfied with hypertensive care than the control group at T1 (Study 28.0 versus

Control 7.0, p <.01).

Discussion This was a pioneering effort to develop a nurse-led model for
managing hypertensive patients at the community level by adopting the Chronic
Care Model and incorporating the Four-C model of comprehensiveness,
collaboration, coordination, and continuity. This nurse-led hypertension management
model involved re-organisation of the existing hypertension care delivery system,
patients’ self-management support, team members’ decision support and
establishment of a more comprehensive documentation system for patients’ clinical
records. The nurses in the team were equipped with the competencies required to

manage hypertensive patients.

The results of this RCT confirmed that a structured and standardised 12-week
nurse-led home-based care programme produced better effects on BP reduction than
usual clinic-based care. The results of the study showed that, when compared with
usual care, nurse-led care did not only reduce BP but also enhanced patient self-care
behaviours and improved patient satisfaction. These trained healthcare providers,
supported by an evidence-based designed programme, contributed to the positive
outcomes. The competency training followed a structured curriculum designed to
prepare the team of nurses and a physician for hypertension management. The

curriculum can be helpful in standardising the preparation of care providers.

Conclusion This study presents a nurse-led model that translated evidence into

practical protocols for hypertension management. By using this model and testing its

\



effects, this study confirmed the significant contributions of nurses to improving
patient outcomes and demonstrated that nurse-led hypertension management has

great potential in the community healthcare setting.
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CHAPTER 1

INTRODUCTION

Hypertension, with its high prevalence rate and low control rate, is a threat to
human health and economic prosperity. To effectively manage a large number of
hypertensive patients is a global challenge. Helping patients control their blood
pressure (BP) is the primary aim of hypertension management. Traditional
hypertension management that only focuses on pharmacological treatment is not
sufficient. More efficient approaches for hypertension management need to be tested
and established. This chapter presents the general background, as well as the aim,
objectives and research hypotheses of the study. The significance of the study is

discussed at the end of this chapter.

1.1 Background

1.1.1 Hypertension and blood pressure control

Hypertension or high blood pressure (HBP) is a very common chronic condition.
It is defined as a systolic blood pressure (SBP) of > 140 mmHg and / or a diastolic
blood pressure (DBP) of > 90 mmHg respectively (James et al., 2014; Liu & Writing
Group of 2010 Chinese Guidelines for the Management of Hypertension [GMH],
2011; Mancia et al., 2014). It is estimated that the worldwide prevalence rate of
hypertension is 22% (World Health Organisation [WHO], 2015). The prevalence rate
of hypertension is generally higher in low-income countries (LICs) and middle-
income countries (MICs) than in high-income countries (HICs). WHO in 2015

estimated that the prevalence rate of hypertension was 27.6% in LICs, 25.2% in
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lower middle income countries (LMICs), 20.3% in upper middle income countries
(UMICs) and 18.5% in HICs. It is worth noting that BP control, which is defined as
an average SBP < 140 mmHg and an average DBP < 90 mmHg among hypertensive
patients (James et al., 2014; Liu & Writing Group of 2010 Chinese GMH, 2011;
Mancia et al., 2014), is suboptimal. An international investigation showed that only
13% of patients have their BP controlled, and even among those who were being
treated, only 33% had their BP controlled (Chow et al., 2013). The number of people
with uncontrolled hypertension has been increasing in recent decades, but the
situation varies in different countries and regions (Danaei et al., 2011). In some HICs,
such as Canada, the rates for treatment and control of hypertension have distinctly
improved in recent decades (Danaei et al., 2011; Joffres et al., 2013; McAlister et al.,
2011); meanwhile, in some MICs, such as China, the prevalence rate of hypertension
increased by 10% from 2002 to 2010 (Gao et al., 2013; Wang et al., 2014) while the
BP control rate remains at a relatively low level, rising from 6.1% in 2002 (Li et al.,
2005) to about 10% in more recent years (Gao et al., 2013; Liang, Chen, Liu, He, &
Li, 2014; Wang et al., 2014). Overall, compared with UMICs and HICs, LICs and

LMICs have higher BP prevalence rates but lower BP control rates.

Elevated BP is an independent risk factor for cardiovascular diseases (CVDs)
and a key risk factor for many other chronic diseases, such as diabetes. Elevated BP
accounts for 54% of strokes and 47% of ischemic heart disease (Lawes, Hoom,
Rodgers, & for the International Society of Hypertension [ISH], 2008), the top two
leading causes of death worldwide (WHO, 2012). It also increases the risk of
concurrent impairments in mobility, cognition, and mood (Hajjar et al., 2011).
Because of these chronic diseases and complications, hypertension has a substantial

impact on the population regarding health, quality of life (QoL) and financial burden.
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Currently, hypertension is the leading risk factor for the global burden of disease,
especially in Asia, North Africa, the Middle East, and Central Europe (Lim et al.,
2012). Globally, approximately 14% of all deaths in 2001 were attributed to
hypertension (Lawes et al., 2008), with the rate rising to 15% in 2009 (Go et al.,
2013). In 2001, hypertension contributed to 6% of deaths and disability-adjusted life
years (DALYSs), sum of years lived with disability and years of life lost (Lawes et al.,
2008); by 2010, it had risen to 7% (Lim et al., 2012). Inadequate BP control
consumed 10% of health expenditures globally and up to 25% of healthcare spending
in some areas (Gaziano, Bitton, Anand & Weinstein, 2009). Middle and low-income
regions have six times the burden of disease as high-income regions but access to
less than 10% of the global treatment resources (Macmahon et al., 2008). Since HBP
is preventable and modifiable, how to effectively control raised BP has been an

international issue and challenge, especially for MICs and LICs.

1.1.2 Hypertension management

The factors influencing optimal BP control are multi-level and include
healthcare system-related, patient-related, and healthcare providers-related factors
(Borzecki, Oliveria & Berlowitz, 2005; Ogedegbe, 2008). To improve BP control,
interventions targeting multi-level factors should be implemented. Hypertension
management has traditionally been focused on pharmacological therapy and
hypertensive patients received treatment in hospitals or clinics. The majority of
hypertensive patients live in the community and struggle to achieve normal BP for
the long term. WHO (2002) stresses that the management of hypertensive patients at
the community level is crucial to improving BP control and reducing the negative
impacts of elevated BP. Some regions in recent years have shifted the focus from

hospital-based acute disease care to community-based long-term services for chronic
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disease management including hypertension control. Experience from Japan has
demonstrated that intervention strategies, such as regular health check-ups, activities
including supporting healthy eating, and staying active at the community level,
successfully improved BP control and reduced the incidences of stroke

(“Community-based efforts”, 2013).

Of the patient-related factors that impact optimal BP control, patient adherence
is essential. Patient adherence is the extent to which a person’s behaviour, including
taking medicine, following a diet, and/or executing lifestyle changes, corresponds
with agreed-upon recommendations from healthcare providers (WHO, 2003). For
patients with HBP, pharmacological therapy and lifestyle modifications are two BP
reducing interventions that are unanimously recognised and recommended (James et
al., 2014; Liu & Writing Group of 2010 Chinese GMH, 2011; Mancia et al., 2014).
Anti-hypertensive drugs can effectively reduce BP (James et al., 2014; Liu &
Writing Group of 2010 Chinese GMH, 2011; Mancia et al., 2014) as well as reduce
the complications hypertension causes (Neal, MacMahon, Chapman, & Blood
Pressure Lowering Treatment Trialists’ Collaboration, 2000). Although anti-
hypertensive drugs can lower elevated BP in a short time, they have a high financial
cost and the drugs always have side effects. For patients who have maintained a BP
reading of 140-159 / 90-99 mmHg and do not have target organ damage or other risk
factors for CVDs (e.g. stroke), adoption of lifestyle modifications is widely
recommended before receiving pharmacological treatment (James et al., 2014; Liu &
Writing Group of 2010 Chinese GMH, 2011; Mancia et al., 2014). Lifestyle
modifications include a low-salt diet, regular physical activity, smoking cessation,
alcohol consumption moderation, and weight reduction, all of which play a critical

role in BP control. These lifestyle modifications are effective in lowering BP (James
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etal., 2014; Liu & Writing Group of 2010 Chinese GMH, 2011; Mancia et al., 2014),
increasing the effects of anti-hypertensive drugs, and reducing patients’ long-term
risk for CVDs without accompanying known harmful effects (Whitworth &
WHO/ISH, 2003). For this reason, even for hypertensive patients who have been
treated with anti-hypertensive drugs, adherence to a healthy lifestyle is suggested.
For various reasons, however, patient adherence to the use of anti-hypertensive drugs
and lifestyle modifications is far from satisfactory. Poor patient adherence results in
poor BP control, increased morbidity and mortality, and increased consumption of
healthcare resources. In contrast, adherent patients are three times more likely to
control their BP compared with non-adherent patients (DiMatteo et al., 2002).
Therefore, improving and maintaining patient adherence may be an important
component of cost-effective hypertension management, especially for low-income
and middle-income regions with fewer available resources. WHO (2003) suggested
that adherence is a modifier of the effectiveness of the health system, and
recommended that adherence examination should be incorporated into the cost-

effective outcomes measurement.

The majority of hypertensive patients live in the community, which has more
influencing factors related to health than in hospitals. Various barriers, such as lack
of professional guidance, prevent patients from adhering to effective BP control
measures. That healthcare providers might be able to help their clients remove
barriers to adherence by improving how they approach their clients’ problems, how
they provide advice, and how they involve their clients in the treatment decision-
making process is increasingly being recognised (Harmon, Lefante, & Krouse-Wood,
2006). In the traditional hospital-based acute disease care setting, doctors tend to

play the leading role in controlling BP and focus on pharmacological treatment.
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Non-pharmacological treatments such as lifestyle modifications or patient adherence
are often overlooked. Researchers who have conducted meta-analysis studies suggest
that hypertension management teams should reorganise and include nurses and / or
pharmacists to enhance patient adherence (Hill, Miller, DeGeest, & American
Society of Hypertension Writing Group, 2010) and BP control (Carter, Rogers, Daly,
Zheng, & James, 2009; Walsh et al., 2006). Nurses, who make up a large
constituency of the healthcare providers workforce, may be able to work more
efficiently in hypertension management than doctors, who are often distracted from
chronic care tasks by interfering with treatment and diagnosis concerns. Studies have
shown that nursing interventions achieved higher patient adherence and satisfaction
rates and similar effects on mortality and QoL when compared with traditional
doctor-led care in the primary care setting (Horrocks, Anaerson, & Salisbury, 2002;
Keleher, Parker, Abdulwadud, & Francis, 2009). Laurant et al. (2005), in a review
published in the Cochrane Library, argued that there was no significant difference
between the care provided by doctors from that provided by nurses regarding health
outcomes for patients and cost savings. From a health economic perspective, because
of the salary differential between doctors and nurses, having nurses take up some of
the doctors’ workload may help cost savings. Evidence from a meta-analysis (Carter
et al., 2009) demonstrated that nurse-led care contributed to reducing SBP by 4.8
mmHg while other researchers (Clark Smith, Taylor, & Campbell, 2010; Glynn,
Murphy, Smith, Schroeder, & Fahey, 2010) in their studies have called for further

evaluation of the efficacy of nurse-led care in BP control.

1.1.3 Hypertension and hypertension management at the community level in China
China is an MIC and has the largest population in the world (“Country

Classification”, 2014). As is the case globally, stroke and ischemic heart disease are
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the top two leading causes of death in China (WHO, 2015). Effective prevention and
control of chronic diseases has been a critical issue as contemporary Chinese society
has become more prosperous (“Toward a healthy and harmonious life in China”,
2011). Controlling BP will reduce the incidences of CVDs. However, the
hypertension control rate in China is in the 8%-11% range (Gao et al., 2013; Li,
Wallhagen & Froelicher, 2010; Wang et al., 2014), which is far lower than the U.S.
rate of 48% (Centres for Disease Control and Prevention [CDC], 2013). The
prevalence rate for hypertension in China is rising while the BP control rate
continues to be low. In recent decades, the question of how to manage hypertensive
patients in China’s healthcare setting has attracted more and more national and
international attention. Just as in the majority of other countries, traditional
hypertension management in China was hospital- or clinic-based. China explored
hypertension management at the community level in the 1990s in Beijing (Wu et al.,
2003). In the past two decades, the national government has expended much effort to
support community level management of the country’s massive number of
hypertensive patients. Government policies and guidelines have supported
establishment of healthcare organisations at the community level to provide
healthcare services and chronic disease management as well as compensation for
medical checkups and anti-hypertensive drugs for hypertensive patients at
community healthcare organisations (Liu & Writing Group of 2010 Chinese GMH,
2011; National Health and Family Planning Commission of the People’s Republic of
China [NHFPC of the PRC], 2011, April 25; The State Council of the PRC, 2006).
These existing guidelines (Liu & Writing Group of 2010 Chinese GMH, 2006; 2011)
do not integrate strategies for improving patients’ adherence to taking their anti-

hypertensive drugs or to recommendations for lifestyle modifications. Furthermore,



due to the lack of operational protocols to implement these regulations and
guidelines, the practice of hypertension management in China varies widely. A few
community-based intervention studies from different regions have in recent decades
tested their BP control achievements through RCTs, but the design of those studies
has been poor (Lu et al., 2012). Furthermore, few studies involved healthcare
providers other than doctors in hypertension management in the Chinese community
health setting. It is not known whether an approach that involves nurses can be

applicable to and effective in China’s healthcare setting.

1.2 Aim and objectives of the study
This study aims to develop a nurse-led hypertension management (NHM)

model and subject it to experimental testing in mainland China.

The objective of the study is to examine the difference between the effects of an
NHM model and usual care in primary and secondary outcomes. The primary
outcome of the study is BP reduction immediately after intervention, and the
secondary outcomes are BP control rate, self-care behaviours, self-efficacy, QoL,
utilisation of healthcare services and patient satisfaction. The specific research

hypotheses are listed below.

1.3 Research hypotheses of the study

The null hypotheses for the study are as follows:

a. There is no significant difference in BP reduction between patients
receiving care guided by the NHM model and those receiving the usual

hypertension care;



There is no significant difference in the BP control rate between patients
receiving care guided by the NHM model and those receiving the usual

hypertension care;

There is no significant difference in self-care behaviours between patients
receiving care guided by the NHM model and those receiving the usual

hypertension care;

There is no significant difference in patient self-efficacy between patients
receiving care guided by the NHM model and those receiving the usual

hypertension care;

There is no significant difference in QoL between patients receiving care

guided by the NHM and those receiving the usual hypertension care;

There is no significant difference in utilisation of healthcare services
between patients receiving care guided by the NHM and those receiving the

usual hypertension care.

There is no significant difference in patient satisfaction between patients
receiving care guided by the NHM model and those receiving the usual

hypertension care.

1.4 Significance of the study

Hypertension management is still a big challenge even though more and more

anti-hypertensive drugs have been developed. This study makes an early attempt to

develop an NHM model by translating international scientific evidence into a series

of protocols tailored to the community health setting in China. While having nurses

undertake roles in the community health setting is not new, the traditional nurses’
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role in practice has been confined to being assistants to physicians in clinics. In the
NHM model, the nurses’ role is extended from one that is less active to taking on
more independent tasks, such as teaching, guidance and counselling, as well as case

management and surveillance in managing patient conditions.

In practice, an increasing number of interventions are carried out by nurses, but
there is a lack of systematic gathering of data that measure what outcomes they
achieve for patients. In this study, in which the NHM model was subjected to an
RCT in a community health setting, the contribution of nurses to enhancing patient
outcomes was demonstrated in multiple domains by strong scientific evidence. The
study proved that hypertensive patients at the community level benefitted from
interventions guided by the NHM model in clinical and functional outcomes as well
as in satisfaction. As a result of implementing this model, patients’ BP readings were
significantly reduced, which is closely related to reducing the risk for complications;
patients’ self-care behaviours were enhanced, which is conducive to patients taking
an active role in chronic disease management and thereby reducing the risk of CVDs
and consumption of healthcare resources; and patients’ satisfaction with community
healthcare was increased, which may strengthen the role of the community

healthcare organisation in disease management.

The study proved that the NHM model is feasible and practicable in guiding
hypertension management in a resource-poor healthcare setting. The NHM model
that evolved in the course of this study can be helpful to other countries or regions
with a similar healthcare setting to cope with the increasing burden of hypertension

that communities are experiencing.
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In addition, the positive outcomes in the study were produced by healthcare
providers who had been trained so that they were equipped with the necessary
competencies. In conducting this study, a training curriculum was developed to
prepare the team of a doctor and four nurses, and this curriculum can help

standardise the preparation of nurses and doctors in hypertension management.

11



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

Hypertension has created a heavy health and financial burden globally. This
chapter starts a review of the epidemiology of hypertension. Increasing prevalence
but persistently low control rates has become a problem worldwide, especially for
MICs and LICs. Many factors at different levels are related to BP control. Patient
adherence is an essential and modifiable factor of poor BP control. Thus, the status
of barriers to hypertensive patient adherence is also reviewed. An approach has yet
to be identified that organises and delivers care to optimally help hypertensive
patients overcome the obstacles to BP control. Therefore, literature regarding
strategies for hypertension management, including how to improve patient adherence,
how to optimise the healthcare system, and the key agents of BP control intervention,
is also studied. Nurses have gradually demonstrated their strengths in hypertension
management, but the organisation of intervention strategies in a nurse-led
hypertensive programme is not clearly demonstrated and whether the nurse-led
intervention can improve BP outcome still needs further convincing evidence.
Therefore, nurse intervention targeting improvement of patient outcome is also
examined. The results of these reviews of the relevant literature provide evidence for
the establishment of an NHM model. At the end of the chapter, the healthcare

settings for hypertension management in China are introduced to provide insights to
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the need for the development of an NHM model tailored to Chinese hypertensive

patients.

2.2 Epidemiology of hypertension

WHO (2015) estimated that the prevalence rate worldwide of hypertension in
adults ( > 18y) was 22.3% in 2014, slightly lower than that in 2010, when it was
22.7%. The data from WHO (2015) (Table 2.1) showed that the prevalence rate in
LICs and LMICs had increased slightly, from 26.7% in 2010 to 27.6% in 2014, and
25.0% in 2010 to 25.2% in 2014, respectively. Meanwhile, a slight decrease was
recorded in UMICs (21.0% in 2010 to 20.3% in 2014) and HICs (19.7% in 2010 to
18.5% in 2014). In the WHO region classification, the prevalence rate in Southeast
Asia increased slightly while other regions decreased or stayed the same. In an
earlier study published in The Lancet, Danaei et al. (2011) found that the trend of
global BP readings registered a tiny decline from 1998 to 2008, but the situation in
different regions varied; BP readings remained stable or even decreased slightly in
HICs countries while increasing in some LICs and MICs; SBP is currently highest in

LIC and MIC countries.

An alarming trend is that hypertension is generally under-diagnosed, under-
treated and under-controlled worldwide. The number of people with uncontrolled
hypertension increased from 605 million to 978 million from 1980 to 2008 (WHO,
2015). Although the treatment and control of hypertension has distinctly improved in
some HICs countries, such as Canada (Danaei et al., 2011; Joffres et al., 2013;
McAlister et al., 2011), the low control rate is still a serious challenge for other
countries, such as China. Danaei et al. (2011) advocate the targeting of effective

population-based and personal interventions in LICs and MICs.
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Table 2.1 The prevalence of hypertension in different regions (age 18" years)

2010 2014
(%) (%)
Global 22.7 22.3
World Bank Income Group
Low-income 26.7 27.6
Lower-middle-income 25.0* 25.2
Upper-middle-income 21.0 20.3*
High-income 19.7 18.5
WHO region
Africa 23.3 23.3
Americas 20.1 19.5
Southeast Asia 224 22.6
Europe 29.6 28.1
Eastern Mediterranean 225 224
Western Pacific 20.5* 20.1*

Data resource: Global Health Observatory Data Repository. Blood Pressure. 2015
* China’s location

China is an MIC and has the largest population in the world (“Country
Classification” 2014). CVDs including stroke and ischemic heart disease, the top two
leading cause of death in the MICs and HICs (WHO, 2012), accounted for 45% of
total deaths in China (WHO, 2015). As a high-risk factor for CVDs, hypertension
has been the leading risk factor for death and years of life lost in China. WHO

estimated in 2010 that the prevalence rate was about 20% among adults (>18y), and

estimated a similar rate in 2014 (WHO, 2015). That is comparable to the average rate
of the corresponding World Bank Income Group and WHO region. A recent
nationwide survey showed that from 2009 to 2010 the prevalence rate in China had
reached 30% (Wang et al., 2014), which was similar to the rates in the United States
(Nwankwo, Yoon, Burt, & Gu, 2013; Yoon, Burt, Louis, &, Carroll, 2012) and
England (Fan et al., 2014) (Table 2.2). Compared to the steady prevalence rate in

developed countries in recent decades, the prevalence rate of hypertension in China
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from 2002 to 2010 increased by about 10% (Gao et al., 2013; Li et al., 2005; Wang
et al., 2014). Furthermore, the prevalence rate of hypertension is increasing with age.
In China, a total of 57% of the elderly had hypertension in 2007-2008 (Gao et al.,
2013); by 2010, the figure was as high as 69% (Li et al., 2012). With China’s rapidly

ageing population, the prevalence rate of hypertension will tend to increase steadily.

By contrast, the awareness rate, treatment rate and control rate of hypertension
in China are all especially low. As shown in Table 2.2, the awareness rate in China
was 43%-45%, slightly lower than the international rate of 47% and far lower than
the 71%-83% in developed countries such as Canada and the United States.
Furthermore, only 20%-36% of Chinese hypertensive patients receive treatment,
which is also far lower than the international rate of 41% and the 58%-79% in
developed countries. What’s worse is that only 8%-10% of hypertensive patients in
China had controlled their BP. Even though a survey found that some regions had
achieved a control rate among adults of 18% (Wang et al., 2013), that is still far from
satisfactory when compared with that of other countries where the control rate ranges

from 37% to 65%.

As shown in Table 2.2, the data reported from different Chinese cities reveals
that hypertension prevention and control is a serious problem. The prevalence of
awareness, treatment, and control of hypertension was 43%, 36%, and 12%,
respectively, in Beijing (Cai, Liu, Zhang, Li, & Wang, 2012), 43%, 38%, and 15%,
respectively, in Guangdong province (Ma et al., 2012), and 46%, 36% and 10%,
respectively, in Henan province (Fan et al., 2014). One survey conducted in Liaoning
province in 2009-2010 showed that only 28% of patients received treatment and only

4% of hypertensive patients had controlled their BP (Meng et al., 2012). The
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possible reason for the relatively low treatment and control rates in Liaoning is that
this province is located in Northeast China, which has a higher prevalence rate of

hypertension than other regions (Bai, Tang, Li, Gu, & Xue, 2012).

How to effectively manage hypertensive patients in China, which exemplifies
the gap between massive numbers of hypertensive patients with uncontrolled BP and

limited resources, is not only a national issue but also a global issue.
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Table 2.2 The rates of awareness, treatment and control of hypertension internationally and in China

Country or city (Author and publication year) Sample and sample size Awareness Treatment Control rate Control
rate rate (in treated rate
patients)
International survey, 2003-2009 (Chow et al., 2013) 628 communities in 17 countries, 47% 41% 33% 13%
35-70y, 142042

HICs 3 countries, 10349 49% 47% 19%

UMICs 7 countries, 36463 53% 48% 16%

LMICs (China located) 3 countries, 58476 44% 37% 10%

LICs 4 countries, 31685 41% 32% 13%
USA, 2009-2010 (Yoon et al., 2012) >18y 82% 76% 53%
USA, 2011-2012 (Nwankwo et al., 2013) >18y 83% 76% 52%
Canada, 2009 (McAlister et al., 2011) 20-74y, 3487 83% 79% 65%
England, 2011 (Fan et al., 2014) >16y, 4540 71% 58% 63% 37%
Germany, 2008-2011 (Neuhauser, Adler, Rosario, 18-79y, 7095 82% 2% 51%
Diederichs, & Ellert, 2014)
National China, 2007-2008 (Gao et al., 2013) >20y, 47325 45% 36% 11%
National China, 2009-2010 (Wang et al., 2014) 13 provinces, >18y, 50171 43% 34% 27% 9%
National China, 2009 (Liang, Liu, Du, & Qiu, 2014) 9 provinces, >18y 20% 8%
Beijing, China, 2008 (Cai, Liu, Zhang, Li, & Wang, 18-79y, 5760 43% 36% 12%
2012)
Zhejiang, China, 2010 (Wang et al., 2013) >18y, 17437 54% 46% 18%
Liaoning, China, 2009-2010 (Meng et al., 2012) 33 communities, 18-74y, 25196  43% 28% 13% 4%
Guangdong, China, 2002 (Ma et al., 2012) >20y, 13889 43% 38% 15%
Henan, China, 2012 (Fan, et al., 2014) 159 countries, 15-74y, 18942 46% 36% 29% 10%
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2.3 Factors related to blood pressure control

Poor BP control is a pervasive problem despite pharmacological therapy
impacts reducing hypertension-related morbidity and mortality. Hill et al. (2010)
found that two major factors are related to inadequate BP control. One is the lack of
effective action on the part of the healthcare provider on uncontrolled BP. The other
is inadequate patient adherence to treatment recommendations. Borzecki et al. (2005)
and Ogedegbe (2008) pointed out that apart from healthcare provider-related factors
and patient-related factors, factors related to the medical environment also impact BP
control. In the view of Ogedegbe et al., medical environment-related factors include
access to care, patient-provider interaction, and characteristics of the practice setting;
provider-related factors include knowledge, attitudes regarding appropriate BP
control, as well as the measures taken to control BP; patient-related factors include
socio-demographic characteristics, health beliefs, clinical factors and patient
adherence. The factors related to the medical environment both influence and are
influenced by patient-related factors and provider-related factors (Borzecki et al.,

2005).

Of all these factors that stand in the way of adequate BP control, patient
adherence is key (WHO, 2003; Hill et al., 2010). Although some patients who fully
adhere to taking their medications and following the recommendations of healthcare
professionals still fail to have their BP well under control (e.g. patients with
secondary hypertension or having sympathomimetic, nonsteroidal anti-inflammatory
medicines), patient adherence and BP control are nonetheless closely related. Patient
adherence is considered to be an independent factor for BP control. On the one hand,

patients with high adherence are more likely to control their BP, with adherent
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patients reportedly three times more likely to control their BP than non-adherent
patients (DiMatteo et al., 2002). On the other hand, non-adherence directly impacts
results and is related to the wasting of resources. Even when well-known effective

interventions are employed, lack of patient adherence can render them ineffective.

2.3.1 Status of patient adherence

2.3.1.1 Status of patient adherence to anti-hypertensive drugs treatment

Patient adherence to pharmacological treatment is generally unsatisfactory.
More than 50% of hypertensive patients do not take all of their prescribed
medications (WHO, 2003). Mazzaglia et al. (2009) investigated 18,806 Italians and
reported that six months after being diagnosed, only 8% of the newly diagnosed
hypertensive patients continued to take their medications at least 80% of the time.
They also found that more than 50% of patients took the recommended anti-
hypertensive drugs fewer than 40% of the time. Liu, Quan, Chen, Qian, and Khan
(2014) conducted a three-year follow-up on more than 148,000 hypertensive patients
in different ethnic populations in Canada. They found that Chinese people were less
likely to adhere to their prescriptions of antihypertensive drugs than Caucasians, with
the adherence rate being 56% and 66%, respectively. Liu et al. pointed out that the
reason for low adherence rates may be related to the fact that the Chinese people had
lower awareness of the consequences of high BP. Canada’s patient adherence rate to
pharmacological treatment is relatively high compared with other countries. Gee et al.
(2012) followed 6,017 hypertensive patients in the Canadian Community Health
Survey from 2008 to 2009. They found that only 5% stopped taking anti-
hypertensive medications after one year. Close to 90% of patients reported taking

medications as prescribed, while only less than 10% reported occasionally missing a
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dose. Gee et al. believed the encouraging results were due to an evidence-based
knowledge translation programme for national hypertensive patients and healthcare
professionals that had been in place in Canada since 2000. In addition, Canada has
developed a well-funded healthcare system that provides medications to seniors and
low-income patients free of charge (Gee et al., 2012). Patient adherence is poor in
China, although the reported adherence rate among hypertensive patients varies. Wei
et al. (2013) investigated 200 participants who had a high risk of CVDs and were
receiving pharmacological treatment. Only 38% of the patients in the study reported
that they never missed taking their medication. Meng et al. (2012) reported that only
28% of patients from communities in Liaoning province took anti-hypertensive
drugs regularly. Hu, Li, & Arao (2013) investigated 318 hypertensive patients in
Beijing and found that 61% of them adhered to their anti-hypertensive drug regimen.
The study by Cai et al. (2012) also showed that a total of 55% of elderly

hypertensive patients in Beijing received regular therapy at the community level.

The various adherence rates may result from different ways of measuring
patient medication adherence. Many measurements, including patient self-report, pill
counts, and electronic medication monitoring, have been used to monitor patients'
adherence to taking their anti-hypertensive drugs. Patient self-report, including
surveys and medical chart reviews, is viewed as a feasible and affordable method
and is popular in practice. However, patient self-report has a bias in recall and social
desirability of response. Pill counts is an objective method but it has deficiencies
such as high staff burden, single-point estimation and uncertainty of timing of
adherence or non-adherence. Electronic medication monitoring can objectively
record a patient taking medication in the appropriate doses and at the right time, but
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the high cost restricts its application. Furthermore, although pill counts and
electronic medication monitoring are objective methods, they still are open to bias if
patients waste pills or share pills with others. Another factor that should be noted is
the methodology of the measurement, which includes timing adherence (Schroeder,
Fahey, Hollinghurst, & Peter, 2005) and correct doses (Gee et al., 2012). Some
studies did not specify the methodology (Cai et al., 2012; Hu et al., 2013; Meng et al.,

2012).

2.3.1.2 Status of patient adherence to non-pharmacological treatment

Despite the well-known benefits of a lifestyle that includes a healthy diet,
regular physical activity, moderation of alcohol consumption, smoking cessation,
and maintaining a healthy weight, only a small proportion of adults follow these
healthy behaviours. King, Mainous, Carnemolla and Everett (2009) compared two
early large-scale national surveys, one in 1988-1994 and the other in 2001-2006, on
the adherence rate among American adults (40-74 y) to a healthy diet, regular
exercise, moderate alcohol consumption, non-smoking and maintaining a healthy
weight. King et al. found that only the rates of moderate alcohol consumption
improved, and non-smoking remained unchanged. All the other adherence rates
declined over the past decades. The adherence rate of all five healthy habits
decreased from 15% to 8%. For the population with hypertension, the rate of
adherence was as low as 5% in the 2001-2006 survey (King et al., 2009). Miller,
Sales, Kopjar, Fihn, & Bryson (2005) analysed the rate of healthy behaviours based

on an investigation of 38,851 adults ( > 18 y) from 13 states. The data showed that

only 5% of participants were fully adherent to all three behaviours (not smoking,

physical activity, and healthy diet) while 18% of participants did not follow any of
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the suggestions. Among patients with heart diseases, the fully adherent rate was only
7% but the non-adherence rate was 16%. Although the studies by King et al. (2009)
and Miller et al. (2005) did not directly investigate hypertensive patients, the
adherence to lifestyle change among hypertensive patients is also worrying.
Hypertensive patients may adhere to at least one suggestion of healthy behaviours,
including exercise, BP measurement, healthy diet, quitting smoking and taking
recommended medications, but only a few achieved full adherence. A study
investigating 150 hypertensive patients who had been tracked by a clinic for at least
one year reported that only 13% of hypertensive patients adhered to all of the above

recommendations (Uzun et al., 2009).

Regarding a single health behaviour, the patient adherence rate is varied. The
adherence rate of hypertensive patients to physical activity was 25% in Canada
(Campbell, McAlister, Quan, & Hypertension Outcomes Research Task Force, 2013)
and 31% in Turkey (Uzun et al., 2009). In terms of diet, a total of 65% of Turks were
observing salt intake restrictions (Uzun et al., 2009). The situation of smoking
cessation appears to be better than other healthy behaviours. A total of 80% of
hypertensive patients were non-smoking in Turkey (Uzun et al., 2009). In China,
only a few studies have been done on hypertensive patient adherence to healthy

behaviours.

In an investigation involving 318 hypertensive patients who had been diagnosed
with hypertension for at least one year in a rural community in Beijing, Hu et al.
(2013) reported that nearly 80% of the hypertensive patients were non-smokers and
did not consume alcohol. Fifty-two percent of the patients reported being engaged in

physical activities for four or more days each week, and 44% measured their BP
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biweekly, on average. Li, Hu, Dong, Xie, & Zhou (2015) conducted a survey of rural
participants (n = 3795) who were aware of hypertension. In 2011, 69% of the
participants did not smoke and 63% reported no alcohol consumption, 42% reported
measuring BP regularly, but only 10% reported taking action to control body weight.
The wide range of the reported rates may relate to different definitions and
measurements of behaviour adherence. Despite the difficulty in comparing the
adherence rates of different studies, the data all point to the necessity of enhancing

healthy behaviours among hypertensive patients.

To date, there is no standardised measurement to accurately determine whether
a patient is following the advice of medical professionals. The measurements that
have been typically used in practice are (a) comparing the advice of the medical
professional with the patient’s self-reported behaviours, such as what kind of food
the patient ate and what kind of exercise the patient engaged in; or (b) objective
measures, such as testing 24-hour urinary sodium excretion to assess adherence to a
low sodium diet. Although measurements based on patient self-report are susceptible
to biases such as memory problems as well as social desirability, they can be
improved upon and validated by using multiple measures of adherence and
controlling statistically for bias or by using constructs, such as using body weight to
test patient adherence to dietary suggestions. Compared with other measures,
measurements based on self-report are acceptable, affordable and simple, so in

practice they are commonly employed.

2.3.2 Barriers to patient adherence
Patient adherence is a problem that is not only driven by the patients themselves

but also influenced by various and intricate factors. Understanding the different
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barriers to adherence will be useful in organising the targeted interventions to
improve adherence outcomes as well as clinical outcomes. WHO (2003) classified
the barriers of patient adherence to drug treatment in five categories: patient-related
factors, social and economic factors, condition-related factors, health system and

healthcare team-related factors, and therapy-related factors. Hypertension-related

literature is reviewed and summarised in Table 2.3.

Table 2.3 Barriers to patient adherence to pharmacological treatment

Category

Barrier

Reference

Social and
economic factors

Patient-related
factors

Condition-related
factors
Therapy-related
factors

Healthcare team /
health system-
related factors

Age

Lower income
Less education or illiteracy

Absence of insurance
Unemployment

Unaware of hypertension
Perception of hypertension and
treatment is not in concordance with
practitioners’ view

Lack of symptoms

Complexity of medical regimen
Side effects of medicine

Poor instructions

Lack of knowledge
Inadequate time

Lack of incentives and feedback on

performance
Limited medication supply

Vawter, Tong, Gemilyan, &
Yoon, 2008

Vawter et al., 2008

AlGhurair, Hughes, Simpson, &
Guirguis, 2012; Vawter et al.,
2008; WHO, 2003

Vawter et al., 2008

WHO, 2003

Scheltens et al., 2010

Borzecki et al.,2005; Horne,
Clatworthy, Polmear, &
Weinman, 2001; Vawter et al.,
2008

AlGhurair et al., 2012; Vawter et
al., 2008; WHO, 2003
AlGhurair et al., 2012; Hill et al.,
2010; Lietal., 2010; WHO, 2003
Hsu, Mao, & Wey, 2010; Vawter
etal., 2008; WHO, 2003

WHO, 2003

Patient adherence problems to non-pharmacological recommendations share

many similar barriers to those to pharmacological treatment, but behaviour is often
influenced by many other factors, including circumstances (WHO, 2003). Only a few
studies have been done on barriers to hypertensive patients’ adherence to healthy

behaviours (Mansyur, Pavlik, Hyman, Taylor, & Goodrick, 2013). Mansyur et al.
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investigated a total of 185 low-income African-Americans with hypertension and
found that the main barriers to smoking cessation were stress, habit, and addiction; to
regular physical activity were acute medical conditions, weather and being ‘‘too

busy’’; and to salt restriction were taste, convenience, and cost.

As different patients may encounter various barriers, it is necessary to evaluate
individual obstacles to help patients overcome barriers to adherence before
intervention is applied. Since patients often face more than one barrier, the barriers
should be systematically explored. Some of the obstacles to adherence are
impossible to modify at the individual level, and healthcare providers may need to
modify the contextual environment or provide more support to help the patient

overcome barriers to BP control.

2.4 Strategies for hypertension management

A lot of interventions have been conducted at different levels to enhance the
effects of hypertension management. In the early stages, interventions focus on
patient education, based on the assumption that greater knowledge can improve
patient adherence. However, with the increasing awareness that patient adherence is
a kind of behaviour and is also influenced by other factors, some research studies
turned to targeting other factors that are external to the patient, such as the healthcare
system and the role of healthcare providers. Some interventions were launched to
reform the traditional healthcare system so as to support diagnosis, evaluation and
treatment, particularly in the use of pharmacologic agents. Some interventions used
guidelines from professional societies and voluntary health organisations to enhance
hypertension diagnosis, treatment, and control. In recent decades, research studies

have examined these interventions conducted on a national and international scale.
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BP outcomes, such as BP readings, reduction of BP readings, and BP control
rate, are well recognised in evaluating the effects of the management of hypertensive
patients. The strategies for hypertension management and BP outcomes are reviewed

in the following paragraphs.

2.4.1 Enhancing patient adherence

WHO (2003) suggested that adherence is a modifier of the effectiveness of the
health system. Many researchers were aware of the complexities of patient adherence
and conducted different interventions to help the patient overcome different barriers.
Schroeder, Fahey, & Ebrahim's meta-analysis (2004) examined the effects of 58
different interventions on patient medication adherence. They found that, while 19
(37%) interventions improved adherence, only 30% showed improved clinical
outcomes. These included BP reduction (a net reduction of SBP from 0 to 19.5
mmHg and DBP from 0 to 12.7 mmHg) and BP control rate (a net increase from 0 to
18%). Schroeder et al. classified the effective interventions into: (a) patient-related
factors, such as counselling, health education and motivation, support and reminder
of patient; (b) therapy-related factors, such as simplification of dose regimens; (c)
healthcare system and healthcare providers related factors, such as the involvement
of nurses and pharmacists, financial incentive, a reminder; and (d) combination of
interventions. Schroeder et al. concluded that simplification of dose regimens was a
powerful strategy to improve patient outcome with a relative increase in adherence
rate by 12%, but more evidence is still needed on the effectiveness of this
intervention on BP control because 38% of the studies did not report a BP outcome.
They also suggested that patient education alone seemed largely unsuccessful, but
complex interventions (e.g. patient motivation, a patient-centred approach,
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involvement of other professionals such as trained nurses) appeared to improve the
patient adherence rate by 5% to 41%. Schroeder et al. pointed out that further
evidence from well-designed experimental trials is needed, since 74% of the studies
did not report the randomisation process, 79% failed to report the power calculation
and 69% did not report the blinded treatment allocation. Furthermore, none of the

studies met all the above quality criteria.

Haynes, Ackloo, Sahota, McDonald, & Yao (2008) reviewed 83 interventions
in 70 RCTs associated with long-term adherence to prescribed medications. Only 36
interventions showed positive effects on improving adherence and only 25
interventions resulted in at least one treatment outcome. They found that almost all
of the effective interventions for bringing about patient adherence to long-term
therapies were complex. Six in twelve studies showed effects on patient adherence to
hypertension therapy and a BP outcome (BP reading or BP control rate). Haynes et
al classified hypertension-related interventions into two categories. One was
interventions targeting the healthcare system and healthcare providers related factors,
such as more instructions for patients, communication by telephone follow-up or
mail, convenience care (e.g. home visit), home blood pressure monitoring (HBPM),
provision of patient-tailored care, and augmented pharmacy services. The other was
interventions targeting patient-related factors, such as counselling about possible
side-effects, and sending reminders to patients. Haynes et al. revealed that more than
60% of the studies did not report the concealment of allocation that might have a

bias on the grouping.

Hill et al. (2010) reviewed various interventions for improving patient

adherence in the United States. Hill et al. ’s review of the literature suggested that
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strategies to improve patient adherence should focus on clinical outcomes, such as
simplifying the treatment regimen and supporting patients’ BP self-monitoring;
empowering the patient, such as evaluation of adherence barriers and use of
behaviour change interventions; team-based approaches, such as using a
collaborative model and self-management support; reforming healthcare policy, such
as adopting adherence as a critical healthcare issue and structuring and supporting
behavioural intervention in communities. In their summary, Hill et al. pointed out a
glaring oversight in the current patient adherence studies: few studies focused on
improving the skills of healthcare providers in communicating with and counselling
patients to help them improve and maintain adherence behaviour despite evidence
showing that the quality of the patient-provider relationship, including the way of
communicating with patients and winning their trust, is directly related to proper
adherence behaviour in patients with chronic conditions. Another oversight is the
dearth of information on how to optimise practice and office arrangements and

organisation or how to improve overall care processes to achieve optimal BP control.

Based on a review of the literature, we also found that most adherence studies
only recruited patients being treated with anti-hypertensive drugs and focused on
medication adherence; only a few studies have been done on patient adherence to
non-pharmacological interventions. In addition, the majority of intervention studies
that included patient adherence did not include clinical outcomes, such as a BP
outcome (Borzecki et al., 2005; Hill et al., 2010; Schroeder et al., 2004). Further
evidence of both the adherence and clinical outcomes from the above interventions

are needed.
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2.4.2 Optimising the healthcare system

Traditionally, hypertensive patients received treatment and care in hospitals and
clinics, but their limited healthcare resources are insufficient to meet the huge
demands posed by chronic diseases. Community-based hypertension management,
through effective use of minimal resources to meet maximal demands, will increase
patients’ access to healthcare. WHO also stresses that the management of
hypertensive patients at the community level is crucial to the improvement of BP
control (2002). Some countries, such as Japan, have in recent years changed the
focus of their chronic disease management from hospital-based acute disease care to
community-based long-term services. Japan launched a series of community-based
intervention programmes in 1961 in which nurses and doctors in the community
provide regular health check-ups and health guidance free of charge for community
residents who are over 40 years old and have a high risk of stroke. Through home
visits or phone calls, health workers and volunteers in the programme informed and
reminded the elderly to go for health check-ups. By collaborating with school
teachers and restaurant owners to establish healthy cooking schools, children and
their parents changed their dietary behaviour. These community-based interventions
resulted in an 85% stroke reduction in Japan (“Community-based efforts” 2013

March).

China started in the 1960s to screen for risk factors for CVDs by using an
interventional protocol at the Capital Iron and Steel Company in Beijing. In the
1970s, worksite-based interventions for CVDs were launched (Wu et al., 2003). The
intervention strategies were: (a) Face-to-face health education in factory clinics and
regular distribution of health-related information through television and on
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blackboards; (b) Lifestyle modification, such as training the factory canteen staff to
choose healthy foods and cook healthy meals; (c) Screening, follow-up, and
management; (d) Provision of training for the factories’ healthcare providers.
Through sustained management from 1974 to 1998, SBP decreased in the
intervention group by 1 mmHg for males and 4 mmHg for female participants, while
in the comparison group, males registered a 2-11 mmHg increase and females a 6-8
mmHg increase. DBP remained unchanged in the intervention group but increased 2-
6 mmHg for males and 3-6 mmHg for females in the comparison group. Other risk
factors for CVD, such as body mass index (BMI) and serum cholesterol level also
were relatively lower in the intervention group than in the comparison group. The
lesson learnt from this programme is that worksite-based interventions are feasible
and effective, but it is unknown whether this model is suitable in the community
outside of a worksite, where patients face more barriers, such as lack of skills in the

preparation of healthy foods.

In Canada, the Cardiovascular Health Awareness Program (CHAP), a
community-based programme that targeted BP reduction, was initiated in 2000 in the
province of Ontario (Kaczorowski et al., 2008). The healthcare providers in the
programme included physicians, pharmacists, nurses, and volunteers. The
programme involved BP monitoring, assessment of risk for CVDs, providing
tailored information on modifiable risk factors for participants, and training the
elderly in the community to work as health educators. It resulted in reducing SBP by
19 mmHg and DBP by 9 mmHg (Ye et al., 2013). The programme also showed
benefits for improving patient medication adherence and lifestyle modification, and
resulted in a reduction in the risk of CVD morbidity (Jones et al., 2008; Kaczorowski
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et al., 2011; Ye et al., 2013). The programme now is implemented in large urban
communities in Canada (see CHAP website http://chapprogram.ca/). To conclude,
the successful community-based intervention programmes mentioned above always

used team-based multi-strategy interventions and involved lifestyle modifications.

Traditionally, healthcare providers treated or followed-up with patients through
face-to-face interaction in hospitals and clinics. Factors such as long waiting time
and difficulty getting an appointment in these practice settings may block patient
access to healthcare. Recently, healthcare providers have used telecommunications
technology, such as phone and video, to diagnose, treat, and follow-up with patients
outside of hospitals and clinics. Mistiaen and Poot (2008) conducted a meta-analysis
involving 33 tele-intervention trials, in which healthcare providers exchanged
information with patients, provided health education, identified complications and
managed symptoms, gave reassurances and provided quality service. As a result,
they concluded that telephone follow-up was effective in some trials, but the
evidence varied. Though it has yet to be shown if tele-follow-up is better than face-
to-face visits in patient’s clinical outcomes, the researchers recognise that the
convenience of the telecommunication approach can increase patient satisfaction

(Currell, Urquhart, Wainwright, & Lewis, 2000; Wong, Chow, Chan & Tam, 2013).

2.4.3 Key agents of hypertension management

Interdisciplinary team-based care is an important component of hypertension
management (Hill et al., 2010). In conventional healthcare settings, doctors play a
leading role on the team while the role of other professionals goes unnoticed. The
doctors diagnose disease, prescribe and adjust pharmacological therapies for

hypertensive patients. However, because of their limited numbers, doctors fall far
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short of the need to manage the massively increasing number of hypertensive
patients. The demands on their time mean doctors are unable to perform an
assessment of patient barriers to BP control or to conduct non-pharmacological
interventions. Researchers have turned to exploring the traditional roles of other
healthcare providers for ways to aid in the management of hypertension, such as the
non-dispensing role of pharmacists (Cater et al., 2009; Nkansah et al., 2010), or
bringing in volunteers to supplement healthcare professionals (Kaczorowski et al.,
2008), or even training hypertensive patients themselves as intervention performers

(Fu et al., 2000, Fu et al., 2003).

2.4.3.1 Pharmacists’ role in hypertension management

Most interventions by pharmacists are performed in outpatient medical clinics
and community pharmacies but seldom at a patient’s home. The pharmacists’ role is
in pharmacological treatment, such as pharmaceutical therapy optimisation and
identification of drug-drug interactions, but some non-pharmacological roles for
pharmacists have emerged, such as patient education, adherence assessment,
monitoring of disease control and adverse drug reactions, and support of physicians
(e.g. provision of recommendations for therapy modifications to physicians or
resolution of medication-related problems) (Cater et al., 2009; Nkansah et al., 2010).
In the meta-analysis done by Carter et al., researchers analysed the contributions of
pharmacists to reducing BP and found that treatment recommendations provided by
pharmacists were significantly associated with an improvement in BP. Community
pharmacists and pharmacists in primary clinics were associated with a reduction of
SBP by 8 mmHg and 9 mmHg, respectively. In the studies with large effect size,
pharmacists’ recommendations in treatment contributed to a 9-mmHg SBP reduction.
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Nkansah et al. reviewed 43 studies that looked at the role of pharmacists in patient
outcomes. In eight studies targeting hypertension, Nkansah et al. found that
pharmacists helped to reduce SBP by 4-12 mmHg. In a further meta-analysis,
Nkansah et al. found that pharmacists contributed to reducing SBP by 6 mmHg and
DBP by 3 mmHg. They also reported that the pharmacists played a role in enhancing

patient QoL.

2.4.3.2 Volunteers’ role in hypertension management

Researchers have also attempted to explore more available community
resources, such as volunteers, to complement the limited numbers of healthcare
providers. In a programme conducted in Canada (Kaczorowski et al., 2008),
volunteers who had received training from a community nurse, assessed the
participants’ CVD risk factors and assisted elderly residents of the community in
measuring their BP. The volunteers forwarded the results of CVD monitoring and
assessment to the patients’ physicians and pharmacists and also referred patients to
nurses or pharmacists for further assessment. The results showed a remarkable
reduction in BP readings (SBP 19 mmHg and DBP 9 mmHg) in the elderly patients
as well as reinforcement of adherence behaviours (Ye et al., 2013). However, this
volunteers collaboration approach requires a substantial existing volunteer base and
good organisation. In those community settings that lack an organised cadre of
volunteers, it may be hard to implement this kind of approach on a large scale (Fu et

al., 2006).

Some programmes trained hypertensive patients to work as volunteers to
conduct group-based interventions for patients in the community. Using the Chronic

Disease Self-Management Programme (CDSMP) (Lorig, Sobel, Ritter, Laurent, &
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Hobbs, 2001), Fu et al. (2003) trained non-medical personnel who had been
diagnosed with hypertension to acquire the skills to deal with this health condition,
and to acquire knowledge about medications, communication and nutrition. As a
result, Fu et al. found that the programme was successful in improving the self-care
behaviours of hypertensive patients and resulted in a significant reduction of BP of
patients in Shanghai. This programme has now been implemented in Zhejiang
province and other areas in China. However, this kind of approach can only be an
adjunct to interventions led by healthcare professionals because volunteers cannot

provide professional input, such as assessments or counselling of the patients.

Huang, Chen, Zhou & Wang (2014) trained family members of hypertensive
patients in China to supervise the patient’s behaviours, such as medicine intake,
seeking healthcare and BP monitoring. With the support of family members, patient
adherence rates increased by 42% and BP readings were significantly reduced after
six months. Since the study by Huang et al. lacked a control group to exclude the
effects of confounding factors, this innovative way of hypertension management

needs to be confirmed by further evidence.

2.4.3.3 Nurses’ role in hypertension management

Nurses always play a silent but irreplaceable role in practice. In contrast to their
traditionally dependent role, nurses in chronic disease management tend to play more
of an assistant’s role to physicians. Nurses possess unique skills in patient
management and non-medication counselling techniques that other professionals
usually do not have (Carter et al., 2010). A recent meta-analysis study (Carter et al.,
2010) showed that nurse-led interventions resulted in reducing SBP by 5 mmHg.

Some studies have compared the effects of nurse-led and the doctor-led care on
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patient outcome in primary healthcare settings (Keleher et al., 2009; Laurant et al.,
2005). For instance, Keleher et al.’s meta-analysis, which included nine studies that
compared nurse-led care with doctor-led care on outcome measures for mortality,
QoL, adherence, knowledge and satisfaction in care. They found similar effects
between nurse-led care and doctor-led care on mortality and QoL while patient
adherence and satisfaction were better under nurse-led care than under doctor-led
care. Laurant et al. in a meta-analysis study published in the Cochrane Library,
analysed a total of 16 of 25 selected studies that compared the effects of nurse-led
and doctor-led care of chronic diseases in the primary care setting. They examined
indicators including physical function, patient satisfaction, scheduled return visits,
prescription-ordered hospital admissions, hospital referrals, and attendance at
accidents and in emergency rooms. Laurant et al. concluded that nurse-led care and
doctor-led care had no appreciably different effect on patient outcomes, care
processing, and resource utilisation or related costs. Nurse-led interventions have
now been proposed as a promising approach for hypertension management (Carter et
al., 2009; Clark et al., 2010; Walsh et al., 2006). However, researchers in these
studies have called for further evaluation of nurse-led care in the efficacy of BP
control because many studies had methodological limitations and the follow-up

period was generally short (Carter et al., 2009; Clark et al., 2010; Glynn et al., 2010).

2.5 Nurse-led interventions in hypertension management

WHO (2015) estimated that there are about 20 million nurses worldwide.
Translating clinical evidence to practical nursing care, these millions of nurses could
be an effective force in hypertension management and improving patient outcomes.
Searching the Cochrane Library, a well-recognised evidence database, using
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hypertension or BP and nurse as keywords in the title and abstracts fields produced
three pieces of literature on nurses engaged in intervention for hypertensive patients.
Two were meta-analysis studies on the potency of nurse-led interventions on BP
control (Clark et al., 2010; Glynn et al., 2010). The other one was an examination of
the cost-effectiveness of nurse-led behavioural intervention (Datta et al., 2010).
Glynn et al. examined 72 RCTs, six of whom worked in nurse-led care, and
evaluated the effects of the intervention on improvement of BP management in the
community. They analysed the effects on BP outcome of six intervention strategies:
self-monitoring, educational intervention of patients, educational interventions for
the health professionals, nurse-led or pharmacist-led care, organisational
interventions, and reminder systems. They concluded that nurse-led care resulted in a
0-13 mmHg reduction of SBP and a 0-8 mmHg reduction of DBP for hypertensive
patients. They recommended that further evaluation should be conducted because of
the relatively small sample size and the heterogeneous results. After analysing 33
articles on nursing intervention, Clark et al. pointed out that treatment algorithms,
nurse prescribing, telephone monitoring and community monitoring all showed
effects on BP reduction, with nurse prescribing resulting in the greatest reductions in
BP (SBP - 9 mmHg and DBP - 4 mmHg). Since nurses are allowed to prescribe only
in a minority of countries (Bhanbhro, Drennan, Grant, & Harris, 2011), it is not
known whether other roles assumed by nurses can impact BP outcomes. Datta et al.
conducted an analysis of cost, including inpatient cost, outpatient cost, total cost and
cost-effectiveness, based on a nurse-led telephone-based behaviour intervention
programme. They reported that nurse-led behavioural intervention was a low-cost

approach, and using this approach is unlikely to increase healthcare utilisation and
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costs. The findings of the above meta-analysis studies, however, suggest that nurse-
led care still needs more substantial evidence to prove its effectiveness in BP
outcomes and cost-effectiveness (Clark et al., 2010; Datta et al., 2010; Glynn et al.,
2010). It should be noted that the selection criteria in these meta-analysis studies
would have excluded some studies, especially the qualitative studies. These meta-
analyses, however, serve the purpose of providing objective evidence informing
readers about the overall effectiveness of nurse-led interventions. In these meta-
analysis studies, the authors used different classifications of the interventions, which
resulted in difficulty in extracting the effect components. These studies focused on
BP outcome, especially BP reduction, and omitted other indicators of patient
outcomes, such as adherence outcome and QoL. Furthermore, what approach is
effective in how nurse-led care is delivered to the hypertensive patients is unclear,
because the studies do not elaborate on it. Therefore, literature on the effects on
patient outcome of nurse interventions in hypertension management needs to be

reviewed.

Studies that met the following criteria were examined to identify effective
intervention strategies for establishing a nurse-led model for hypertension

management in the community:

a. Studies targeting adult hypertensive patients with uncontrolled BP.

b. Studies that report the effects of the interventions being studied on
any of the following patient outcomes: BP readings, BP reduction, or
BP control rate and / or adherence to anti-hypertensive drugs or self-
care behaviours or lifestyle modifications. BP outcome is a well-

recognised indicator for evaluating the effects of hypertension
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management. Adherence outcome is chosen because patient
adherence is the key modifier of the effectiveness of hypertension
management.

c. Studies using the RCT design or meta-analysis that represents the
gold standard for determining efficacy and effectiveness.

d. Studies that were conducted in the community setting or primary care
healthcare setting because community-based intervention has been
suggested as a cost-effective way to manage hypertension.

e. Intervention delivered by professional nurses including practice
nurses, nurse practitioners, clinical nurse specialists, advanced
practice nurses.

Eventually, 14 RCTs were identified, as shown in Table 2.4. The research
locations of the studies were the United States (n = 7), the United Kingdom (n = 2),
Italy (n = 1), Norway (n = 1), Jordan (n = 1), the Netherlands (n = 1), and Hong

Kong China (n = 1).
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Table 2.4 International literature on nurse-led intervention on patient adherence and blood pressure

Author, Country, RCT kind Model Performer | TG TP | CM | Sur BP RF Self Ad Qol K Cost Drug SU
year C/S sample Intervention and C
size (Duration of performer Reductio | Readings | Control
(attrition intervention) size vs. n
rate) sample
characteristi size
c of
participants
1 | Alhalaiq | Jordan, RCT single Adhere | Experience | C X X X N X X X | Belief | M X N X N X
aetal., 68/68 (7%), blinded nce d nurse, ) +) (+) (+) )
2012 recruited in C: clinician-led therapy 1vs.68
an outpatient | (nurse and
department, medical staff)
uncontrolled monthly clinics
BP & non- (HBPM &
adherence medical review
& laboratory
investigations)
S: MI 20 min *7
times conducted
in clinics or at
home & C
(7Tweek)
2 | Artinian | USA, Stratified RCT X Trained TC | X X N SBP N N X X X X X X X X
etal., 193/194 C: arrangement registered G +) ) )
2007 (13%)), of the regular nurses
recruited visit of primary ?vs. 194
after free care providers &

screening at
the
community,
uncontrolled
BP

pamphlet

S: 2 home visits
for HBPM
training and
counselling,
tele-counselling
based on BP
readings weekly
within first 3
months &
monthly * 2
times &
bimonthly once
&C

(12m)
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Author, Country, RCT kind Model | Performer | TG | TP | CM | Sur BP RF Self Ad Qol K Cost | Drug suU St
year C/S sample Intervention and C
size _(Duratlor_1 of per_former reduction | Readings | Control
(attrition intervention) size vs.
rate) sample
characteristi size
cof
participants
Baig et USA, RCT X Registered | TC | X N N N C X X X B X v X X X X
al., 2010 | 50/50 (15%), | C: Telephone nurse, (+) &M )
recruited in referral by ?vs. 50 )
churches, health workers
uncontrolled S: Clinic visit &
BP monthly
mailings &
weekly calls &
referral
(4m)
Beuneet | Netherlands, | Cluster RCT Cultura | Trained TC | X N X N DBP X x/ X B X X X X X X
al.,, 2014 | 71/75(5%), C: usual care Ily- practice ) +) ) +)
recruited in provided by sensitiv nurse
the primary physician e 1vs. 75
healthcare S: 3 times * 30- framew
centres, minute ork
uncontrolled culturally-
BP sensitive
counselling at 2
weeks, 8 weeks,
20 weeks &
written
educational
material &
referral if
applicable & C
(6m)
Boswort | USA, RCT Health Nurse T X X X X X X X N v X N X X X X
hetal, 259/259 C: usual care but | Decisio | practitione ) *+) -
2005 (5%), without details n rs with
recruited in S: nurse-led Model research
clinics, 57% phone calls backgroun
with bimonthly to d,
uncontrolled conduct 2 vs. 259
BP and all standardised and

patients with
anti-
hypertension
treatment

tailored health
education
(6m)
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Author, Country, RCT kind Model | Performer | TG | TP | CM | Sur BP RF Self Ad Qol Cost | Drug SU St
year C/S sample Intervention and C
size (Duration of performer _ _
(attrition intervention) size vs. reduction | Readings | Control
rate) sample
characteristi size
c of
participants
Boswort | USA, Cluster RCT Health Nurse T X X X N X N X X X X X X X X
h, Olsen, | C 143/S1 C: reminder Decisio | practitione ) (+)*
Duldley 151/S2 S1: nurse-led n r,
etal., 144/S3 150 phone calls Model 2 vs. 294
2009 (20%), bimonthly using
recruited in behavioural
clinics, intervention
57% with S2: decision
uncontrolled | support for
BP and all providers
patients with | S3: S1 & S2
anti- (24m)
hypertension
treatment
Chiuet | HK China RCT X Practice TC | X N N N N N X X M X X X X N
al., 2010 | 32/32 (2%), C: 45min nurse nurses, G (+) (+) (+) (+) (+)
recruited ina | clinic 1vs. 32 B
clinic, newly | consultation (+)
diagnosed & | S: Biweekly
uncontrolled phone*2 & C
BP (8week)
Cicolini | Italy, RCT X Trained E- X X N N N X N X B X X X X X
etal., 101/102 C: 3times * nurse care | teac +) +) +) (+)
2014 (3%), one-hour nurse- manager, hin
recruited ina | led educational ?vs. 102 g
primary programmes
centre, S: email alerts
uncontrolled | weekly * 24 and

BP

phone calls & C
(6m)

Second analysis conducted between patient received behavioural intervention and non-behavioural intervention
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Author, Country, RCT kind Model | Performer | TG | TP | CM | Sur BP RF Self Ad Qol Cost | Drug SU St
year C/S sample Intervention and C
siz_e_ _(D“ra“‘“_‘ of per_former reduction | Readings | Control
(attrition intervention) size vs.
rate) sample
characteristi size
c of
participants

9 | Denver | UK, RCT X Nurse TC N X N | SBP(+) SBP X N X X X X X X X
etal., 60/60 (4%), C: areminder specialist, (+) “)
2003 recruited ina | letter for GP of 1vs. 60

nurse-led patients

clinic, S: face to face
uncontrolled | visits in the

BP & nurse-led clinic
received monthly *
treatment for | 3times & every
high BP & 6 week * 2 times
combined &C

with DM (6m)

10 | Gabbay | USA, RCT X Trained C X N N X SBP X
etal., 313/232 C: physical nurse case (+)
2013 (57%), examinations & managers,

recruited in laboratory tests 3vs. 232
clinics, every 3 months
including S: 7 times * 1-
uncontrolled hour Ml in
BP clinics,
regarding the
review,
reminder
(24m)

1 | Hebert USA, RCT X Registered | C X N N N N N N X N X X N X X
etal., C 176/S1 C: pamphlet & nurse, +) ) ) ) ) +)
2012 120/S2 120 regular visits by 1vs. 120

(28%)), clinicians
recruited in S1: HBPM *
clinics, pamphlet

uncontrolled
BP

S2:S1 & A face
to face
counselling & a
home visit
monitor &
regular phone
follow-up (9m)
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Second analysis conducted on stage 2 patients

43

Author, Country, RCT kind Model | Performer | TG | TP | CM | Sur BP RF Self Ad Qol Cost | Drug SU St
year C/S sample Intervention and C
size (Duration of performer reduction | Readings | Control
(attrition intervention) size vs.
rate) sample
characteristi size
cof
participants
12 | Pezzinet | USA, Cluster RCT X Trained TC N X N - - - X X X X N X X X
al., 2010 | C292/S1 C: assessment, nurses G +72 +* +* m

267/S2 286 medication &health
(25%), review, a plan of educator,
recruited ata | care, patient 92 vs. 221
home care education,
organisation, monitoring,
newly tailored hand on
diagnosed & | care
uncontrolled S1: 2 alert
BP emails to nurse

& HBPM with a

monitor and log

& information

S2: a home visit

& biweekly

phone

counselling &

S1&C

(12week)

13 | Schroed | UK, RCT Self- Trained C X X X X N X X X M X N X X X
eretal., 117/128 C: BP check & regulat nurses ) ) )
2005 (17%), electronic ory 21vs. 128

recruited in monitor *3 model
clinics, times of
uncontrolled | S:a20min illness
BP adherence behavio
support ur
consultation & a
10min session at
2month & C
(6m)
2




Author, Country, RCT kind Model | Performer | TG | TP | CM | Sur BP RF Self Ad Qol Cost | Drug suU St
year C/S sample Intervention and C
size (Duration of performer reduction | Readings | Control
(attrition intervention) size vs.
rate) sample
characteristi size
c of
participants
14 | Tonstad | Norway, Open RCT Behavi Nurse, T N X X X N X 1 X X X X X X X
etal., 20/31 (10%), | C: brief advice oural lvs. 31 ) (+)
2007 uncontrolled S: face to face self-
BP 60min meeting * | manage
1& ment &
30min monthly TT™

meeting *5
(6m)

RCT: Randomised controlled trial, HBPM: Home blood pressure monitoring, C: Control group, S: Study group, MI: Motivational interview, TGC: Teaching, guidance and counselling, including self-management, motivational interview, TP: Treatment
and procedure, including medicine and team collaboration, CM: Case management including referral, Sur: Surveillance, including follow-up and BPM, BP: Blood pressure, Control: Control rate, RF: Risk factor or other objective indicators, Self: Self-
confidence or self-efficacy of belief, Ad: Adherence, QoL: Quality of life, K: Knowledge, D: Drug number, SU: Service utilisation, St: Patient satisfaction, M: Medicine adherence, B: Behavioural suggestion adherence
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In terms of outcomes considered in these studies, apart from BP outcome and
patient adherence, risk factors for CVDs, self-efficacy, QoL, knowledge, and cost
were also reported. The majority of these RCTs (n = 13) reported BP outcome
including BP readings (n = 11), BP reduction (n = 10), or BP control (n = 5). Of the
14 studies, 71.4% (n = 10) showed positive findings in nurse-led interventions for
one or more BP indicators. Eight of these studies showed a significant reduction in
BP readings, and three showed an increase in the BP control rate. Nine (64.2%)
studies adopted patient adherence as an outcome measure, with 56% (5/9) of these
studies showing beneficial results in the intervention group. Of the seven studies that
reported BP outcome through adherence to medication or a healthy lifestyle, 57%
(4/7) of the studies showed improved adherence together with BP reduction, while
two found a decrease in BP without any improvements in adherence outcomes. Six
studies examined risk factors of CVDs and one found a significant reduction. Two
studies considered self-efficacy or belief outcome and both showed significant
reinforcement. Three studies reported knowledge as an outcome, but only one
showed improvement. Two studies looked at the cost of intervention and one
reported that intervention increased costs. Two studies examined patient satisfaction,
but only one showed positive results. Only one study reported patients’ QoL but did
not find a significant difference compared with usual care. None of the studies found

evidence of harm related to nurse-led hypertension care.

Nurses performed interventions in all 14 of these studies, but only seven studies
reported that the nurses had taken part in any training programme. Most of the
studies did not specify the nurses’ qualifications or the training programme. A total
of six studies reported a model used to guide the intervention programme and five

studies used behaviour change-related models. The duration of intervention ranged
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from 7 weeks to 24 months. In most studies (9 / 14), the intervention period was 3 to
6 months. The intervention approaches reported in the studies varied, with seven
studies using phone calls as an intervention, four using home visits, four using face-
to-face consultation in the clinic, and one using email. The most common
intervention strategy was counselling and health education followed by BP
monitoring. Five studies reported that nurses used a referral to other professionals.
Only one involved pharmacological treatment conducted by nurses. Two studies
used counselling as single intervention strategies and the others used combined
intervention strategies. Six studies were guided by a model or conceptual framework.
The most common model used was the health behaviour-related model, and one

reported using a culturally sensitive framework.

The interventions used in a nurse-led intervention programme for hypertensive
patients were various and complex, but few studies used a standardised system to
classify them. In the following paragraph, the Omaha System, an international
standardised taxonomy, will be used to structure the results of the review on
intervention related to nurse-led care. The Omaha System has been adopted in the
terminology model for the International Organisation for Standardization (see the
Omaha System on http://www.omahasystem.org/, 2015) The Omaha System
classifies care into four categories: teaching, guidance and counselling, treatment and

procedures, and case management and surveillance (Martin, 2005).

2.5.1 Teaching, guidance, and counselling

Based on the Omaha System (Martin, 2005, p. 373) teaching, guidance, and
counselling in the context of hypertension management mainly refers to providing
health education, encouraging BP monitoring, and motivating hypertensive patients

to make decisions and solve problems.
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Health education is a very common intervention strategy used by healthcare
providers in hypertension management. In practice, nurses are more likely than
physicians to conduct health education on diet and nutrition (Baig, Mangione,
Sorrell-Thompson & Miranda, 2010). WHO (2003) stresses that health education is a
fundamental component of broader interventions for improving patient adherence.
Health education can help patients obtain the disease-related knowledge necessary to
stick with appropriate health behaviours. In a large-scale cross-sectional study that
recruited 8,779 hypertensive patients, Scheltens et al. (2010) found that patients who
were aware of hypertension, compared to those who were not, had higher adherence
to recommendations regarding lifestyle modifications. They also found that patients
with controlled BP adhered to more lifestyle modification items than those with
uncontrolled BP. It is worth noting that two meta-analysis studies in the Cochrane
Library demonstrated that education alone has little effect on patient adherence and
BP control (Glynn et al. 2010; Schroeder et al. 2004). Schroeder et al. analysed six
studies of patient education and also concluded that education alone is unsuccessful
in improving patient adherence and BP control. Glynn et al.’s study, which reviewed
20 RCTs involving patient education as part of the intervention, pointed out that if
health education is not executed in conjunction with other interventions, such as
HBPM, an appointment reminder system, and nurse-led or pharmacist-led

intervention, it is unlikely to lower BP directly.

The differing results of the effects of health education may be related to the fact
that the interpretation of health education was different across the studies. In
Schroeder et al.’s meta-analysis (2004), the educational programme included the use
of slides, audiotape, booklet, written educational material, group education, lecture,

discussion, and knowledge test. In Glynn et al.’s study (2010), the content of health
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education was unclear. Lagger, Patakya, and Golay (2010) reviewed 360 articles on
health education and found that only 4% of the studies detailed the contents of
education and allowed the reproduction of the interventions, while nearly 73% of the
studies failed to describe the content of education. WHO (see WHO website
http://www.who.int/topics/health_education/en/) defines health education as any
combination of learning experiences designed to help individuals and communities
improve their health, by increasing their knowledge or influencing their attitudes.
Many health education studies focused on knowledge improvement by providing
written materials, lectures, and personal counselling. However, knowledge is rarely
enough to change behaviour, such as the lifestyle behaviours that are essential for BP
control. Schroeder et al. suggested using combined interventions and using the
motivational interview (MI) approach in health education to improve patient
adherence. Lagger et al. suggested that behaviour changes should be incorporated

into health education to enhance BP control.

Bosworth et al. (2005) used bi-monthly phone calls to implement a nurse-led,
standardised and personalised behavioural education programme for hypertensive
patients. At the six-month follow-up, they found that patients’ confidence had
improved in the study group. As for the patients who were non-adherent at
recruitment, more patients in the study group than in the control group adhered to
medicine therapy. At the 24-month follow-up, patients receiving intervention
showed a higher BP control rate than those receiving usual care. In another study,
Bosworth, Olsen, Grubber et al. (2009) examined the differences in the effects of the
following: usual care, bi-monthly behavioural education by phone only, HBPM three
times weekly only, and nurse-led behavioural education combined with HBPM.

They found that behavioural intervention alone did not improve BP control, although
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HBPM did show a slight improvement of BP control at 24 months. However, the
combined intervention approach resulted in a clinically significant improvement in
BP control of 11% compared with usual care. The reduction of SBP and DBP were 4
mmHg and 2 mmHg, respectively, more than the reduction achieved under usual
care. Cicolini et al. (2014) found that when email alerts and telephone follow-ups
were combined with an educational programme, patients’ adherence rate and BP

control increased more than with the mere provision of an educational programme.

BP monitoring is a critical method for hypertension diagnosis and surveillance
of the effects of treatment or intervention because patients will not know their BP
unless their BP is measured. Traditionally, healthcare providers measure patients’ BP
when patients visit the clinic. Clinic blood pressure monitoring (CBPM) or office BP
monitoring has always been used as the cornerstone for diagnosis and treatment.
CBPM, however, may cause “white coat effect” which means that some patients’ BP
will increase in response to the medical environment. Therefore, CBPM may not
represent these patients’ real BP readings. By contrast, HBPM can display patients’
actual and dynamic changes of BP in familiar surroundings. HBPM is a convenient
and inexpensive method for the management of hypertension. It is recommended by
a number of guidelines, such as the European Society of Hypertension, the European
Society of Cardiology (ESH / ESC) (Mancia et al., 2013), the American Heart
Association, the American Society of Hypertension, Preventive Cardiovascular
Nurse Association (AHA / ASH / PCNA) (Pickering, Miller et al., 2008), and the
Chinese Hypertension League (Liu & Writing group of 2010 Chinese GMH, 2011).
Recently, ESH/ESC (Mancia et al., 2013) insisted that the validity of HBPM is
comparable to CBPM in the prediction of prognosis. ESH / ESC (Mancia et al., 2013)

suggested that HBPM s suitable for patient self-care, especially in primary care. In
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the United States, the HBPM guidelines suggest that the results of HBPM can be
used as a basis for clinical diagnosis and as a reference for adjusting
pharmacological treatment (Pickering, White, & American Society of Hypertension
Writing Group, 2008). The guidelines also clearly reminded healthcare providers to
help patients choose a reliable device and teach them how to take accurate
measurements through HBPM (Mancia, 2014; Pickering, White et al., 2008; Wang et
al., 2011), because some patients did not like taking their BP at home because the
lacked the skills or did not have the financial resources to purchase their own BP
monitoring device (Hu et al., 2013). In practice, increasing evidence has shown that
HBPM may enhance patient adherence and help BP control. Hill et al. (2010)
pointed out that patients who use HBPM are more likely to adhere to medicine
therapy. Glynn et al. (2010) summarised in a meta-analysis study that self-
monitoring is related to a net reduction in SBP of 2.5 mmHg and DBP of 1.8 mmHog.
However, HBPM alone or HBPM combined with hypertension information may not
improve BP control (Bosworth, Olsen, Dudley et al., 2009, Pezzin et al., 2010). In
another meta-analysis, Agarwal, Bill, Hecht and Light (2011) also demonstrated that
HBPM alone has little impact on BP control if no action is taken based on the results
of HBPM monitoring. When HBPM is combined with other interventions, such as
anti-hypertensive drugs (Agarwal et al., 2011), nurse management (Bosworth, Olsen,
Grubber et al., 2011; Hebert et al., 2012; Pezzin et al., 2010), patient behavioural
intervention (Bosworth, Olsen, Dudley et al., 2009), patient counselling (AbuDagga,
Resnick, & Alwan, 2010), or telephone follow-up (Mancia et al., 2013), it

contributes to better BP control and reduction.

Counselling is a common intervention approach used by nurses in practice.

Datta et al. (2010) stated that nurses often spend more time in counselling than
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doctors. Baig et al. (2010) compared nurses’ counselling with physicians’ and
reported that nurses tended to provide similar counselling in the use of medication as
physicians, but nurses employ more non-pharmacological advice such as diet and
physical activity for patients. Tonstad, Alm, and Sandvik’s study (2007), using six
sessions of nurse-led counselling meetings regarding lifestyle modification, did not
show positive results in improvement of BP control. In a study reported in the
Cochrane Library (Schroeder et al., 2004), practice nurses aimed to help patients
solve non-adherence problems by using two face-to-face counselling sessions.
However, no positive outcome in patient adherence to medications or in BP control
was found in the six-month of follow-up. Schroeder et al. pointed out that some MI
strategies and complex interventions appear promising for the improvement of
patient adherence and BP control, but more evidence based on well-designed RCTs
IS needed. WHO (2003) also recommended training healthcare providers in
counselling skills, such as using a non-judgmental manner, to motivate patients’ self-
care. The MI (Miller & Rollnich, 2002) involves techniques including using a non-
judgmental, non-confrontational and non-adversarial manner. By involving patients
in the decision-making in their care, MI often can motivate patients to manage their
health conditions. Studies support using MI (Miller & Rollnich, 2002) in counselling
because it is more likely to guide healthcare providers to see results in improving
patients’ adherence and BP reduction (Alhalaiga et al., 2012; Ma, Zhou, Zhou &
Huang, 2014). Ma et al. conducted a study to test the effects of MI on BP control in
the Chinese community setting. In Ma et al.’s study, trained clinical nurses provided
eight 30-minute MI counselling sessions in 24 weeks to 60 patients with essential
hypertension, resulting in improvements in patients’ BP control, patient adherence to

both medication and lifestyle behaviours, and patients’ QoL. Alhalaiqa et al. offered
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seven weekly one-on-one consultations to a total of 68 hypertensive patients. This
intervention changed patients’ belief in the efficacy of medication and led to a
significant improvement in adherence behaviour as well as BP control. Nevertheless,
Mansyur et al. (2013) stressed that MI may increase patient self-efficacy in a short
time but if used without the strategies to change behaviour, patient outcome may be

not improved.

2.5.2 Treatment and procedure

The Omaha System defines treatments and procedures as technical activities
such as wound care, specimen collection, resistive exercises, and medication
prescriptions that are designed to prevent, decrease, or alleviate signs and symptoms
of the individual/family/community (Martin, 2005, p. 373). In the context of
hypertension management, treatment and procedure mainly refers to prescriptions of
anti-hypertensive drugs and aerobic exercise. The effects of anti-hypertension drugs
are well recognised, but traditionally, the nurse’s role in pharmacological treatment
was dependent on the doctor. That is now changing, and the nurse’s role in
pharmacological treatment is expanding. Bhanbhro et al. (2011) reported that 22
countries have legislation for nurse prescribing. By examining 17 studies on nurse
prescribing in primary care, they concluded that nurse prescribing at the community
level was efficient, and that patients found this acceptable and helpful as a way to
access healthcare services. Clark et al. (2010) in a meta-analysis pointed out that the
use of treatment algorithms and nurse prescribing had high effects among nurse-led
hypertension interventions, especially for nurse prescribing in the American
healthcare system. Denver et al. (2003) used health education and intensifying anti-
hypertensive treatment for hypertensive patients combined with diabetes in a nurse-

led clinic in the United Kingdom. The study demonstrated that nurse-led care could
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reduce SBP and enhance BP control more than usual care. Though Bhanbhro et al.
stated that more evidence of the effects of nurse prescribing on clinical outcome was
needed, the role of nurses in improving patient outcome should not be overlooked. In
the majority of countries or regions, nurses are not allowed to prescribe medicines;
nonetheless, they still can play a central role in facilitating pharmacological
treatment, such as getting patients to visit their GPs or pharmacists (O’Neil,
Cunningham, Wittala, & Bartley, 2014). Furthermore, nurses often encourage
patients to stay active and to engage in physical activities for health promotion and
BP control, but their recommendations are usually informal and not in the form of a
written prescription. In a study conducted in Canada, although nursing practitioners
gave exercise prescriptions to 59% of patients, the nursing practitioners themselves
reported only a fair level of confidence in the prescription. More than 60% needed a
curriculum in health education to improve their competency (Lamarche & Vallance,
2013). A study (Kallings, Leijon, Hellenius, & Stahle, 2008) proved that exercise
prescriptions are helpful for getting patients to adopt a more physically active
lifestyle and for improving their QoL. Although most prescriptions were written by
doctors (74%), in this study, 12% of the prescriptions were written by nurses,

proving that nurses’ prescriptions for exercise are feasible and effective in practice.

2.5.3 Case management

Case management is a collaborative process that involves activities such as
coordination and referral to facilitate service delivery and guide hypertensive
patients toward the use of appropriate resources (Martin, 2005, p. 373). As
mentioned above, team-based intervention is a core of hypertension management
(Hill et al., 2010; Walsh et al., 2006). Nurses need to refer patients, as appropriate, to

other professionals of the team for additional support, such as medication
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adjustments or laboratory orders. It should be mentioned that if the nurse refers
patients to other professionals and does not continue to follow up and check on the
patients’ health condition, the effect of nurse-led referral would not be superior to
non-medical personnel referral in adherence outcome and BP reduction (Baig et al.,
2010). Combined with M1 in intervention, nurses initiating a referral and following
up on patients’ health condition showed effects on SBP readings (Gabbay et al.,
2013). Traditionally, the treatment of hypertension was provided by physicians.
O’Neil et al. (2014) pointed out that clinical pharmacy specialists may be an
alternative to physicians as a supporting prescriber to nurses. The data they reviewed
and analysed showed that pharmacy specialists and physicians have similar effects

on improving BP reduction and BP control rate in practice.

2.5.4 Surveillance

The Omaha System defines surveillance as activities including detection,
measurement, critical analysis, and monitoring intended to identify the hypertensive
patients’ status in relation to hypertension (Martin, 2005, p. 373). By following
patients’ health conditions, healthcare providers can dynamically monitor patients’
health changes and assist patients to handle health problems properly. As a result,
patient adherence will be improved, and BP will be controlled (Glynn et al., 2010;
Hill et al., 2010). Clinical follow-up and community-based follow-up are common
methods for monitoring changes in patients’ health conditions. In recent decades,
telephone follow-up has emerged and become more popular due to its convenience
and cost effectiveness (Currell et al., 2000). In a meta-analysis of tele-intervention
conducted by hospital-based health professionals, Mistiaen and Poot (2008) pointed
out that tele-follow-up has not to date been shown to be effective in improving

patient satisfaction or the physical health of the patient. The telephone follow-ups
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varied in a number of aspects including who made the call, and the duration,
frequency, and structure of the calls. How to effectively conduct tele-follow-up still
needs to be further explored. Glynn et al. found that telephone follow-up alone was
likely to be ineffective, but when the regular reminder was used together with intense
anti-hypertensive drug therapy, it reduced BP readings and hypertension-related
mortality. Cicolini et al.’s study (2014) used emails to alert patients to follow the
professional recommendations and telephoned the patients to help them overcome
barriers to doing so. Such intervention strategies significantly improved patient
adherence and BP reduction and control rate. In other programmes, trained nurses
combined telephone follow-up with other intervention strategies, such as self-
monitoring BP and face-to-face counselling, to reinforce patient adherence (Chiu &
Wong, 2010) as well as BP control (Chiu & Wong, 2010; Pezzin et al., 2010; Rudd

etal., 2004).

In summary, hypertensive patients with uncontrolled BP are more likely to be
effectively managed by nurse-led combination interventions. Nurse competency is a
key factor related to effective results, but most of the current studies of successful
interventions do not describe the details of the nurses’ qualifications or what kind of
training was provided for them before the intervention was conducted. Clark et al.
(2010) pointed out that the effects of nurse-led interventions on BP control resulted
from prescriptions written by nurse practitioners. Only a few nurses are allowed to
write prescriptions, therefore, when adopting a nurse-led intervention strategy in

practice, the competency of the nurses should be considered.

Furthermore, it is worth mentioning that the processes and results of

interventions will be influenced by structural factors, such as the features of the
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healthcare setting. In the following section, we review the healthcare system in

China.

2.6 Healthcare system in China

China faces a heavy burden caused by hypertension just like most countries
worldwide, but the healthcare system in China has particular features. Since the
healthcare delivery systems in Taiwan, Hong Kong, and Macao are all different from
that in China, in the following paragraphs, the description of the healthcare system is

of the one in mainland China only.

Rapid demographic and epidemiological changes in the past few decades,
including striking declines in fertility and child mortality and increases in life
expectancy, have brought big challenges for China. Historically, the healthcare
system in China was principally concerned with acute problems, such as certain
infectious diseases. However, the rapid rise of non-communicable diseases (NCDs)
means they now are a contributing factor in about 80% of deaths in China, and of the
deaths from NCDs, 45% are due to stroke and ischemic heart disease (National
Centre for Chronic and Noncommunicable Disease Control and Prevention, 2012).
Reduction of high-risk factors for CVDs such as hypertension has been a focus of
public health policy. However, the traditional healthcare system and public health
measures in biomedical science are not suitable for the management of chronic

diseases in China.

As early as 1969, in a factory in Beijing, clinical researchers started to screen
hypertensive patients and found the rate of hypertension to be about 12%, or more
than twice the national prevalence rate. In 1972, a hypertension management

programme was started in the factory. In this programme, patients got varying
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degrees of care depending on their level of risk for CVDs. Ultimately, the
programme rapidly reduced the comorbidity of stroke. The effects of this programme
have been acknowledged by WHO. However, in an acute disease healthcare setting,
a shortage of healthcare organisations to carry out the model limits its

implementation

In 1999, NHFPC of the PRC and nine other departments issued a joint
statement (1999) that stressed the importance of healthcare services at the
community level and required the establishment of community health centres (CHC)
to provide primary care. In 2006, a joint statement issued by China’s State
Commission Office of Public Sector Reform, the ministries of health, finance and
civil affairs (2006, August 18) reaffirmed the CHCs’ function as the main health
organisations at the community level responsible for identifying and managing
hypertensive patients. The statement encouraged small-scale general hospitals to
convert to CHCs to take up the work of disease prevention and control. The
statement also put forward requirements for setting up a CHC, including the
requirement of standardised management of hypertension (NHFPC of the PRC, 2009,
October 10; 2011, April 25) and published hypertension guidelines (Liu & Writing
group of 2010 Chinese GMH, 2011) to support hypertension management at the

community level.

By 2011, a total of 7861 CHCs had been established and 83.6% of them are
government-run (NHFPC of the PRC, 2014). In terms of hypertension management,
the government reimburses the CHCs for the public health services (including
prevention and control of hypertension) they provide to residents under the service
network free of charge. The amount of compensation has increased by 67%, from

RMB 15 per resident in 2009 to RMB 25 in 2011 (NHFPC of the PRC, 2011, April
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25), and the government had set a target for it to exceed RMB 40 per person in 2015.
At the same time, medical insurance policy was reformed to encourage management
of hypertensive patients in the community. Under the reformed insurance policies,
patients are required to pay 80% of the bill for hospital services, but hypertensive
patients seeking treatment at CHCs are required to pay only 70% or less of the bill,

including the cost of medications and exams (NHFPC of the PRC, 2011, April 25).

Though the government has increased support to CHCs, the funding is still
insufficient. Zhang, Zhou, and Fang (2008) reported that the average government
investment accounts for less than 8% of the total revenue of community health
centres. Therefore, community health organisations rely heavily on profits from drug
prescriptions and medical income to keep their books balanced. In for-profit CHCs,
medical treatments occupy the majority of the daily work of health providers, who
therefore have limited time to spend on hypertension management. With the
increasing support from the government to community health organisations, medical
treatment-oriented service will hopefully gradually shift and be more focused on the

prevention and control of chronic diseases.

2.6.1 Hypertension management in China

As a result of the gradual development of the framework and organisation of
hypertension management at the community level, many hypertensive patients are
benefitting from health services provided in the community and some researchers
have reported the achievement in international journals. X. J. Chen et al. (2014)
trained 14 doctors at a CHC in Yulin, Sichuan province, to provide hypertension
management guided by the national policy and regulations. From 2004 to 2007,
these trained doctors provided more than 3,000 hypertensive patients with annual

medical checkups and quarterly face-to-face follow-up, wrote prescriptions, if
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necessary, provided health education, took BP measurements, and conducted
symptoms assessment. At the end of nine years of this programme, they found that
patients’ BP was significantly reduced (SBP reduced by 14 mmHg and DBP reduced
by 8 mmHg), and the BP control rate was dramatically increased, by about 50%. X.
H. Liang et al. (2014) in Chonggqing, also in Sichuan province, examined the effects
of GP-led team-based hypertension management for 6,681 hypertensive patients at
the community level. The team consisted of GPs, nurses, clinical pathologists and
public health doctors. Their hypertension management included a physical
examination and at least four follow-up visits in an outpatient department or in
patients’ homes as required by the national policy and regulations (NHFPC of the
PRC, 2009, October 10). As a result, managed patients reduced their SBP and DBP
by 4 mmHg and 3 mmHg, respectively. Since there was no control group (X. J. Chen
et al., 2014; X. H. Liang et al., 2014), the evidence of the effects of these measures
stipulated by the national law on BP outcome would warrant confirmation through
experimental trials. Since the BP control rate in China has remained low, researchers
have also attempted to explore effective ways to supplement basic hypertensive care.
Gao et al. (2015) established a Chinese hypertension group visit model and tested it
in an RCT with 1,024 participants from Shanghai. The intervention in this model
included structured health education and consultations provided by the physician-led
group consisting of a GP, a social worker, and a nurse together with 18-20 volunteer
patients. Compared with usual care, these group visits showed more effects on
patient adherence to anti-hypertension drugs and life modifications, reduction of
DBP, as well as self-efficacy. The average reduction of DBP resulting from this
model was 1.1 mmHg more than under usual care. The model also enhanced patient

medication adherence rates, physical activities, and diet by 14.7%, 9.7%, and 10.1%,
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respectively, which was significantly higher than that in the control group of 2.0%,

1.6%, and 8.0%, respectively.

The majority of the reports on hypertension intervention studies conducted in
the community in China were written in Chinese. Most of them have issues in the
quality of the methodology. In a meta-analysis study of the effectiveness of
interventions for hypertension care in Chinese communities, Lu et al. (2012) pointed
out that these RCT studies were generally of low-quality. Only three of the 91
studies analysed used adequate randomisation sequence generation to examine the
effects in question. In a further review of the 87 trials in the meta-analysis report (see
Appendix 1 Studies involved community-based interventions on hypertensive
patients in China), we found that the majority of the studies did not describe the
intervention (e.g. frequency, duration, providers) in detail. Only 30% (n = 26) briefly
mentioned who provided the intervention and few studies detailed the qualifications
of the providers. Among them, 14 studies were of GPs in the community, 11 studies
involved nurses, and one study looked at volunteers. As for outcome measures, BP
reading and BP control rate were reported in most of the studies (44 / 87 versus 45 /
87); some studies reported the status of self-care behaviours, including adherence to
anti-hypertensive drugs (25 / 87), and non-pharmacological treatments (40 / 87),
such as diet, physical activities; a few studies reported patient knowledge (24 / 87); a
small number of studies involved utilisation of healthcare services (7 / 87) and BP

monitoring (8 / 87); and three studies measured patient self-efficacy.

2.6.2 General practitioners in hypertension management in China
In the existing Chinese CHCs, GPs are in charge of the management of
hypertension. The GP’s function is similar to family physicians and primary care

physicians in other countries. However, the educational background of these GPs is
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comparatively lower than physicians working in hospitals. The 2013 China Health
Statistical Yearbook (NHFPC of the PRC, 2014) reported that 59% of GPs did not
have a bachelor’s degree. Only 41% had received a bachelor’s degree or
postgraduate training, compared with 70% of doctors in hospitals who had received
similar training. The competency of these GPs in hypertension management is
worrying. Chen et al. (2013) investigated 147 GPs’ knowledge and training needs in
Shanghai CHCs. When tested on their knowledge of the hypertension management
guidelines, the accuracy rate of their knowledge of hypertension management was
only 49.2%. Ren (2004) conducted a survey among 400 GPs in Beijing and found
that only 29% had been trained on how to use the guidelines, and when tested on
their knowledge of the guidelines, only 56.3% passed. Ren reported that more than
55.5% of GPs had access to the guidelines, but only 29% had received training on
how to use the guidelines, such as pharmacological treatment and assessment of risk
factors for CVDs. Only 56.3% of GPs could answer correctly when tested on their
knowledge of the guidelines. Chen et al. found that the reasons for the difficulties
GPs had in providing health education were that they lacked time, knowledge, and
techniques to use in health education that would produce behaviour change,
particularly among patients with poor adherence. These reasons are similar to a
WHO report (2003) that lack of knowledge, inadequate time, lack of incentives and
lack of feedback on performance may be important barriers to healthcare providers

adhering to protocols or guidelines.

2.6.3 Nurses in hypertension management in China
Although nurses in China play an important role in hypertension management,
few RCT studies (Ma et al., 2014) examined nurses’ contribution. Ma et al. trained

12 clinical nurses to conduct regular MI with a total of 60 hypertension patients who
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were receiving anti-hypertensive drug treatment. After the six-month intervention,
results showed that the intervention enhanced patient adherence and improved BP
reduction as well as QoL. Because this study had a high nurse-to-patient ratio, the
feasibility of using this as a way to manage massive numbers of hypertensive
patients needs to be considered. It would be reasonable to adopt the experience of
successful nurse-led intervention programmes, but the nurses’ competency, one of
the most important components of the nursing dose (Manojlovich & Sidani, 2008),
should also be considered. Since most successful intervention programmes are
implemented by advanced practice registered nurses or experienced nurses in the

HICs, the feasibility of NHM in mainland China is unknown.

The majority of nurses working in the community in mainland China graduated
from professional schools (equivalent to the level of senior high school), although as
the educational level of China’s nurses has improved in recent years, fewer nurses
fall into this category. Data for 2013 (NHFPC of the PRC, 2014) showed that less
than 7% of nurses in the community had a bachelor’s degree or above, which is
lower than the 14% of nurses with the same level of education who are working in
hospitals. When compared with nurses who produced a positive outcome in
hypertension management in other healthcare settings, such as in the United States,
the competency of community nurses in mainland China needs to be enhanced (Guo
et al., 2006). Appropriate training is likely to help nurses become competent in care
and disease management. In 2011, the National Centre for Chronic and
Noncommunicable Disease Control and Prevention (2012) published the National
Nursing Action Plan for the years 2012-2015, which supported increasing the
number of community nurses and improving the competence of nurses in chronic

disease management. Some training programmes were launched in recent years by
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health departments in collaboration with nursing related associations. S. L. Wang et
al. (2008) provided an effect-based training programme for Chinese community
nurses. They found that nurses who completed the programme improved their
essential skills in assessing, planning, implementing and evaluating patients with
chronic disease, and they were competent in the delivery of chronic disease
management. So far, we have not found literature on the effects of attempts to
improve the competency of community nurses engaged in hypertension management.
There is an absence of evidence showing that community nurses in mainland China

can lead hypertension management to improve patient outcome.

2.7 Summary

Patients face various barriers to BP control and many attempts at different
levels have been made to improve patient outcome, but BP control is still suboptimal.
Managing hypertensive patients at the community level and through team-based
management is an effective strategy. GPs usually play the leading role in
hypertension management, but limited manpower means they are insufficient to
manage the massive numbers of hypertensive patients. Large numbers of nurses may
be a substitute source of manpower and the results from previous studies support the
effects of nurse-led care in improving patient outcomes, although the evidence is
inconsistent and its effects on other indicators should be tested. Hypertension is a
global issue, especially for the MICs and LIMs where BP control is a more serious
problem. The local healthcare settings and the competency of community nurses will
influence the effects of nurse-led interventions. Currently, there is a paucity of
evidence showing that the nurses in the MICs and LIMs can successfully improve
patient outcomes. It is necessary to launch a well-designed study to provide evidence

from these countries.
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CHAPTER 3

METHODOLOGY

3.1 Introduction

To establish a feasible and effective NHM model, a feasibility study was done
before starting the main study. This chapter begins with a discussion of the
feasibility study and lessons learned, followed by a description of the design of the
RCT. The main principles of the RCT, including the use of randomisation, placebos,
and blinded techniques, are described. The research setting is introduced as well as
the method used for detection and recruitment of participants. This chapter presents
how the NHM model was developed and what guided the design of the intervention.
Each component of the NHM intervention is introduced. Then the method for
calculating sample size is described, followed by a description of the outcome
measurement and the data collection method. Ethical issues considered in the study
are also addressed. At the end of the chapter, a description of the data analysis plan,
including how to manage the missing data and analyse the collected data, is

presented.

3.2 Feasibility study

The purpose of the feasibility study was to test the applicability of the
intervention protocols in the NHM programme to provide insights into how to
establish an effective NHM model in the community healthcare setting in China. The
full details of this feasibility study can be found in a published article (see Appendix
2 A published article: Development and evaluation of a nurse-led hypertension

management model in a community: a pilot randomised controlled trial).
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3.2.1 Methods

The feasibility study was conducted in a standard CHC in Hangzhou, Zhejiang
province, China. The study recruited participants who were: (a) diagnosed with
hypertension, (b) > 35 years old, and (c) living within the health service network of
the CHC. The study excluded participants who were: (a) unable to communicate, (b)
unable to be contacted by phone, (c) terminally ill, (d) known to have co-morbidities

in contradiction to the intervention programme (e.g., exercise) or (e) pregnancy.

It was a two-arm, single-blinded study. The data collectors were blinded to the
randomisation process and the grouping results. A computer-generated
randomisation table was created to determine participants’ assignment before they

were recruited.

The intervention period was eight weeks. After patient assignment, the control
group received the usual care provided by the CHC healthcare providers based on
national requirements (NHFPC of the PRC, 2009, October 10). In addition to this
usual care, the intervention group received an NHM intervention programme that
was designed on the basis of the Four-C framework developed by Wong, Mok, Chan,
and Tsang (2005). The four Cs refers to comprehensiveness, collaboration,
coordination, and continuity. These features were present in the assessment,
intervention, and organisation as well as documentation of the study. The details of
the Four-C features were the same as those of the main study, which is described in
section 3.7.2.2 of this methodology chapter. The intervention programme included a
home visit and two to four telephone calls. A home visit was conducted by nurses
working in the CHC (community nurse). Two monthly telephone follow-up calls
were made to those whose BP at recruitment was below 140 / 90 mmHg, while those

whose BP at recruitment was equal to or higher than 140 / 90 mmHg got four
65



follow-up telephone calls at two-week intervals. The phone calls were made by the
community nurses assisted by volunteer nursing students. The community nurses and
nursing students were invited to attend a training programme before study

commencement.

Socio-demographic data, clinical information and outcome measurements were
collected by the data collectors at recruitment. Outcome data were also collected at
week 8, immediately after the intervention. Outcome data were BP readings, self-
care adherence, self-efficacy, QoL and patient satisfaction. BP readings were
measured by the data collectors using a calibrated mercury sphygmomanometer. In
face-to-face interviews, the data collectors also collected other outcome data based
on questionnaires, which included the Self-Care Behaviour Scale, the Short-form
Chronic Disease Self-Efficacy Scale (CDSES) (Chinese Version), the Short-Form

Health Survey (SF-36) (Chinese version), and the Patient Satisfaction Scale.

3.2.2 Findings

Of the 73 participants recruited, 15 were lost to follow-up or dropped out of the
programme, resulting in an attrition rate of 20.5%. Based on the comparable socio-
demographic and health characteristics of the two groups, the results were as

described below.

An examination of the reliability of the questionnaires found that the intra-class
correlation coefficient (ICC) was 0.92 on the Self-Care Behaviour Scale for test-
retest reliability. The Cronbach’s coefficient alpha a was 0.82 on the CDSES, 0.92
on the Patient Satisfaction Scale, and ranged from 0.71-0.94 in eight domains of the
SF-36. The results indicated that these questionnaires used for the outcome measures

of the study were reliable.
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In terms of the effects on the outcomes, the intervention group exhibited better
effects of self-care behaviour than the control group in salt restriction, HBPM, and
pharmacological treatment as well as patient satisfaction. In the remaining outcomes,
there was no statistically significant difference between the two groups: BP readings,
self-efficacy, most domains of QoL, and self-care behaviours (smoking cessation,

salt restriction, and regular physical activity).

3.2.3 Lessons learned

This feasibility study confirmed that the intervention protocols in the NHM
were feasible, and the instruments were reliable. The intervention programme guided
by the Four-C model resulted in greater patient self-care behaviours and satisfaction
at the end of eight weeks than did usual care, but the study did not provide adequate

evidence to support its effects on improvement of BP, self-efficacy and QoL.

The probable reasons for the intervention group’s inability to obtain statistically
significant results in reducing BP are: Firstly, eight weeks might not be long enough
for the effects of the intervention programme to show up, even though in an earlier
study (Chiu & Wong, 2010), an eight-week nursing intervention programme showed
its effectiveness in reducing patient BP. That successful study targeted those who
were newly diagnosed or in the early stage of hypertension, but the majority of
patients in the CHC had a long history of hypertension and suffered from other
chronic diseases. Therefore, it is possible that more time is needed for effects to
show in participants with complex health conditions. Pezzin et al.’s (2010) study
using a home visit and biweekly follow-up phone calls reduced BP for patients with
uncontrolled BP and improved the BP control rate in 12 weeks. In the main study,
the period of community-based intervention was therefore extended to 12 weeks.

Secondly, the lack of BP reduction effect might have been because baseline BP
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levels were relatively low and the majority of patients had their BP controlled. A
previous study with a large sample size (Pezzin et al., 2010) showed that a
significant reduction in BP was more likely to happen amongst patients with a higher
BP reading. It was decided that the main study would just focus on patients with

uncontrolled BP.

An important lesson learnt from this feasibility study was the importance of
facilitation by the healthcare organisation in supporting the intervention programme
Firstly, this programme was regarded as a research exercise and not a service, and
thus was not incorporated into daily practice. The trained nurses had to extend their
working hours to conduct the intervention programme in addition to their day-to-day
clinic duties. The resulting increased workload hindered the trained nurses’
motivation to perform the intervention protocols, which may have impacted the
adherence rate to the intervention programme (Brooten & Youngblut, 2006).
Secondly, the patients had one or more co-morbidities that often required
pharmacological treatment or special nutrition and exercise guidance. In this study,
the trained nurses tried to refer patients to GPs for pharmacological treatment and
continuously followed the patients’ health condition, but a referral system for various
disciplines and professionals did not exist at the community level. Acting on
referrals between nurses and GPs would be difficult in a healthcare system that has
not incorporated a referral system into its routine practice. This lesson reminded the
researchers that these influencing factors of healthcare system should be embraced in

the design of the future study.

To summarise, this feasibility study demonstrated that NHM can be a promising
way to manage hypertensive patients at the community level, but the support of the

healthcare organisation needs to be strengthened for it to succeed.
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3.3 Research design

The study adopted an RCT, which is viewed as the highest level of evidence
(see Oxford Centre for Evidence-based Medicine website
http://www.cebm.net/oxford-centre-evidence-based-medicine-levels-evidence-
march-2009/), to test the hypotheses of a study. The study was a two-group parallel
block random controlled trial (block of 2 & ratio 1:1) with a single-blind design. The
data collectors were blinded to the randomisation process and the results of the
grouping as well as the intervention used in the study. Figure 3.1 is a flowchart of
the stages of the study, beginning with the assessment of eligible participants, then
enrolment, followed by consent form signing and baseline assessment, then
allocation at random, and finally the 12-week intervention and two follow-up

assessments. The details of the processes are described in the paragraphs that follow.
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Figure 3.1 Flowchart of the research design

Assessment of eligibility of participants

!
Enrolment of participants
!
Consent obtained and baseline data collection
!
Randomisation
! !
Study group Control group

! !

Usual care & Usual care
12-week nurse-led hypertension v afree annual health check
management v"health education leaflets

v follow-ups in pharmacological
Week 0 Home visit treatment at the centre if
(referral if necessary) applicable
v" telephone follow-ups and home
Week 2 1* telephone follow up visit if necessary

(referral if necessary)

Week 4 2" telephone follow up (referral
if necessary)

l
Week 6 3™ telephone follow up
(referral if necessary)
l
Week 8 4™ telephone follow up
(referral if necessary)

!
Week 10 5" telephone follow up
(referral if necessary)

l
Week 12 6™ telephone follow up
(referral if necessary)

l l

2" & 3 data collection at week 12 & week 16
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3.4 Research setting

The study was conducted in a CHC in the Huang-Hua-Gang sub-district of
Yue-Xiu District, Guangzhou, Guangdong province, China. The CHC is a standard
urban healthcare organisation at the community level (State Commission Office of
Public Sectors Reform, Ministry of Health, Ministry of Finance & Ministry of Civil
Affairs of the PRC, 2006). Like most community healthcare organisations in China,
it had previously been a small public hospital. The CHC serves a population of

80,000-100,000 residents.

Based on the hypertension prevalence rate of 23% in Guangzhou (Song &
Meng, 2009), the projected number of hypertensive patients in this service area is
between 18,400 and 23,000. At the commencement of this study, about 2,000
hypertensive patients had received hypertension management as required by the
national policy (NHFPC of the PRC, 2009, October 10). GPs were in charge of the
outpatient hypertension treatment of these patients and they had the leading role of
care. A standardised process for following up hypertensive patients’ outcomes and
interdisciplinary team-based management did not previously exist. Similar to many
medical-oriented healthcare organisations throughout China, this centre was
searching for an appropriate way to effectively manage hypertensive patients. The
centre’s staff was comprised of 16 GPs and 33 community nurses. The number of
community nurses met national staffing requirements, which specify three
community nurses and three GPs for every 10,000 residents (State Commission
Office of Public Sectors Reform et al., 2006, August 18) while the number of GPs
fell short of the requirement. Because of this situation and to meet service needs, the
director of the centre was willing to adopt and test the NHM model in practice. In

collaboration with the director of the centre, who mobilised available resources for
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the research study, a research team was formed. The team consisted of a GP, four

community nurses, and a doctoral student researcher.

3.5 Detection and recruitment of participants

Recruitment of participants took place from August 2012 to May 2013. Four

strategies were used in patient enrolment:

a.

The doctoral student researcher pre-screened potential participants using
the medical records for BP in the pre-existing database of the centre’s
health information management system. Then the researcher invited
potential participants to the centre for screening based on the inclusion and
exclusion criteria of the research study as described in Table 3.1.

The researcher also collaborated with the centre’s healthcare providers who
were responsible for outpatient consultation and they conducted physical
examinations and health education workshops to seek out eligible
participants.

The researcher posted recruitment posters in community organisations and
at the CHC to attract potential hypertensive patients to take part in the
programme.

The participants and the centre’s healthcare providers invited other
residents to receive screening, making use of the “snowball effect” resource.
After potential participants were screened, eligible participants were

enrolled in the study.
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Table 3.1 The inclusion and exclusion criteria for the participants

Inclusion criteria

Exclusion criteria

3.6 Randomisation techniques

Patient has a diagnosis of hypertension (confirmed with
the medical record);

Patient has uncontrolled BP: SBP > 140 mmHg and / or
DBP > 90 mmHg in the last two clinic visits and at
recruitment (confirmed with the medical record);

Patient is > 18 years old (confirmed with the
identification card);

Patient lives within the service network of the CHC
(confirmed with the health record system).

Patient has a diagnosis of secondary hypertension
(confirmed with the medical record);

Patient is taking medicine that could increase BP, such as
sympathomimetic, nonsteroidal  anti-inflammatory
(confirmed with the medical record and the GP of the
team);

Unable to communicate;

Unable to be contacted by phone;

With diagnosis of terminal illness (confirmed with the
GP of the team);

With co-morbidity in contradiction with the intervention
programme (e.g. not fit for exercise) (confirmed with the
GP of the team);

Pregnancy, breastfeeding or planning pregnancy (based
on self-report).

Before recruiting participants, a research staff not involved in the study

randomly allocated a total of two-hundred sequence numbers into two groups by

using the IBM SPSS Statistics for Windows, Version 20.0 (Armonk, NY: IBM

Corp.). By using a block size of 2 and treatment size of 2, a total of 100 pairs of

numbers were created by the software. In each pair number, one was assigned to the

study group while the other would automatically fall into the control group by the

software. The research staff placed each result of the grouping allocation into a

sealed opaque envelope, which was assigned a sequence number from 1 to 200. The

coordinators kept these sealed opaque envelopes. In the current study, a total of 134
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participants were finally recruited, so a total of 134 envelopes were used. After each
eligible participant agreed to participate in the study and signed the consent form,
research assistants who were blinded to the study intervention and patients’ grouping
collected baseline data on each participant. A serial number was produced for each
participant according to the order of data collection. Then, the collected data were
sent to the trained head nurses who worked as coordinators. Upon receipt of each
patient’s documentation, the coordinators opened the corresponding envelope with
the same number of the documentation to reveal the grouping result and arranged for

subsequent follow-up.

3.7 Interventions
Participants in the control group received usual care while the study group

received an NHM programme of 12 weeks in addition to usual care.

3.7.1 Usual care

Usual care included a free annual health check, health education leaflets
published by the local health department, and follow-ups with pharmacological
treatment by the GPs. The follow-ups were arranged by doctors when patients
needed to get medicines refilled at the centre. The healthcare providers in the CHC

also provided home visits or telephone follow-ups for patients as needed.

3.7.2 Nurse-led hypertension management model

3.7.2.1 Components of the nurse-led hypertension management model

The NHM programme was designed based on two models: the Chronic Care
Model (CCM) (Wagner et al., 2001) and the Four-C Model proposed by Wong et al.
(2005). The NHM model adopted four structural components from the CCM

(Wagner, 1998; Wagner et al., 2001), which were self-management support, decision
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support, clinical information system and delivery system design. The NHM guided
community nurses acting as case managers to conduct the interventions, which had
these four features: comprehensiveness, collaboration, coordination and continuity.
These are the principles of the Four-C Model (Wong et al., 2005; Wong, Chow &
Chan, 2010). The NHM was supposed to improve patient outcomes, including BP
outcome, self-care behaviour, self-efficacy, QoL, utilisation of healthcare services
and patient satisfaction. The incorporation of these characteristics will be detailed in

the description below of the intervention design.

3.7.2.1.1 Delivery system design

Table 3.2 Team member roles and responsibilities

Team Member Number Responsibility
Trained community 4 Home visit, telephone follow-up, initiate referral
nurses
General Practitioner 1 Treatment of the referred patients
Coordinators 2 Organisation and mobilisation of resources
Researcher 1 Decision support and quality control

With the facilitation of the manager of the centre, an NHM team was
established. The team consisted of four trained community nurses, one GP, the
researcher, and two coordinators. Each team member had his or her own
responsibility as shown in Table 3.2. Four qualified trained community nurses were
in charge of conducting the protocols. All four were females, with a mean age of 26
years, and their working years in community healthcare was, on average, seven years.
Three of them had bachelor’s degrees, and one had an associate’s degree. The GP
was responsible for providing pharmacological treatment for referred patients. Two
head nurses did not directly conduct interventions on patients but worked as study

coordinators. The head nurses were in charge of facilitating the allocation of
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resources and time to allow the community nurses to do the interventions, and the
researcher was responsible for supporting the community nurses’ decision-making

and for controlling the quality of care delivered.

The trained community nurses visited each participant once at his or her home,
followed by five to six biweekly telephone follow-ups. They also referred

participants to visit the GP if necessary.

3.7.2.1.1.1 Home visit

The trained community nurses visited patients in their homes within three days
of patient recruitment. During the home visit, she assessed the patient’s health
problems and evaluated the patient’s knowledge, behaviour and status of identified
health problem using the Omaha System (Chinese Version) (Martin, 2005, p. 359-
377; Wong, 2012) (see Appendix 3 The Omaha System). According to the results of
the assessment, the trained nurse used a guidance of intervention (See Appendix 4
Intervention guideline) to conduct teaching / guidance / counselling, treatment and
procedure, and case management, which are the intervention categories of the
Omaha System. Although the national guidelines (Liu & Writing Group of 2010
Chinese GMH, 2011; Wang & Yao, 2009) were used in deciding the contents of the
intervention guidance, the guidance of intervention used in the current study
included additional information emphasising self-management skills, such as how to
control salt intake, engage in regular physical activities and perform and record
HBPM, as well as medication storage. The trained community nurses taught the
patient the goal of self-management such as consuming salt less than 6 g per day,
engaging in an aerobic physical activity for at least 20 minutes per day and at least

three days per week. The trained community nurses guided the patients to choose
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foods helpful for lowering BP, to choose aerobic exercises (e.g. brisk walking,
stretching exercises), to identify high BP readings and to know the possible side-
effects of the anti-hypertensive drugs patients were using. To enable the self-
management skills, a salt-restriction spoon and a salt container with a scale, and a
pill box with marked labels of the date were provided for each patient. An electronic
BP monitor was lent to the patient if necessary. To emphasise the importance of
behaviour change, at the end of the home visit, the trained nurse negotiated with the
patient to come up with a mutually agreed-upon goal that was incorporated into a
self-care behaviour contract (see Appendix 5 Health Behaviour Contract). The
patient was asked to sign the self-care behaviour contract to enhance his or her
awareness of self-management. During the home visit, if the trained nurse found that
the patient met the referral criteria, which will be elaborated on in Section 3.7.2.1.1.3,
the nurse would arrange for him / her to go see the GP on the research team at the
study centre and would follow up with the patient after the referral. The home visits
typically lasted about 60 minutes. The trained community nurses documented in each
case record the results of the assessment, the intervention categories performed, and

the mutual goals set for self-care behaviour.

3.7.2.1.1.2 Telephone follow-up

The trained community nurse made six biweekly follow-up telephone calls to
each patient after the home visit. Before calling the patient, the trained nurse would
review the patient’s case record to identify the target of intervention. The trained
nurse monitored the patient’s health condition and focused on previously identified
health problems. The trained nurse also evaluated changes in knowledge, behaviour,
and status of identified health issues during the follow-ups. During each phone call,

the trained nurse communicated with patients in a nonjudgmental, empathetic and
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encouraging manner as well as giving them feedback. During each phone call, the
nurse and patient reviewed the self-care behavioural contract and also discussed
whether to continue using it without any changes or to modify it. Patients were
recommended to attend a face-to-face follow-up at the centre if deemed necessary.
During the face-to-face follow-up, if the patients met the referral criteria, the trained
community nurses would initiate a referral. The same procedure was followed in
each call. Each phone call lasted about 10 minutes on average. A recording of each
phone conversation was saved on a data storage card, and the results of monitoring,

assessment, and intervention were recorded in the case record.

3.7.2.1.1.3 Referral

When a patient reported a BP reading that was higher than his or her usual
reading, the trained community nurses assessed the patient’s adherence and / or any
illnesses or other circumstances that might affect BP control. After the trained nurses
confirmed that the HBPM was consistent with the guidance, the patient with elevated
BP was advised to see the trained nurses in the CHC face to face. If the patient met

the following conditions, he or she would be referred to the GP:

a.  presented symptoms that may require an adjustment or change in

medication;

b. needed a further health check, and

C. had SBP > 180 mmHg or DBP > 110 mmHg.

When the patient was referred to the GP, the trained community nurses would
provide patient-related information to the GP, including the patient’s BP reading,
relevant self-reported information and, if necessary, medication lists, pharmacy refill
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information, and any recommendations for a change in the medication. The trained
nurses would continue to follow-up with every referred patient as stipulated by the
intervention programme design, and the information regarding the referral was

recorded in the patient’s referral record (see Appendix 6 Referral Record).

3.7.2.1.2 Decision support

The nurses strengthened their decision-making skills through pre-intervention
training and implementing the protocols. The details of the training programme and
the intervention protocols are presented in the following paragraphs. A case manager
booklet for hypertension management, which included the intervention schedule,
intervention protocols, targets of interventions and information related to anti-

hypertensive drugs, was compiled for the community nurses to refer to.

3.7.2.1.2.1 Training programme

The pre-intervention training programme was created based on information
gleaned through literature review and consultations with an expert in hypertension
management. The literature that was reviewed included Chinese hypertension
management guidelines (Liu & Writing group of 2005 Chinese GMH 2006; 2011);
the training programme for community nurses in a COPD programme (Wang. S. L et
al., 2008); The Omaha System (Martin, 2005), and a training outline for community
nurses in China (NHFPC of RPC, 2007). The expert was an advanced practice nurse
who runs a hypertension clinic in Hong Kong. The main contents of the training
programme had previously been used 2010 in Hangzhou, China (Zhu, Wong, & Wu,
2014). The trainers in the present study included a doctoral student researcher,
clinical experts in hypertension management, and professionals in chronic disease

management.
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The selected nurses:

a.  were certified community nurses;

b. had at least three years working experience in community health service;

C. had an associate degree or above.

After eligible community nurses had been recruited, they were required to
attend a training programme held in June and July 2012. The programme included
theory and practice training. The contents included basic knowledge of hypertension
and hypertension management, patient adherence and health education, self-
empowerment and self-management, the Omaha System and its application, home
visit and telephone follow-up, and hypertension case management (see Appendix 7
Training programme). At the end of the programme, the trainees who were
community nurses had to pass an examination that tested their knowledge of both
theory and practice. In the theory part, multiple-choice questions focusing on the
subject matter tested whether trainees had gained the necessary knowledge for
hypertension management. In the practice part, each trainee had to use the protocols
established in the current study to complete the case of an eligible participant before
the intervention programme commencement. The doctoral student researcher
observed and recorded the trainees’ performance on the protocols, and also discussed
the protocols with the trainees to confirm they knew the standard practice. Trainees

who completed the programme and passed the exit exam were awarded a certificate.

3.7.2.1.2.2 Intervention protocols

The protocols for home visits, telephone follow-ups, and referrals were drawn
up after consulting the national guidelines for hypertension management (Liu &

80



Writing group of 2005 Chinese GMH, 2006; 2011), reported studies (Table 2.4), an
expert, and the feasibility study conducted in 2010-2011 in a CHC in Hangzhou
(Zhu et al., 2014). These evidence-based protocols were provided to the trained

community nurses to help them make decisions in the management of hypertension.

3.7.2.1.2.3 Regular meetings

Regular meetings provided the chance for the trained community nurses to
share any problems they encountered and discuss them with other team members.
From August 2012 to February 2013, the team members attended monthly meetings
and the trained community nurses attended biweekly meetings, then from March
2013 to August 2013, bimonthly meetings were held for the team members and

monthly meetings for the trained community nurses.

3.7.2.1.3 Clinical information system

In this study, the clinical information system consisted of the CHC’s patient
health records in and the Omaha System (Chinese version) (Martin, 2005; Wong,
2012). The Chinese government requires patient health records be established for
hypertensive patients (State Commission Office of Public Sectors Reform et al.,
2006). These health records provide general health information for the healthcare
providers, while the Omaha System focuses on providing nurse-led intervention
information. The Omaha System was adopted in this study as the documentation
method for recording patients’ health problems, their status, any changes, as well as
the intervention received. Compared with the CHC’s current health recording system,
the Omaha System is more systematic, specific and dynamic in recording health-
related problems and intervention strategies. In American nursing practice, the

System was adopted as early as 1992 as one of the standardised terminologies, and in
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2014 in the United States, the System was adopted for use in electronic health
records (EHR) (The Omaha System, 2015). Though it has not been adopted in China,
the reliability and feasibility of the Chinese version of the Omaha System (Wong,
Wang et al., 2010) in the recording of chronic diseases management has been proven.
The trained community nurses used the Chinese version of the Omaha System to
record the patient’s current health problems as well as the results of evaluations of
the patient’s knowledge, his or her behaviour and the status of the identified health
problems in the first visit and each follow-up. The trained community nurses could
also record their interventions strategies, such as teaching / guidance / counselling,
treatment and procedure, case management, and surveillance, that were conducted

for each health problem in the first visit and each follow-up.

3.7.2.1.4 Self-management support

The delivery system, decision support, and clinical information system in the
healthcare organisation were designed to support the trained community nurses to
help patients’ self-management. In this study, self-management mainly refers to self-
care behaviours. The trained community nurses used the following strategies to help

patients become knowledgeable and active partners in hypertension management.

a. helped patients to understand the importance of self-management;

b. encouraged patients to discuss their health conditions and set mutual goals

(Appendix 5 Health Behaviour Contract);

C. helped patients to make action plans and perform self-monitoring;

d.  provided information and facility resources for patients to manage their
health problems;
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e. provided a self-management booklet with intelligible text and pictures for
patients to enhance their knowledge of and skills in self-management. This
booklet was based on the Chinese National GMH (Liu & Writing Group of
2010 Chinese GMH, 2011; Wang & Yao, 2009) and was first used in the

study conducted in Hangzhou, China in 2010 (Zhu et al., 2014).

3.7.2.2 Features of the nurse-led hypertension management model

The NHM model incorporated the Four-C features. The first ‘C’ is
comprehensiveness, which was achieved through patient assessment and
documentation by using the Omaha System (Martin, 2005), a standardised
assessment-intervention-evaluation structure. This system can guide the trained
community nurses to identify patients’ health problems in the following domains:
environmental, psychological, physical and health-related behaviour. The trained
nurse can use a 5-point Likert scale in the Omaha system to evaluate patients’
knowledge, behaviour and status for each identified healthcare problem. The
intervention structure can also help the trained nurse to provide interventions for the

targeted health problem.

The second ‘C’ is collaboration and is achieved through the trained community
nurses working closely with other healthcare providers on the team to enhance

patient health conditions.

The third ‘C’, coordination, involves the trained community nurses organising,
facilitating and managing the available community and / or family resources to meet

patients’ health needs.

The fourth ‘C’ is continuity, which in the NHM begins with the home visit and

regular telephone follow-ups. Whenever a patient is referred to the GP for
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pharmacological treatment, the nurse continued to monitor the patient’s health
condition. Moreover, the intervention emphasised patients’ self-management in order
to help the patient continue to manage their health condition even after the end of the

intervention.

3.7.2.3 Intervention fidelity

Fidelity is a critical factor for the implementation of evidence-based
interventions in community settings. The definition of fidelity is consistency
between the actual implementation of the intervention and the intervention
programme intended (Breitenstein et al., 2010). Implementation fidelity is a critical
step toward achieving the intended outcomes of the intervention. In the study, nurses’
competency and nurses’ adherence to protocols were two components of
implementation fidelity that were monitored. Firstly, before the main study
commenced, the nurses were required to attend the 36-hour training programme that
was described above. After the training programme, the nurses were required to take
a closed-book examination on what was taught in the training programme. Then they
were asked to complete interventions on two patients according to the protocols.
Secondly, the nurses’ adherence to intervention protocols was assessed by self-report
at the regular meetings, through observation, and by reviewing the records. In
regular team member meetings, the trained community nurses were asked to report
the implementation of intervention. The researcher also observed two home visits
and one referral conducted by each trained community nurse in the current study.
The researcher reviewed telephone records that were saved on a digital storage card
to ensure that the trained community nurses were adhering to protocols in terms of
the frequency and duration of the calls. The researcher also regularly reviewed case

records to monitor the implementation of the protocols.
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3.8 Sample size calculation

The calculation of study sample size was based on a change in SBP. G*Power
3.1 software was used to calculate the sample size. The calculations used these three
parameters: desired power level (1-B), pre-specified significance level (a) and
expected effect size. For the current study, we assumed that o = 0.05 and power =
0.8. The sample size was obtained from literature on studies of similar design or
intervention. In Chiu and Wong’s study (2010), which involved intervention
strategies similar to the current study, the effect size was 0.59. Chiu and Wong
reported that the reduction of SBP mean was -7.97 (SD = 20.30) for the control
group and -19.03 (SD = 16.91) for the study group. Based on their study, the
calculated sample size would be 92. A total of 115 participants would allow for a 20%

dropout rate.

When the effect size of 0.60 was assumed, based on a systematic review (Carter
et al., 2009), in which the reduction of SBP mean was 4.8 (SD = 8.0), in a paired t-
test study, a total of 48 participants would be required. Allowing for a 20% dropout
rate brings the number to a total of 60 participants. Carter et al.’s study was adopted
in the calculation of sample size because the reduction of SBP was close to 5 mmHg,
which is considered clinically meaningful in hypertension management (Law et al.,

2009).

When the middle-level of the effect size of 0.25 in repeated measures Analysis
of Variance (ANOVA) was assumed, a total of 100 participants (50 in each group)
would be required, according to the software for sample size calculation. Allowing

for a 20% dropout rate, 126 patients would therefore need to be recruited.
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3.9 Outcome measures

Outcome measures in this study were clinical outcome, functional outcome,
satisfaction, and utilisation of healthcare service. Clinical outcomes were BP reading,
BP reduction, and control rate of BP. Functional outcomes in this study were self-
care behaviours, self-efficacy, and QoL. Utilisation of healthcare services was used

as the indicator of cost. Patient satisfaction was the satisfaction indicator.

The primary outcome in this study was the difference between the two groups
in the reduction of SBP and DBP immediately after intervention. The secondary
outcomes were the differences between the two groups in changes in BP control,
self-care behaviours, self-efficacy, QoL, utilisation of healthcare services and patient
satisfaction. Information on the instruments of the outcome measures is summarised

in Table 3.3. The details of the outcome measurements are described below.

Table 3.3 Description of the instruments of the outcome measures

Category Indicator Item  Instruments Range
Clinical SBP /DBP 1 SBP and DBP were measured by a -
outcome calibrated mercury sphygmomanometer
Functional Self-care 6 Self-care behaviour scale -
outcome behaviour
Self-efficacy 6 Short-form Chronic Disease Self- 1-10
Efficacy Scale (Chinese Version)
Quality of life SF-36 (Chinese Version): -
10 Physical Functioning 0-100
4 Role-Physical 0-100
2 Bodily Pain 0-100
5 General Health 0-100
4 Vitality 0-100
2 Social Functioning 0-100
3 Role-Emotional 0-100
5 Mental Health 0-100
Cost Utilisation of 6 Questionnaire of utilisation of -
healthcare healthcare services
services
Satisfaction Patient 8 Patients’ Satisfaction Scale -
satisfaction
Total items 63
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3.9.1 Blood pressure

SBP and DBP were measured twice using the same calibrated YUYUE
sphygmomanometer and YUYUE stethoscope, and the average of the two BP
readings was recorded. The way BP measurements were taken, including time
intervals, body position, cuff application and size of cuff when taking a measurement,
followed the hypertension guidelines (Aronow et al., 2011; Liu & Writing Group of
2010 Chinese GMH, 2011). In order to get a reliable BP measurement, at least two
readings were taken once the patient was comfortable and settled for at least five
minutes. BP was measured in the sitting position with the back supported, feet on the
floor, arm supported in a horizontal position and the BP cuff at heart level. At the
initial evaluation, BP was measured in each arm, and the arm with the highest BP
used for reassessing BP. An appropriately sized cuff with a bladder that encircles at
least 80% of the upper arm circumference was used. The interval of two sequential
measurements was at least two minutes, as specified in China’s national guidelines
(Liu & Writing Group of 2010 Chinese GMH, 2011). These requirements ensured

the reliability of the evaluation of the BP readings.

3.9.2 Self-care behaviours

Self-care behaviour is an indicator for evaluating a patient’s ability in managing
chronic disease. In this study, self-care refers to adherence to treatment
recommendations, symptom response, and adoption of healthy lifestyles (Riegel,
2009). A scale of self-care behaviour used in previous studies (Chiu & Wong, 2010;
Wong et al., 2005) was modified and used in this study (see Appendix 8 Scale of
self-care behaviours). The measures of self-care behaviour in the study covered two

aspects: adherence to prescribed anti-hypertensive drug behaviour (score ranged
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from 0 to 3) and suggested non-pharmacological behaviour (score ranged from 0 to

8). A higher score meant better adherence.

The data collector recorded the name, dose, time and frequency of the
prescribed anti-hypertensive drug at each time point of data collection. At T1 or T2,
the number of participants whose prescription of anti-hypertensive drug was
maintained, changed, increased or decreased was checked. When both the drugs and
dose were the same as the previous record, it was regarded as calculated as ‘drug
maintained’; when the anti-hypertensive drug differed from the previous record, it
was recorded as ‘drug changed’; when the dose of previous prescribed anti-
hypertensive drug was added, it was counted as ‘drug increased’ while the dose of

previous drugs was reduced, it was treated as ‘drug decreased’.

Patient adherence to prescribed anti-hypertensive drug behaviour was measured
by having the data collector compare the previous paper records of drug
prescriptions with the patient’s self-reported medicine-taking behaviours in the three
following aspects: time, frequency and dose. Each aspect was scored respectively.
When patients’ reports were completely consistent with the prescriptions in each of
the aspects, the score of 1 was recorded; otherwise, the score of O was recorded. A

total score of adherence to anti-hypertensive drugs ranged from 0 to 3.

Suggested non-pharmacological behaviours were smoking cessation, alcohol
restriction, salt restriction, regular physical activity, and HBPM. Smoking cessation
was defined as the patient having not smoked in the previous four weeks (0 = non-
adherence, 1 = adherence). The definition of alcohol restriction was consuming less
than 25 g of alcohol per day in the previous four weeks (0 = non-adherence, 1 =

adherence). Salt restriction meant less than 6 g per day (0 = non-adherence, 1 =
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partial adherence, 2 = full adherence). Regular activity referred to engaging in
aerobic physical activity, such as brisk walking, for at least 20 minutes per day and
at least three days per week in the previous four weeks (0 = non-adherence, 1 =
partial adherence, 2 = full adherence). HBPM meant that a patient had monitored his
or her BP at home at least once per day in the previous four weeks (0 = non-

adherence, 1 = partial adherence, 2 = full adherence).

In addition, the adherence rate for each kind of behaviour was calculated by
dividing the number of participants who fully adhered to their prescription or the

suggestions by the total number of participants.

3.9.3 Self-efficacy

Self-efficacy refers to the patients’ belief about their ability to participate in a
given behaviour (Bandura, Freman, & Lightsey, 1999). In this study, patients’ self-
efficacy was measured using the Chinese version of the CDSES (Chow & Wong,
2014). This version of the scale was translated from Self-efficacy for Managing
Chronic Disease 6-Item Scale (Lorig et al., 2001) and includes rating of a patient’s
confidence in general disease management and symptom management (see
Appendix 9 Short-form Chronic Disease Self-Efficacy Scale). The rating scale for
each item ranged from 1 (not at all confident) to 10 (totally confident). The Chinese
version of the scale was tested in Hong Kong among elderly people with chronic
diseases and found to be a reliable scale. Cronbach’s alpha coefficient for the scale
was 0.96, and the interclass correlation coefficient value was 0.98 in an examination

of test-retest reliability (Chow & Wong, 2014).
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3.9.4 Quality of life

QoL measures patients’ perceived state of well-being. The Chinese version of
the SF-36 (Fang, 2000) was used to measure patient’s QoL in the study (see
Appendix 10 SF-36). The SF-36 is a general health measure, not specific to any age,
disease, or treatment group, that compares the relative burden of disease with the
relative benefits of treatments. The SF-36 can easily be used for comparison across
diseases and settings. This 36-item scale assesses the following eight domains of
functional status: Physical Functioning (PF), Role-Physical (RP), Bodily Pain,
General Health (GH), Vitality (VT), Social Functioning (SF), Role-Emotional (RE)
and Mental Health (MH). The score for each domain ranges from 0 (worst possible
health status) to 100 (best possible health status). The inter-rater reliability of the
eight domains of SF-36 ranged from 0.63 to 0.94 among Chinese patients with

chronic diseases in Fang’s study (2000).

3.9.5 Utilisation of healthcare services

In this hypertension management study, utilisation of healthcare services refers
to patients seeking and receiving healthcare services (see Appendix 11 Utilisation of
Healthcare Services). For seeking healthcare services, the study focused on patients’
behaviours in self-medication, medical visits, hospitalisations and going to the
emergency room. For receiving healthcare services, the study looked at home visit
and telephone follow-ups. The percentage and frequency of using these services was

recorded and calculated.

3.9.6 Patient satisfaction
Patient satisfaction refers to the patient’s perception of care. Patient satisfaction
has become increasingly important in evaluating the performance of healthcare

providers (NHFPC of PRC, 2011, April 25). In this study, patient satisfaction was
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measured using a scale modified from the Patients’ Satisfaction Scale employed by
Wong et al. (2005) (see Appendix 12 Patients’ Satisfaction Scale). The modified
scale contains eight items, including hypertension-related knowledge, self-care skill,
counselling, and provision of healthcare services in the community health setting.
The items were ranked on a six-point scale (5 = very satisfactory, 4 = satisfactory, 3
= fair, 2 = unsatisfactory, 1 = very unsatisfactory, 0 = not applicable). In addition,
the patient satisfaction rate was calculated by dividing the number of patients who
scored “very satisfactory” and “satisfactory” for an item by the total number of

participants.

3.9.7 Reliability and validity of the outcome measures

A reliable instrument is essential for outcome measurement. In this study,
internal consistency, test-retest reliability, intra-rater reliability and inter-rater
reliability of the outcome measures were examined before the main study

commenced.

To test the reliability of the BP readings taken by the two research assistants,
they were required to measure the same patient following the same BP measurement
protocol and using the same calibrated mercury sphygmomanometer. The BP
readings of 30 patients showed that ICC in the BP readings measured by the two
research assistants was 0.96 in SBP and 0.97 in DBP. To test the reliability of the BP
readings from the calibrated mercury sphygmomanometer, the BP of 30 patients was
measured with the calibrated mercury sphygmomanometer as well as with an
electronic sphygmomanometer (Omron 7152). The ICC was 0.94 and 0.90 in SBP
and DBP, respectively, between the two BP measurement devices. The test-retest
reliability of the Self-Care Behaviour Scale and the scale for the utilisation of

healthcare services was examined by conducting a second test 7-10 days after the
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first test was completed. The ICC was 0.92 in the Self-Care Behaviour Scale and
0.95 in the scale for the utilisation of healthcare services. Internal consistency with
Cronbach’s coefficient alpha o was tested for the CDSES for self-efficacy, the
Patient Satisfaction Scale for patient satisfaction, and the SF-36 (Chinese version)
for QoL among 73 participants in the previous feasibility study. The Cronbach’s
coefficient alpha o was 0.82 for the CDSES, 0.92 for the Patient Satisfaction Scale
and 0.71-0.94 for the eight domains of the SF-36 (Chinese version). The results of
the above reliability tests were reported in the feasibility study (Zhu et al., 2014).
The findings indicated that the method and questionnaires used for outcome

measures in the study were reliable.

There was a lack of standard objective methods of measuring validity of self-
report survey scales such as patient self-care behaviours, self-efficacy, QoL,
utilisation of healthcare services and patient satisfaction. In the current study, every
effort was made to ensure reliable questionnaires were used. A panel of experts
reviewed the questionnaires and all agreed that the contents of the questionnaires
were adequate; thus, the content validity of the questionnaires was supported. Both
the previous study and the feasibility study supported that the questionnaires used in

the current study were acceptable and trustworthy.

3.10 Data collection

Data was collected from August 2012 to September 2013. The data collection
period lasted for a full year to avoid any influence of seasonal effects on the study’s
results. Two community nurses who were blinded to the group assignment and the
interventions were trained as research assistants for the chart interview and skills

including taking measurements of BP, body weight and height. The two research
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assistants’ inter-rater reliability was greater than 0.9 when tested on five

hypertensive patients before the study commenced.

After each patient had been recruited and signed a consent form, the research
assistants collected the patient’s demographic and clinical data and outcome data.
The demographic data, including participants’ gender, educational level, living
arrangement, marital status, employment status, income, and age, were collected
through interviews. Clinical data included co-morbidity, duration of hypertension,
participants’ BMI and WC. Co-morbidity and duration of hypertension were
obtained through interviews and confirmed by reviewing the patients’ health records,
while patients’ BMI and WC were measured by the research assistants using a
standardised measuring tape. The research assistants measured the patients’ BP.
They also collected the other outcomes from the answers given by the patients

responding to self-report questionnaires during the face-to-face interviews.

The research assistants collected all the participants’ data in a clinic of the CHC.
The research assistants telephoned each patient and reminded him or her of the time
and date for each data collection. Data collection took, on average, about 30 minutes
at each time point. The measurement schedule is shown in Table 3.4. Data of BP
readings, self-care behaviour, self-efficacy, QoL and utilisation of healthcare
services were collected at three time points: at baseline (T0), at 12 weeks after
recruitment, immediately after the intervention (T1), and at 16 weeks after
recruitment, four weeks after intervention completed (T2). Data on patient
satisfaction were collected at TO and T1. Collected data at baseline (T0), T1 and T2
were compared to detect the immediate and sustained intervention effects

respectively.
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Table 3.4 Measurement schedule

Measurement TO T1 T2

Socio-demographic characteristic (e.g. gender, living status etc.) - -
Clinical characteristic (e.g. comorbidity, duration of diagnosis, \ - -
gtég / DBP d V V
Self-care behaviour \ \ \
Self-efficacy \ \ \
Quality of life \ \ \
Utilisation of healthcare services \ \ \
Patient satisfaction \ \ -

TO: at recruitment, T1: at 12 weeks after recruitment, T2: at 16 weeks after recruitment
3.11 Ethical considerations

Prior to the commencement of the study, ethical approval was obtained from the
Human Subject Ethics Sub-committee of the Hong Kong Polytechnic University
(Project ID: HSEARS20120809001) (see Appendix 13 Ethical approval). Permission
was also obtained from the CHC involved in the study. The CHC signed an

agreement of cooperation which included consideration of the ethical issue.

Prior to the recruitment of patients, the research assistants orally introduced
information about the study (see Appendix 14 Information sheet) face-to-face with
potential participants. They were told about the study’s aim, duration, and possible
interventions for usual care or NHM. How the participants would be randomly
assigned to either the control group or the study group was illustrated. Participants’
rights were emphasised, and the potential participants were told that (a) their
decision to participate or not would have no bearing on the usual care that they were
entitled to receive, and (b) they had the right to withdraw at any time from the study
without penalty. The potential participants were also assured that the data collected
would only be used for academic purposes. All of this information was also provided

to the potential participants in written form. After the potential patients verbally
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agreed to participate, they were asked to sign a consent form (see Appendix 15

Consent Form).

To ensure confidentiality, participants’ personal identities were protected; all
data collected by the data collectors were identifiable by serial numbers alone. For
the study group participants, their name appeared on the first page of their case
record during the intervention period but the name was covered after the intervention

was completed.

To ensure equal opportunity of receiving the same intervention, participants in
the control group were given the option of receiving the NHM after the programme

finished.

3.12 Data analysis plan

3.12.1 Missing data management

We performed intention-to-treat analysis (ITT), which means all randomised
participants in the study were included in the analysis (Shao & Zhong 2003). The
frequency and percentage of missing values are reported in Table 3.5. The
percentage of missing values was less than 10% of values of observations of each
measurement. Missing data in QoL was replaced by recommendation from the
Chinese version of SF-36 Scale (Fang, 2000) which suggests that if respondents
answered questions for at least half of the domain, the scores of missing items could
be replaced by the average score of that domain. Meanwhile, if more than 50% of the
items in a domain are missing, the statistical analysis should exclude this domain.
The item response rates in this study were actually high; hence, no domain was
excluded. Last observation carried forward was used in replacing the other missing

data.
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Table 3.5 Frequency and percentage of missing values in the data fields

Measurement Variable  Value of observation Missing value
n n n %

Participants’ characteristics 14 14 <134 = 1876 0 0.0
Blood pressure readings 2 2 %3 %134 =804 58 7.2
Self-care behaviours 6 6 %3 %134 =2412 184 7.6
Self-efficacy 6 6 %3 %134 =2412 204 8.5
Quality of life 36 36 %3 x134 = 14472 1080 7.5
Utilisation of healthcare service 6 6 %<3 %134 =2412 180 75
Patient satisfaction 8 8 %2 %134 =2144 112 5.2
Total 78 26532 1818 6.9

3.12.2 Method of data analysis
All quantitative data were recorded and analysed using the IBM SPSS Statistics
for Windows, Version 20.0 (IBM Corp. Armonk, NY). The types of statistical

analysis and test for data are presented in Table 3.6.

When comparing demographic and clinical characteristics at baseline between
the two groups, the Chi-square test was used for a categorical variable while
unpaired t-test was used for continuous variables based on an assumption of normal

distribution of the data.

Assuming the data was normally distributed, the repeated measures ANOVA
were carried out to evaluate the effects of the intervention by comparing groups over
time in outcome measures: BP, self-efficacy and QoL. In this kind of analysis, group
(control group and study group) and time (TO: baseline, T1: 12 weeks after
recruitment, T2: 16 weeks after recruitment) were entered as independent variables
and the outcome measures entered as dependent variables. The repeated measures
ANOVA was used to examine the within-group (time) effects, between-group (group)
effects, and the interaction effects (time > group) to determine the difference

between groups in terms of these outcomes over time. In the repeated measures
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ANOVA, Mauchly’s test of sphericity was performed to determine whether
adjustments were needed for the repeated measures. If the Mauchly’s test of
sphericity was significant (p < .05), the Greenhouse-Geisser correction was used to
adjust the test. When a significant difference showed up in the within-group,
between-group or interaction group, the one-way repeated measures ANOVA was
performed for each group. For further comparison of the within-group difference at
different time points, the Bonferroni post hoc test was performed as a protection
against Type | errors to adjust for the set of contrasts (TO versus T1, T1 versus T2,
TO versus T2) (Portney & Watkins, 2009, p 489). Because a Bonferroni test from
SPSS under ‘post hoc comparisons’ was required, each pair of means was adjusted
so that the result was directly compared to 0.05. In addition, the unpaired t-test was
used to compare the difference between the two groups at the same time points in BP
outcome, self-efficacy and QoL. More important is that the mean difference of the
change in each time period (TO versus T1, T1 versus T2, TO versus T2) between the

study group and the control group was compared in the unpaired t-test.

In terms of BP control rate, the number of patients who had their BP controlled
to below 140 / 90 mmHg was calculated. Since reducing SBP by 5 mmHg and 10
mmHg and DBP by 2 mmHg and 5 mmHg are regarded as clinically meaningful
decreases that would contribute significantly to reducing the risk of CVDs (Carter et
al., 2009; Lewington, Clarke, Qizilbash, Peto, & Collins, 2002), the number of
patients who achieved this clinically significant reduction of their BP was calculated
as well. The Chi-square test was used to compare differences in the BP control rate
and the rate for this clinically significant reduction between the two groups at T1 and

T2.
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As for the outcome of self-care behaviour and frequency of utilisation of
healthcare services in terms of self-prescription, outpatient department visits,
emergency room visits, nights of hospitalisation, home visits, and telephone follow-
ups, the Mann-Whitney test was used to determine the difference between the two
groups at each time point. The Friedman test was used to examine the effects of
intervention over time in each group. When a significant difference was detected, the
Wilcox signed-ranks test was performed to test each set of contrasts (TO versus T1,
T1 versus T2, TO versus T2) and the post hoc test was performed with Type | error to

adjust at 0.0167 (0.05/3) for each pair (TO versus T1, T1 versus T2, TO versus T2).

The rate of self-care behaviour and utilisation of healthcare services in terms of
self-prescription, outpatient visits, emergency room visits, nights of hospitalisation,
and home visits, telephone follow-ups were calculated and the Chi-square test was

performed to determine the difference between the two groups.
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Table 3.6 Data collection and types of statistical tests

Measure

Socio-demographic
characteristics
Clinical
characteristics
Blood pressure
readings

Blood pressure
reduction

Rate of blood
pressure control and
the reduction
achieved a clinical
meaning

Self-care behaviour

Self-care behaviour
rate
Self-efficacy

Quality of life

Utilisation of
healthcare services

Patient satisfaction

Time point

TO

TO

TOTL1T2

T1T2

T1T2

TOT1T2

TOT1T2

TOT1T2

TOTLT2

TOT1T2

TOT1

ANOVA: Analysis of variance

Categorical variable
Continuous variable
Categorical variable
Continuous variable
Continuous variable

Continuous variable

Categorical variable

Continuous variable

Categorical variable

Continuous variable

Continuous variable

Continuous variable

Categorical variable
Continuous variable
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Statistical Test

Chi-square test

Unpaired t-test

Chi-square test

Unpaired t-test

Two-way repeated measures
ANOVA

One-way repeated measures
ANOVA

Bonferroni post hoc test
Unpaired t-test

Unpaired t-test

Chi-square test

Friedman test

Wilcoxon signed-ranks test
Mann-Whitney U test
Chi-square test

Two-way repeated measures
ANOVA

One-way repeated measures
ANOVA

Bonferroni post hoc test
Unpaired t-test

Two-way repeated measures
ANOVA

One-way repeated measures
ANOVA

Bonferroni post hoc test
Unpaired t-test

Friedman test

Wilcoxon signed-ranks test
Mann-Whitney U test
Chi-square test
Mann-Whitney U test
Wilcoxon signed-ranks test



3.13 Summary

This chapter focused on how the NHM model was established and how an RCT
was designed to test the model’s effectiveness. The details of the intervention,
including the components of the intervention as well as performers, duration,
frequency, examination methods and tools in the intervention, were presented. The
next chapter presents the results of the study that was conducted according to the

methodology presented in this chapter.
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CHAPTER 4

RESULTS

4.1 Introduction

This chapter reports the results of this single-blinded RCT of the NHM
programme. A description of the recruitment of participants, follow-up, and the
attrition rate is provided. Then the participant characteristics and baseline data of
outcomes are described. This chapter focuses on presenting the effects of the model
on patient outcomes, which were BP outcome, self-care behaviours, self-efficacy,
QolL, utilisation of healthcare services and patient satisfaction. Both the immediate

and the sustained effects were considered.

4.2 Participants recruitment

A total of 562 residents within the CHC service network attended the screening
for eligibility in August 2012 and May 2013. A total of 428 potential participants
could not be recruited into the current study for the following reasons: 262 did not
meet the inclusion criteria, 98 met one or more of the exclusion criteria, and 68
refused to participate. Ultimately, 134 eligible patients agreed to join the study and
signed a consent form. Sixty-seven participants were randomly assigned to the

control group and 67 participants to the study group. (Figure 4.1)

A total of 120 (89.6%) participants (n swdy = 61, N control = 59) Were assessed at
T1 (immediately after the 12-week intervention). A total of 119 (88.8%) (n sway = 61,
N conrol = 58) participants completed data collection at T2 (4 weeks after the

intervention completed). A total of 15 (11.2%) participants (N sway = 6, N control = 9)
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dropped out of the study. The reasons for dropping out were as follows. Two of the
participants (n sway = 1, N controt = 1) Moved out of the research community and could
not return to the CHC for data collection. Two (N sway = 1, N contral = 1) could not be
contacted. One was hospitalised (n sway = 1) due to acute hepatitis. Two (N control = 2)
died due to a cardiovascular incident. Three (n sway = 3) refused the home visit, and
five (n sway = 5) refused to participate in the data collection at T1 (Figure 4.1). By
using ITT analysis, all participants who dropped out during the study were included

in the data analysis.
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Figure 4.1 CONSORT 2010 Flow Diagram

[ Enrolment

] Assessed for eligibility (n=562)

Excluded (n=428)
+ Not meeting inclusion criteria (n=262)

A 4

+Declined to participate (n=68)
+Other reasons (n=98)

Randomised (n=134)

Allocated to the study group (n=67)
» Received allocated intervention (n=67)
» Did not receive allocated intervention

(n=0)

v [ Allocation

] v
J

Allocated to the control group (n=67)
» Received allocated intervention (n=67)
> Did not receive allocated intervention (n=0)

v ( FO"OW-Up 1 v
| J
Lost to follow-up at week 12 (n=1) Lost to follow-up at week 12 (n=7)
» Moved out of the research community » Moved out of the research community(n=1)
(n=1) » Refused data collection (n=5)

Discontinued intervention (n=5) » Could not be contacted (n=1)
» Could not be contacted (n=1) Discontinued intervention (n=1)
» Refused the visit (n=3) » Died (n=1)
» Hospitalised (n=1) Lost to follow-up at week 16 (n=1)
Lost to follow-up at week 16 (n=0) » Died (n=1)

v [ Analysis J v
Analysed (n=67) Analysed (n=67)

See CONSORT TRANSPARENT REPORTING OF TRIALS website

http://www.consort-statement.org/
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4.3 Participants’ characteristics

Table 4.1 shows details of the socio-demographic and clinical characteristics of
the participants. The mean age of the participants was 69 years (SD = 9.77). The
distribution of males and females was balanced (male 49.3% versus female 50.7%).
The majority of participants (73.1%) had received a secondary education or above
while 5.2% had no formal education. More than four-fifths of participants (82.1%)
were married, and 91.0% lived with their families or others. Eighty-seven percent
were unemployed or retired. Nearly 95% of the participants reported that their

income was equal to or greater than their expenditure.

In respect to clinical characteristics, the mean number of years of diagnosis with
hypertension was 11 years (SD = 8.9). More than three-quarters of the participants
(76.1%) had one or more comorbidities, including diabetes (23.9%), post-stroke
(9.0%), and heart disease (25.4%). Ninety-one percent of the participants were
currently being treated with anti-hypertensive drugs. More than half of participants
(56%) had been prescribed one anti-hypertensive drug, 28.4% were taking two anti-
hypertensive drugs, and 6.7% were on three or more. The most commonly used anti-
hypertensive drug was a calcium channel blocker (68.0%), followed by an
angiotensin receptor blocker (35.3%) and a beta-adrenergic-blocker (23.5%). In
addition, 11.8% of participants were being treated with compound anti-hypertensive
drugs. The mean BMI and WC of the participants were 24 kg / m?(SD = 3.30) and

87 cm (SD = 9.50), respectively.

A comparison of the characteristics of the study group participants and the
control group participants was conducted to evaluate the results of randomization.
Because of a normal distribution, the unpaired t-test was used to compare the

differences between the two groups in participants’ age, number of years diagnosed
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with hypertension, as well as BMI and WC. The results showed that the two groups
were comparable, and no statistically significant difference was found between the
two groups in those characteristics. The Chi-square test also revealed that the two
groups were similarly distributed for gender, education level, living status, marital
status, employment, income, comorbidity, and use of anti-hypertensive drugs. In
general, the two groups had equivalent socio-demographic and clinical

characteristics (Table 4.1).

As for the 15 participants who dropped out of the study, their characteristics can
be seen in Table 4.2. The socio-demographic and clinical characteristics of
participants who dropped out did not differ from the participants who completed the

study.
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Table 4.1 Socio-demographic and clinical characteristics of participants in the control group and the study group

Characteristic (nT:O%I 2) Corz‘;rgl g;)OUp StL(JS);%I;))up t- test/ (2 test p-value
Socio-demographic characteristics
Age (years), mean (SD) 69 (9.77) 69 (10.15) 69 (9.46) -0.15 .881°
Sex, n (%)
Male 66 (49.3) 32 (47.8) 34 (50.7) 0.12 730°
Female 68 (50.7) 35 (52.2) 33 (49.3)
Educational level, n (%)
No formal education 7(5.2) 5(7.5) 2 (3.0) 716°
Primary education 29 (21.6) 15 (22.4) 14 (20.9)
Secondary education 55 (41.0) 27 (40.3) 28 (41.8)
Tertiary education 43 (32.1) 20 (29.9) 23 (34.3)
Living status, n (%0)
Living alone 12 (9.0) 6 (9.0) 6 (9.0 0.00 1.000°
Living with others 122 (91.0) 61 (91.0) 61 (91.0)
Marital status, n (%0)
Married 110 (82.1) 56 (83.6) 54 (80.6) 0.20 .652°
Single/ Divorced / Widowed 24 (17.9) 11 (16.4) 13 (19.4)
Employment, n (%)
Employed 17 (12.7) 9(13.4) 8 (11.9) 0.07 795°
Unemployed / Retirement 117 (87.3) 58 (86.6) 59 (88.1)
Income, n (%)
More than expenses 37 (27.6) 19 (28.4) 18 (26.9) 526 °
Equal to expense 90 (67.2) 43 (64.2) 47 (70.1)
Less than expenses 7(5.2) 5 (7.5) 2 (3.0)
Clinical characteristics
Number of years with hypertension (years), mean (SD) 11 (8.90) 11(8.22) 12 (9.52) -1.11 .270°

Comorbidity, n (%) *
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Yes 102 (76.1)
Diabetes (yes) 32 (23.9)
Post-stroke (yes) 12 (9.0)
Heart disease (yes) 34 (25.4)

Use of anti-hypertensive drug, n (%)
Number of anti-hypertensive drugs

0 12 (9.0)
1 75 (56.0)
2 38 (28.4)
>3 9(6.7)
Class of anti-hypertensive drug *
Use of calcium channel blocker (yes) 83 (68.0)
Use of angiotensin receptor blocker (yes) 42 (35.3)
Use of angiotensin converting enzyme inhibitor (yes) 7 (5.7)
Use of Beta-adrenergic-blocker (yes) 28 (23.5)
Use of thiazide-type diuretic (yes) 2(1.6)
Use of compound anti-hypertensive drugs (yes) 14 (11.8)
Body mass index (kg / m?), mean (SD) 24 (3.30)
Waist circumference (cm), mean (SD) 87 (9.50)

49 (73.1)
13 (19.4)
6 (9.0)

15 (22.4)

10 (14.9)
35 (52.2)
18 (26.9)
4 (6.0)

37 (64.9)
23 (40.4)
3(5.3)

10 (17.5)
0(0.0)
7(12.3)
25 (3.39)
87 (10.01)

53 (79.1)
19 (28.4)
6 (9.0)

19 (28.4)

2 (3.0)
40 (59.7)
20 (29.9)
5 (7.5)

46 (70.8)
19 (29.2)
4(6.2)
18 (27.7)
2 (3.1)

7 (10.8)
24 (3.23)
86 (9.00)

0.66
1.48
0.00
0.63

0.48
1.64

1.77

0.07

0.30
0.51

418"
224"
1.000°
427"

489°
197°
833°¢
.184°
496°
794°
7682
610°

a. Unpaired t-test, b. Pearson Chi-square, c. Fisher’s Exact Test, # Participants can choose more than one option in these parameters
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Table 4.2 Comparison of socio-demographic and clinical characteristics between completed and uncompleted participants

Characteristic (nT:Otfg 2) C((r)]n;pllige)d Unco(mnp:Ielteszgi t-test /y test p-value
Socio-demographic characteristics
Age (years), mean (SD) 69 (9.77) 69 (9.78) 69 (10.09) 0.23 .818°
Sex, n (%)
Male 66 (49.3) 61 (51.3) 5(33.3) 1.71 191°
Female 68 (50.7) 58 (48.7) 10 (66.7)
Educational level, n (%)
No formal education 7(5.2) 5(4.2) 2(13.3)
Primary education 29 (21.6) 26 (21.8) 3(20.0)
Secondary education 55 (41.0) 51 (42.9) 4 (26.7)
Tertiary education 43 (32.1) 37 (31.1) 6 (40.0)
Living status, n (%0)
Living alone 12 (9.0) 12 (10.1) 0(0.0) 360 ¢
Living with others 122 (91.0) 107 (89.9) 15 (100.0)
Marital status, n (%0)
Married 110 (82.1) 96 (80.7) 14 (93.3) 0.72 397 ¢
Single/ Divorced / Widowed 24 (17.9) 23 (19.3) 1(6.7)
Employment, n (%)
Employed 17 (12.7) 16 (13.2) 1(7.7) 0.017 896 ¢
Unemployed / Retired 117 (87.3) 105 (86.8) 12 (92.3)
Income, n (%)
More than expenses 37 (27.6) 32 (26.9) 5(33.3)
Equal to expense 90 (67.2) 80 (67.2) 10 (66.7)
Less than expenses 7(5.2) 7 (5.8) 0 (0.0
Clinical characteristics
Mean duration of hypertension (years), mean (SD) 11 (8.90) 12 (9.1) 8 (6.0) 1.50 135°

Comorbidity, n (%) *
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Yes 102 (76.1)
Diabetes (yes) 32 (23.9)
Post-stroke (yes) 12 (9.0)
Heart disease (yes) 34 (25.4)

Use of anti-hypertensive drugs, n (%)
Number of anti-hypertensive drugs

0 12 (9.0)
1 75 (56.0)
2 38 (28.4)
>3 9(6.7)
Class of anti-hypertensive drug *
Use of calcium channel blocker (yes) 83 (68.0)
Use of angiotensin receptor blocker (yes) 42 (35.3)
Use of angiotensin converting enzyme inhibitor (yes) 7(5.7)
Use of Beta-adrenergic-blocker (yes) 28 (23.5)
Use of thiazide-type diuretic (yes) 2 (1.6)
Use of compound anti-hypertensive drugs (yes) 14 (11.8)
Body mass index (kg / m?), mean (SD) 24 (3.30)
Waist circumference (cm), mean (SD) 87 (9.50)

92 (77.3)
25 (21.0)
10 (8.4)
32 (26.9)

10 (8.3)
65 (54.6)
35 (29.4)
9(7.6)

72 (66.1)
39 (35.8)
7 (6.4)

26 (23.9)
2(1.8)

13 (11.9)
24 (3.14)
87 (9.34)

10 (66.7)
7 (46.7)
2 (13.3)
2 (13.3)

2 (13.3)
10 (66.7)
3(20.0)
0(0.0)

11 (84.6)
3(23.1)
0(0.0)
2 (15.4)
0(0.0)
1(7.7)
25 (4.47)
86 (10.98)

0.35
3.52
0.02
0.68

1.09
0.36

0.11

0.00

-0.11
0.15

5551
.061°
880 ¢
411°

521°

298"
547¢
1.000 ¢
736 ¢
1.000 ¢
1.000 ¢
911°
8842

a. Unpaired t-test, b. Pearson Chi-square, c. Fisher’s Exact Test, d. Continuity Corrected, # Participants can choose more than one option in these parameters
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Table 4.3 Comparison of outcome measures at baseline between the control group and the study group

Outcome measure Total Control group Study group t-test p-value
(n=134) (n=67) (n=67) Iy 2test
Blood pressure reading (mmHg), mean (SD)
Systolic blood pressure 151.78 (15.79) 149.65 (14.59) 153.90 (16.74) -1.57 1198
Diastolic blood pressure 83.08 (11.43) 83.53 (11.45) 82.63 (11.47) 0.45 .652°
Self-care behaviour, median [IQR]
Anti-hypertensive drugs 3[1-3] 3[2-3] 3[1-3] -1.92 .055°¢
HBPM daily 1[1-1] 1[1-2] 1[1-1] -0.46 649°
Smoking cessation 1[1-1] 1[1-1] 1[1-1] -1.21 228°¢
Alcohol restriction 1[1-1] 1[1-1] 1[1-1] -1.57 A17°¢
Salt restriction 1[1-1] 1[1-1] 1[1-1] -0.83 A407°¢
Physical activity 2[1-2] 2[1-2] 2[1-2] -0.66 507°¢
Self-efficacy, mean (SD) 6.33 (1.89) 6.71 (1.58) 5.95 (2.05) 2.46 .015°
Quality of life, mean (SD)
Physical Functioning 84.70 (13.88) 84.25 (14.04) 85.15 (13.82) -0.37 .710°
Role-Physical 66.60 (37.41) 70.90 (34.43) 62.31 (39.97) 1.33 .185°%
Bodily Pain 67.20 (23.69) 67.51 (23.35) 66.90 (24.20) 0.15 .882¢
General Health 49.67 (15.73) 50.91 (15.19) 48.42 (16.28) 0.92 361°
Vitality 69.66 (17.57) 71.64 (17.37) 67.69 (17.67) 1.31 194
Social Functioning 82.84 (21.00) 84.89 (19.77) 80.78 (22.12) 1.13 259°
Role-Emotional 74.63 (37.73) 77.11 (36.33) 72.14 (39.18) 0.76 4470
Mental Health 77.31 (14.97) 78.69 (13.67) 75.94 (16.16) 1.06 290°
Utilisation of healthcare service
Self-prescription, n (%) 30 (22.4) 12 (17.9) 18 (26.9) 1.55 214°
Frequency of self-prescription, median [IQR] 0[0-0] 0[0-0] 0[0-1] -1.32 .187°¢
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Visited outpatient department, n (%)

Frequency of visiting outpatient department, median [IQR]

Visited emergency room, n (%)

Frequency of visiting emergency room, median [IQR]

Hospitalised, n (%)

Nights of hospitalised, median [IQR]

Received home visit, n (%)

Frequency of receiving home visits, median [IQR]

Received telephone follow-up, n (%)

Frequency of receiving telephone follow-ups, median [IQR]
Patient satisfaction, median [IQR]

100 (74.6)
3[1-3]
6 (4.5)
0 [0-0]
6 (4.5)
0 [0-0]
1(0.7)
0 [0-0]
9 (6.7)
0 [0-0]
0 [0-8]

49 (73.1)
3[0-3]
2 (3.0)
0 [0-0]
1(1.5)
0 [0-0]
1(1.5)
0 [0-0]
6 (9.0)
0 [0-0]
0 [0-8]

51 (76.1)
3[1-3]
4 (6.0)
0 [0-0]
5 (7.5)
0 [0-0]
0(0.0)
0 [0-0]
3(4.5)
0 [0-0]
3 [0-15]

0.16
-0.62

-0.83

-1.75

-1.00

-1.02
-1.35

691°
539°¢
680 ¢
A405°¢
.208°
.081°
1.000°
317°¢
490 ¢
310°
176°

a. Unpaired t-test, b.x‘test, ¢. Mann-Whitney U test, d. Fisher’s Exact Test
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4.4 Outcome measures

4.4.1 Baseline of patient outcomes
Table 4.3 shows a baseline of patient outcomes as well as the results of the
comparisons of the two groups. The outcomes were BP reading, self-care behaviour,

self-efficacy, QoL, patient satisfaction and utilisation of healthcare services.

The mean SBP of all participants at baseline was 151.78 mmHg (SD = 15.79),
and DBP was 83.08 (SD = 11.43) mmHg. The study group had a little higher SBP
reading (153.90 mmHg) than the control group (149.65 mmHg) but the difference
was not statistically significant. The DBP in the control group (83.53 mmHg) was

similar to the study group (82.63 mmHg).

As for self-care behaviour, there was no significant difference between the two
groups in the median score of anti-hypertensive drugs, daily HBPM, smoking

cessation, alcohol restriction, salt restriction, or physical activity.

The mean score of self-efficacy in all participants was 6.33 (SD = 1.89). The

control group (6.71) was higher than the study group (5.95) (p =.015).

As far as QoL was concerned, among the eight domains of SF-36, the lowest
score was 49.67 (SD = 15.73) in GH. The highest score was 84.70 (SD = 13.88) in
PF, followed by 82.84 (SD = 21.00) in SF. The mean score of RE and MH was 74.63
(SD = 37.73) and 77.31 (SD = 14.97), and the mean score of RP, Bodily Pain and
VT ranged from 66.60 to 69.66. Participants in the control group had a better QoL
score in most domains, but there was no significant difference between the two

groups.
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Regarding utilisation of healthcare services, a total of 22.4% of participants (n
control = 12, N gy = 18) had exercised self-prescription in the previous 12 weeks

while 74.6% of participants (N control = 49, N sy = 51) used anti-hypertensive drugs
prescribed by doctors in the outpatient department of the CHC or hospitals. The
median of the frequency of self-prescription and visiting the outpatient department in
all participants was 0 and 3, respectively. Only 4.5% of participants (N control = 2, N
sdy = 4) Visited the emergency room and 4.5% of participants (n control = 1, N study = 5)
were hospitalised due to hypertension in the previous 12 weeks. One participant (n
control = 1) reported receiving hypertensive care at home, and nine participants (N control
= 6, N sway = 3) received phone follow-ups related to hypertension care from CHC
healthcare providers. In general, the utilisation of healthcare services in the two

groups was comparable at baseline.

Patient satisfaction ranged from 0 to 8. The median of the satisfaction score was
0 in the control group and 3 in the study group. There was no significant difference

between the two groups.

In summary, outcome indicators at baseline in the study and control groups
revealed that there were no significant differences in terms of BP readings, self-care
behaviour, QoL, patient satisfaction, and utilisation of healthcare services.
Nevertheless, there was a significant difference in terms of self-efficacy; therefore,
the baseline self-efficacy was controlled as covariates in data analysis for the

comparison of the effects of the intervention between the two groups.
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4.4.2 Effects of intervention on patient outcomes

4.4.2.1 Effects of intervention on blood pressure outcome
The current study examined the effects of the intervention on BP outcomes,

specifically, BP readings, BP reduction, and BP control rate.

4.4.2.1.1 Effects of intervention on blood pressure readings

The data of the participants’ BP readings were normally distributed. A General
Linear Model with repeated measures was used to detect within-group (time),
between-group (control versus study), and interaction (time > group) effects of the
intervention on BP readings. Table 4.4 displays the results of the comparisons of the
two groups as well as the mean of SBP and DBP at baseline (T0), immediately after
intervention (T1), and four weeks after the intervention was completed (T2). A
significant interaction (time x<group) effect was present in SBP (F = 4.34, p = .015),
which means that the trend in mean SBP over time was different between the two
groups. No significant between-group effect was found for SBP, but within-group
effect showed a significant difference (F = 32.58, p = .000). By conducting a one-
way repeated measures ANOVA, a significant time effect was revealed in both the
control group (F = 9. 29, p = .000) and the study group (F = 26.36, p = .000). The
SBP was reduced significantly across time both in the control group (TO 149.65
mmHg, T1 144.55 mmHg, T2 140.43 mmHg) and in the study group (TO 153.90
mmHg, T1 139.53 mmHg, T2 139.18 mmHg). By using the Bonferroni test to adjust
for multiple comparisons of SBP at different time points, a statistically significant
decrease in SBP was also found in the study group from TO to T1 (p = .000), as well
as TO to T2 (p = .000). Meanwhile, a statistically significant decrease in SBP was

found in the control group from TO to T1 (p = .023), as well as TO to T2 (p =.001).
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The DBP showed significant interaction (time > group) effect (F = 4.87, p
= .009), which means the trend in mean DBP over time was different between the
two groups. The DBP did not show a significant between-group effect, but did show
a significant within-group effect (F = 39.21, p = .000). By conducting a one-way
repeated measures ANOVA, a significant time effect was revealed both in the
control group (F = 13.00, p = .000) and in the study group (F = 29.50, p =.000). The
DBP was significantly reduced over time in the control group (TO 83.53 mmHg
versus T1 80.84 mmHg versus T2 78.40 mmHg) and in the study group (TO 82.63
mmHg versus T1 75.28 mmHg versus T2 75.20 mmHg). By using Bonferroni
corrections to adjust P values for multiple comparisons at different time points, a
statistically significant decrease was found in the study group, from TO to T1 (p
= .000), as well as from TO to T2 (p = .000). The control group also had a
statistically significant decrease, from TO to T1 (p = .019), as well as from TO to T2

(p = .000).
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Table 4.4 Comparison of mean blood pressure readings between the control group and study group at three time points

Outcome Time Within group Between group Time xGroup To:Ty TiiT, To:Ty
measure (Time) (Group)
TO T1 T2 F p-value F  p-value F  p-value p-value prvalue prvalue
Systolic blood pressure (mmHg), mean (SD) 32.58 .000%  0.07 .790° 4.34 .015°
Control group ~ 149.65 (14.59) 144.55 (19.10) 140.43 (22.69) 9.29 .000° .023°¢ 164°¢ .001°¢
(n=67)
Study group 153.90 (16.74) 139.53 (16.05) 139.18 (17.66)  26.36 .000° .000¢  1.000° .000°¢
(n=67)
t, p-value  -1.57, .119¢  1.65, .102° 0.36, .723°

Diastolic blood pressure (mmHg), mean (SD) 39.21 0004 2.92 .090° 4.87 .009°?
Control group  83.53 (11.45)  80.84 (10.94)  78.40 (13.28) 13.00 .000° .019°¢ .019°¢ .000°¢
(n=67)
Study group 82.63 (11.47)  75.28(13.02)  75.20(11.68) 29.50 .000° .000°  1.000° .000°
(n=67)

t, p-value  0.45, .652° 2.68, .008° 1.48, .143°

a. Two-way repeated measures ANOVA, b. One-way repeated measures ANOVA, c. Adjustment for multiple comparisons: Bonferroni, d. Unpaired t-test, TO =
baseline, T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment
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4.4.2.1.2 Effects of intervention on blood pressure reductions

The primary outcome of the study was the difference in the reduction of SBP
between the two groups from TO to T1. Because the data fell within a normal
distribution, the unpaired t-test was used to test this difference. As the results in
Table 4.5 show, the reduction of SBP from TO to T1 in the study group (-14.37
mmHg) was significantly greater than in the control group (-5.10 mmHg) (p = .003).
Such a significant difference was also found in DBP between the study group (-7.43
mmHg) and the control group (-2.69 mmHg) (p = .002). Overall, SBP for the study
group was reduced by 14.72 mmHg from TO to T2, which was greater than the 9.22
mmHg in the control group, but the difference was not statistically significant (p
= .113). In terms of DBP from TO to T2, compared to the decrease in the control
group (-5.14 mmHg), the study group saw a larger drop (-7.43 mmHg), but the

difference was not significant (p = .159).

The above results point to a significant difference in the effects of the NHM
model from the effects of usual care in SBP and DBP reduction at T1. The null
hypothesis can thus be rejected.

Table 4.5 Comparison over time of the mean reduction of blood pressure between the

control group and the study group

Outcome measures TOvs. T1 T1lvs. T2 TOvs. T2
Reduction of systolic blood pressure (mmHg), mean (SD)

Control group (n = 67) -5.10 (15.17) -4.13 (17.26) -9.22 (19.89)
Study group (n = 67) -14.37 (20.06) -0.35 (16.53) -14.72 (20.02)
t, p-value 3.02, .003 -1.29, .198 1.60, .113

Reduction of diastolic blood pressure (mmHg), mean (SD)

Control group (n = 67) -2.69 (7.79) -2.45 (7.12) -5.14 (9.65)

Study group (n = 67) -7.43 (9.08) -0.07 (9.15) -7.43 (9.07)
t, p-value 3.20, .002 -1.68, .096 142, .159

TO = bhaseline, T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment
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4.4.2.1.3 Effects of intervention on blood pressure control rate and the rate of blood

pressure reduction achieved clinical significance

The difference in the rates of the two groups was compared by using the Chi-
square test at T1 and T2. All of the participants had uncontrolled BP at recruitment.
The number of participants whose SBP was less than 140 mmHg and DBP was less
than 90 mmHg was calculated. As shown in Table 4.6, at T1 47.8% of the study
group had their BP controlled, which was greater than the control group (35.8%), but
the difference between the two groups was not significant (p = .161). At T2, the BP
control rates of the study group had increased to 50.7% while the control group’s had
risen to 47.8%. No statistically significant difference was observed between the two

groups either at T2 (p =.730).

Reduction of SBP by 5 mmHg and 10 mmHg or DBP by 2 mmHg and 5
mmHg is viewed as a clinically meaningful change in practice (Schroeder et al.,
2005; Verdecchia et al., 2010). The number of participants who achieved these
clinically significant reductions was calculated and compared between the two
groups at T1 and T2. A total of 65.7% of the study group (n = 44) and 47.8% of the
control group (n = 32) had their SBP reduced by at least 5 mmHg at T1.
Furthermore, 55.2% (n = 37) of the study group and 34.3% (n = 23) of the control
group had decreased their SBP by at least 10 mmHg. The Chi-square test showed
that the difference between the two groups in the number of patients with reduced
SBP > 5 mmHg (x* = 4.38, p = .036) and SBP > 10 mmHg (3° = 5.92, p = .015) at
T1 was statistically significant. However, the statistically significant difference
disappeared at T2, although the study group still had more participants than the

control group with reduced SBP > 5 mmHg (65.7% of the study group versus 56.7%
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of the control group) and > 10 mmHg (61.2% of the study group versus 47.8% of

the control group).

As for DBP, a total of 64.2% of the study group achieved at least a 2 mmHg
reduction at T1, which was significantly greater than the 44.8% of the control group
(p = .024). A total of 58.2% of the study group achieved at least a 5 mmHg
reduction in DBP at T1 which was significantly greater than the 28.4% of the
control group (p = .000). At T2, the study group still had more participants than the
control group who had reduced their DBP by at least 2 mmHg (64.2% of the study
group versus 56.7% of the control group) and 5 mmHg (53.7% of the study group
versus 47.8% of the control group), but the difference was not statistically

significant.

The above results indicate that there was no statistically significant difference
between the effects of the NHM model and usual care in the BP control rate. The

null hypothesis thus cannot be rejected.
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Table 4.6 Comparisons of the rate of blood pressure control and rate of blood pressure

reduction that achieved a clinical significance between the control group and study group

Outcome measures T1 T2
Blood pressure control rate, n (%0)
Control group (n = 67) 24 (35.8) 32 (47.8)
Study group (n = 67) 32 (47.8) 34 (50.7)
x’, p-value 1.96, .161 0.12, .730
Reduction of systolic blood pressure achieved 5 mmHg or above, n (%)
Control group (n = 67) 32 (47.8) 38 (56.7)
Study group (n = 67) 44 (65.7) 44 (65.7)
x*, p-value 4.38, .036 1.31, .287
Reduction of systolic blood pressure achieved 10 mmHg or above, n (%)
Control group (n = 67) 23 (34.3) 32 (47.8)
Study group (n = 67) 37 (55.2) 41 (61.2)
%, p-value 5.92, .015 2.44, 118
Reduction of diastolic blood pressure achieved 2 mmHg or above, n (%)
Control group (n = 67) 30 (44.8) 38 (56.7)
Study group (n = 67) 43 (64.2) 43 (64.2)
%, p-value 5.09, .024 0.78, .377
Reduction of diastolic blood pressure achieved 5 mmHg or above, n (%)
Control group (n = 67) 19 (28.4) 32 (47.8)
Study group (n = 67) 39 (58.2) 36 (53.7)
%, p-value 12.16, .000 0.48, .489

T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment

4.4.2.2 Effects of intervention on self-care behaviours

This study looked at the following indicators of self-care behaviours: adherence
to anti-hypertensive drug treatment and non-pharmacological suggestions (daily
HBPM, smoking cessation, alcohol restriction, salt restriction, and physical activity).
The median score of these indicators was compared between the two groups at TO,
T1 and T2 using the Mann-Whitney U test. The Friedman test was used to examine
the changes of the median score over time in indicators of adherence for each group.
The Wilcoxon signed-ranks test was used for comparisons at different time points

within group. The results of the tests are shown in Table 4.7.
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Table 4.7 Comparison of median score of self-care behaviour between the control group and study group at three time points

Outcome measures TO T1 T2 %2 p-value TO:T1, T1:T2, TO:T2
p-value©
Anti-hypertensive drug, median [IQR]
Control group (n = 57) 3[2-3] 3[2-3] 3[2-3] 0.64 .728°
Study group (n = 65) 3[1-3] 3[2-3] 3[3-3] 31.94 .0002 .001, .017, .000
Z, p-value -1.92, .055° -0.94, .347° 1.72, .086°
Home blood pressure monitoring, median [IQR]
Control group (n = 67) 1[1-2] 1[1-1] 1[1-1] 3.00 223°
Study group (n = 67) 1[1-1] 2 [2-2] 2 [1-2] 43.10 .0002 .000, .010, .001
Z, p-value -0.46, .649 ° -6.54, .000° -3.83, .000°
Smoking cessation, median [IQR]
Control group (n = 67) 1[1-1] 1[1-1] 1[1-1] 1.000 ¢
Study group (n = 67) 1[1-1] 1[1-1] 1[1-1] 0.67 7178
Z, p-value -1.21, .228° -1.45, .146° -1.21, .228°
Alcohol restriction, median [IQR]
Control group (n = 67) 1[1-1] 1[1-1] 1[1-1] 0.40 .819°
Study group (n = 67) 1[1-1] 1[1-1] 1[1-1] 4.33 1158
Z, p-value -1.57, .117° -1.53, .125° -0.71, 481°
Salt restriction, median [IQR]
Control group (n = 67) 1[1-1] 1[1-2] 2 [1-2] 15.73 .000? .024, 294, .001
Study group (n = 67) 1[1-1] 2 [1-2] 2 [1-2] 55.49 .0002 .000, .268, .000
Z, p-value -0.83, .407° -2.60, .009° -0.62, 536"
Physical activity, median [IQR]
Control group (n = 67) 2 [1-2] 2 [1-2] 2 [2-2] 12.68 .002° .045, 295, .031
Study group (n = 67) 2 [1-2] 2 [1-2] 2 [2-2] 30.43 .0002 .000, .470, .000
Z, p-value -0.66, .507 ° -2.09, .037° -0.44, .662°
Non-pharmacological behaviour, median [IQR]
Control group (n = 67) 5 [5-6] 6 [5-7] 6 [5-7] 16.76 .000° .008, .012, .000
Study group (n = 67) 5 [4-6] 7 [6-8] 7 [6-8] 64.19 .0002 .000, .036, .000
Z, p-value -0.90, .370° -4.86, .000° -2.28, .023°

a. Friedman Test, b. Mann-Whitney U test, c. Wilcoxon signed-ranks test, TO = baseline, T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment
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The number of participants with full adherence to anti-hypertensive drug, daily
HBPM, smoking cessation, alcohol restriction, salt restriction, and regular physical
activity was calculated in the adherence rate. Table 4.8 shows the adherence rate for
anti-hypertensive drug, daily HBPM, smoking cessation, alcohol restriction, salt
restriction, regular physical activity. Table 4.8 also shows the Chi-square test results

of the comparison of the two groups at TO, T1 and T2.
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Table 4.8 Comparison of adherence rate of self-care behaviours between the control group and study group at three time points

Outcome measures TO T1 T2

Anti-hypertensive drug, n (%)

Control group (n =57) 40 (70.2) 39 (68.4) 43 (75.4)

Study group (n = 65) 33 (50.8) 48 (73.8) 56 (86.2)
x2, p-value 4.76, .029 0.44, 509 2.28, 131

Home blood pressure monitoring, n (%)

Control group (n = 67) 18 (26.9) 12 (17.9) 13 (19.4)

Study group (n = 67) 13 (19.4) 51 (76.1) 40 (59.7)
x2, p-value 1.05, .306 45.57, .000 22.76, .000

Smoking cessation, n (%)

Control group (n = 67) 63 (94.0) 63 (94.0) 63 (94.0)

Study group (n = 67) 59 (88.1) 58 (86.6) 59 (88.1)
2, p-value ° 1.46, .226 2.13, .144 1.46, .226

Alcohol restriction, n (%)

Control group (n = 67) 64 (95.5) 64 (95.5) 64 (95.5)

Study group (n = 67) 59 (88.1) 60 (89.6) 63 (94.0)
¥2, p-value 2.48, .116 1.73, .189 1.15, .698

Salt restriction, n (%)

Control group (n = 67) 14 (20.9) 27 (40.3) 35 (52.2)

Study group (n = 67) 11 (16.4) 41 (61.2) 39 (58.2)
¥2, p-value 0.44, 506 5.85, .016 0.48, .487

Physical activity, n (%)

Control group (n = 67) 40 (59.7) 45 (67.2) 51 (76.1)

Study group (n = 67) 36 (53.7) 56 (83.6) 55 (82.1)
¥2, p-value 0.49, .486 4.87, .027 0.72, .395
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Adherent to one suggestion, n (%)
Control group (n = 67)
Study group (n = 67)
Adherent to two suggestions, n (%)
Control group (n = 67)
Study group (n = 67)
Adherent to three suggestions
Control group (n = 67)
Study group (n = 67)
Adherent to four suggestions
Control group (n = 67)
Study group (n = 67)
Adherent to five suggestions
Control group (n = 67)
Study group (n = 67)

x2, p-value °

19 (28.8)
24 (35.8)

19 (28.8)
24 (35.8)

27 (40.3)
27 (40.3)

17 (25.8)
8 (11.9)

2(3.0)
2(3.0)
5.82, .213

10 (14.9)
5 (7.5)

10 (14.9)
5 (7.5)

29 (43.3)
12 (17.9)

19 (28.4)
23 (34.3)

5 (7.5)
25 (37.3)
23.10, .000

13 (19.4)
3(4.5)

13 (19.4)
3(4.5)

22 (32.8)
15 (22.4)

25 (37.3)
28 (41.8)

7 (10.4)
18 (26.9)
15.58, .004

# Binomial distribution used, ® Continuity corrected, TO = baseline, T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment

124



4.4.2.2.1 Effects of intervention on patient adherence to anti-hypertensive drug

There was no significant difference between the two groups in the median score
of adherence to anti-hypertensive drugs at TO, T1, and T2. In the study group, a
significant increase in the adherence score was found for anti-hypertensive drugs (3>
= 31.94, p = .000). A further comparison showed a significant difference at TO
versus T1 (p = .001) and TO versus T2 (p = .000). No statistically significant

difference over time was found in the control group.

As for the anti-hypertensive drugs adherence rate, the study group (50.8%) at
TO was less adherent than the control group (70.2%) (p = .029). After the
intervention, a sustained increase appeared in the study group (T0 50.8%, T1 73.8%,
T2 86.2%). At T1 and T2, the adherence rate in the study group surpassed that of the
control group (T1 68.4%, T2 75.4%), but the difference between the two groups at

T1 and T2 was not statistically significant.

4.4.2.2.2 Effects of intervention on patient adherence to daily home blood pressure

monitoring

The median score of the study group was significantly higher than the control
group for daily HBPM at T1 (Z = -6.54, p = .000) and T2 (Z = -3.83, p =.000). The
study group showed a significant increase of the score (XZ = 43.10, p = .000). A
further comparison found a significant difference at TO versus T1 (p = .000), T1
versus T2 (p =.010) and TO versus T2 (p =.001). The difference in the control group

over time was not statistically significant.

The adherence rate of daily HBPM in the study group dramatically increased

from 19.4% at baseline (TO) to 76.1% after intervention (T1) and slightly decreased
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to 59.7% at four weeks after intervention (T2). In the control group, the adherence
rate to daily HBPM slightly decreased from 26.9% at TO to 17.9% at T1 and
increased to 19.4% at T2. The study group had a significantly higher adherence rate

than the control group at T1 (p = .000), as well as at T2 (p =.000).

4.4.2.2.3 Effects of intervention on patient adherence to smoking cessation and

alcohol restriction

The median score of patient adherence to smoking cessation and alcohol
restriction was comparable in the two groups at TO. The control group was
unchanged and the study group had no significant change in both indicators during
the study period. No statistically significant difference was found between the two

groups on these two indicators.

The adherence rate of smoking cessation and alcohol restriction in the control
group was stable at 94.0% and 95.5%, respectively. The study group registered a
slight change in adherence to smoking cessation (TO 88.1%, T1 86.6%, T2 88.1%)

and alcohol restriction (TO 88.1%, T1 89.6%, T2 94.0%) over time.
4.4.2.2.4 Effects of intervention on patient adherence to salt restriction

Based on the comparable baseline median score of adherence to salt restriction
in the two groups, the study group presented a higher median score than the control
group (Z=-2.60, p =.009) at T1 but not at T2 (Z=-0.62, p = .536). The study group
had a significant increase in the adherence score (y3° = 55.49, p = .000). A further
comparison showed a significant difference at TO versus T1 (p = .000) and TO versus

T2 (p = .000). Meanwhile, the control group also had a significant increase in the
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adherence score (y° = 15.73, p = .000). A further comparison showed a significant

difference at TO versus T2 (p = .001).

Patient adherence rate to salt restriction in the study group improved
remarkably from 16.4% at TO to 61.2% at T1, then decreased slightly to 58.2% at T2.
In the control group, an increase was also observed from 20.9% at TO to 40.3% at T1,
and to 52.2% at T2. The study group had a significantly higher adherence rate to salt

restriction than the control group at T1 (p = .016) but not at T2 (p = .487).
4.4.2.2.5 Effects of intervention on patient adherence to physical activity

In comparing the baseline median score of adherence to regular physical
activity in the two groups, the study group presented a higher median score than the
control group (Z = -2.60, p = .009) at T1 but not at T2 (Z = -0.62, p = .536). The
study group had a significant increase in the adherence score (x> = 30.43, p = .000).
A further comparison showed a significant difference at TO versus T1 (p = .000) and
TO versus T2 (p = .000). Meanwhile, the control group also had a significant increase
of the adherence score (y°= 12.68, p = .002) but a further comparison did not find a

significant difference in any time pair.

The adherence rate to physical activity for the study group sharply increased at
T1 (TO 53.7%, T1 83.6%) and was stable at 82.1% at T2. The control group had a
sustained increase of adherence rate of physical activity from 59.7% at TO to 67.2%
at T1, then to 76.1% at T2. The study group exhibited a significantly greater rate of

adherence than the control group at T1 (p = .027) but not at T2 (p = .395).
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4.4.2.2.6 Effects of intervention on patient adherence to all non-pharmacological

suggestions

The study group showed a significant increase in the adherence score of all non-
pharmacological suggestions (y° = 64.19, p = .000). A further comparison showed a
significant difference at TO versus T1 (p = .000) and TO versus T2 (p = .000).
Meanwhile, the control group also had a significant increase of adherence score (XZ =
16.76, p = .000) and a significant difference was found at TO versus T1 (p = .008)
and TO versus T2 (p = .000). However, the median score of adherence to non-
pharmacological suggestions in the study group was higher than the control group at

both T1 (Z = -4.86, p = .000) and T2 (Z= -2.28, p = .023).

For the adherence rate to non-pharmacological suggestions, at baseline (TO),
only 3% participants (n=4, 2 in the study group and 2 in the control group) adhered
to all five non-pharmacological suggestions. After the intervention, a little
improvement was found in the control group (T1 7.5%, T2 10.4%) while a
significant improvement occurred in the study group (T1 37.3%, T2 26.9%). A
significant difference was found between the two groups at T1 (x* = 23.10, p = .000),

as well as T2 (3° = 15.58, p = .004).

The results of the study indicated that there was a significant difference between
the effects of the NHM model and usual care on self-care behaviours in terms of
patient adherence to non-pharmacological suggestions, especially in HBPM. The

null hypothesis can thus be rejected.

4.4.2.3 Effects of intervention on self-efficacy
Table 4.9 presents the comparison of the mean score of self-efficacy within

each group and between the two groups at three time points. Because of a significant
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difference in the two groups at baseline (study group 5.94 versus control group 6.71,
t = 2.46, p = .015), the baseline score was therefore controlled as covariates in the
testing. A two-way repeated measures ANOVA did not detect an interaction effect
(time > group) on self-efficacy (F = 2.50, p = .116). No between-group effect (F =

1.19, p =.227) or time effect (F = 1.84, p =.178) was found.

As for the mean difference at different time points in the two groups, the
difference in change from TO to T1 and T1 to T2 in the two groups was not
significant. However, the results showed that from TO to T2 there was a decrease of
0.24 in the control group and an increase of 0.59 in the study group. A significant

difference was found between the two groups (t = -2.89, p =.005).

The results of the study indicated that there was not a statistically significant
difference between the effects of the NHM model and usual care in self-efficacy.

The null hypothesis, therefore, cannot be rejected.
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Table 4.9 Comparison of the mean score of self-efficacy changes between the control group and study group at three time points

Outcome measure Time Within group Between group Time xGroup
(Group)
TO T1 T2 F p-value F p-value
Self-efficacy, mean (SD) 1.84 2778 2.50 1162
Control group 6.71 (1.58) 6.67 (1.56) 6.48 (1.45)
(n=67)
Study group 5.94 (2.05) 6.33 (1.70) 6.53 (1.62)
(n=67)
t, p-value 2.46, .015° 1.21, .229° -0.21, .834°

a. Repeated measures ANCOVA adjusted by TO = 6.33, b. Unpaired t-test, TO = baseline, T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment

Table 4.10 Comparison of mean difference of self-efficacy between the control group and study group over time

TOvs. T2

Outcome measures TOvs. T1
Self-efficacy, mean (SD)
Control group (n = 67) -0.05 (1.45) -0.19 (1.22)
Study group (n = 67) 0.39 (1.73) 0.21 (1.18)
t, p-value -1.58, .117° -1.91, .058°

-0.24 (1.25)
0.59 (1.99)
-2.89, .005°

a. Unpaired t-test, TO = baseline, T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment
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4.4.2.4 Effects of intervention on quality of life

Table 4.11 displays the comparison of mean scores in eight domains of QoL
measured by SF-36 at three time points within the group and between the two groups.
No interaction effect (time > group) was observed in any of the eight domains of
QoL when using two-way repeated measures ANOVA. A between-group effect in
each domain was not evident. A within-group effect was found in RP, Bodily Pain,
GH, SF, RE, MH. A one-way repeated measures ANOVA detected a time effect in
six domains for the study group and in three domains for the control group. The
study group showed a significant improvement over time in these domains: RP (TO
62.31 versus T1 74.25 versus T2 83.58, F = 12.47, p = .000), Bodily Pain (T0 66.90
versus T1 73.52 versus T2 75.64, F = 4.99, p =.008), GH (T0 48.42 versus T1 51.16
versus T2 54.13, F = 4.70, p = .014), SF (T0 80.78 versus T1 85.63 versus T2 89.37,
F =6.89, p =.001), RE (TO 72.14 versus T1 78.11 versus T2 86.07, F = 4.25, p
=.016), and MH (TO 75.94 versus T1 79.88 versus T2 81.43, F = 4.87, p = .009).
Using Bonferroni corrections to adjust P values for multiple comparisons within the
study group, a statistically significant difference was found in the RP domain from
TOto T1 (p = .026), as well as TO to T2 (p = .000). Furthermore, the six domains of
RP, Bodily Pain, GH, SF, RE and MH all showed a statistically significant

improvement from TO to T2 but not for TO to T1.

In the control group, a significant improvement over time showed up in the
domains RP (TO 70.90 versus T1 72.76 versus T2 82.46, F = 5.40, p = .006), RE (TO
77.11 versus T1 85.57 versus T2 87.56, F = 5.70, p = .014), and MH (TO 78.69
versus T1 80.42 versus T2 82.03, F = 3.59, p = .035). When Bonferroni corrections
were used to adjust p-values for multiple comparisons within the control group, only

the domains RP and RE showed statistically significant increases from TO to T2.
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Table 4.12 shows the comparison of the changes of each time pair between the
two groups. No statistically significant difference was found except for VT at T2

versus T1 (study group 3.13 versus control group -2.01, t =-2.19, p =.030).

The results of the study indicate that there was no significant difference
between the effects of the NHM model and usual care on QoL. The null hypothesis,

therefore, cannot be rejected.
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Table 4.11 Comparison of mean score of quality of life between the control group and study group at three time points

Outcome Time Within group  Between group Time xGroup TO:T1 T1: T2 TO:T2
measure (Time) (Group)
TO Tl T2 F  p-value F p-value F p-value p-value  p-value p-value
Physical Functioning, mean (SD) 0.86 410% 0.06 .809° 0.45 639°
C(n=67) 84.25 (14.04) 84.93 (14.73) 86.27 (14.81)
S (n=67) 85.15 (13.82) 86.27 (13.80) 85.75 (13.49)
t, p-value -0.37, .710° -0.55, 587° 0.21, .831°
Role-Physical, mean (SD) 19.52 .000* 0.15 .698° 1.76 1778
C(n=67) 70.90 (34.43) 72.76 (35.55) 82.46 (31.98) 5.40 .006° 1.000°¢ .055°¢ .018°¢
S (n=67) 62.31 (39.97) 74.25 (36.66) 83.58 (29.05) 12.47 .000° .026°¢ .055°¢ .000°¢
t, p-value 1.33, .185° -0.24, .811° -0.21, .832°
Bodily Pain, mean (SD) 5.41 .006% 045 505° .88 A417°
C(n=67) 67.51 (23.35) 70.07 (24.21) 70.88 (24.85) 0.78 449°
S(n=67) 66.90 (24.20)  73.52(23.13)  75.64 (22.19) 499  .008° .057°  1.000° .016°
t, p-value 0.15, .882° -0.84, .401° -1.17, .244°
General Health, mean (SD) 4,52 .013% 0.01 .942° 1.34 .265°%
C(n=67) 50.91 (15.19) 50.99 (16.97) 52.33(15.82) 0.44 .644°
S(n=67) 48.42 (16.28)  51.16 (16.89)  54.13 (18.68) 470  .014° 382°¢ 197°¢ .032°
t, p-value 0.92, .361° -0.06, .951° -0.60, .547°
Vitality, mean (SD) 0.77 466°% 172 .194° 2.08 .130°
C (n=67) 71.64 (17.37)  73.28(15.73)  71.27 (15.06)
S (n=67) 67.69 (17.67) 67.76 (18.28) 70.90 (14.17)
t, p-value 1.31, .194° 1.87, .063° 0.15, .883°
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Social Functioning, mean (SD)

C (n=67) 84.89 (19.77)
S(n=67) 80.78 (22.12)
t, p-value 1.13, .259°

Role-Emotional, mean (SD)

C (n=67) 77.11 (36.33)
S (n=67) 72.14 (39.18)
t, p-value 0.76, .447°

Mental Health, mean (SD)

C(n=67) 78.69 (13.67)

S(n=67) 75.94 (16.16)
t, p-value 1.06, .290¢

87.69 (20.24)
85.63 (22.22)
0.56, .577¢

85.57 (30.28)
78.11 (35.08)
1.32, .190°

80.42 (13.03)
79.88 (15.22)
0.22, .827°¢

88.43 (22.54)
89.37 (16.02)
-0.28, .783¢

87.56 (28.92)
86.07 (28.52)
0.30, .764°

82.03 (11.66)
81.43 (11.97)
0.29, .770¢

7.79
1.55
6.89

9.30
5.70
4.25

7.59
3.59
4.87

0012
216"
.001°

.000?
.014°
.016°

0012
.035°
.009°

0.29

0.92

0.37

593

341°

547°

1.27

A7

72

.285°

.623°

473°

A172°¢

147°¢
740°¢

483°
105°

323°

1.000°
287°¢

413°
990°

.000°

.014°
.010°

.065°
.024°¢

a. Two-way repeated measures ANOVA, b. One-way repeated measures ANOVA, c. Adjustment for multiple comparisons: Bonferroni, d. Unpaired t-test, C =

Control group, S = Study group, TO = baseline, T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment
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Table 4.12 Comparison of mean difference of quality of life between the control group and study group over time

Outcome measures T1lvs. TO T2vs. T1 T2vs. TO
Physical Functioning, mean (SD)

Control group (n = 67) 0.67 (8.91) 1.34 (11.73) 2.01 (11.97)
Study group (n = 67) 1.12 (14.71) -0.52 (7.89) 0.60 (14.18)
t, p-value -.21, .832 1.08, .282 .63, .53

Role-Physical, mean (SD)

Control group (n = 67) 1.86 (26.22) 9.70 (32.84) 11.57 (33.23)

Study group (n = 67) 11.94 (40.44) 9.33(28.15) 21.27 (35.15)
t, p-value -1.71, .090 0.07, .944 -1.64, .103

Bodily Pain, mean (SD)

Control group (n = 67) 2.57 (20.13) 0.81 (22.34) 3.37 (26.34)

Study group (n = 67) 6.63 (22.57) 2.12 (23.48) 8.74 (24.83)
t, p-value -1.10, .274 -0.33, .741 -1.22, .227

General Health, mean (SD)

Control group (n = 67) 0.07 (13.99) 1.34 (14.48) 1.42 (13.21)

Study group (n = 67) 2.75 (14.55) 2.97 (12.99) 5.72 (17.84)
t, p-value -1.08, .281 -0.68, .495 -1.59, .115

Vitality, mean (SD)

Control group (n = 67) 1.64 (12.59) -2.01 (10.30) -0.37 (11.19)

Study group (n = 67) 0.07 (16.34) 3.13 (16.23) 3.21 (16.98)
t, p-value 0.62, .535 -2.19, .030 -1.44, 152

Social Functioning, mean (SD)

Control group (n = 67) 2.80 (16.89) 0.74 (16.41) 3.54 (18.95)

Study group (n = 67) 4.85 (20.52) 3.73 (18.72) 8.58 (17.57)
t, p-value -0.64, .526 -0.98, .328 -1.60, .113
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Role-Emotional, mean (SD)
Control group (n = 67)
Study group (n = 67)

t, p-value
Mental Health, mean (SD)
Control group (n = 67)
Study group (n = 67)

t, p-value

8.46 (34.50)
5.97 (41.81)
0.38, .708

1.73 (10.00)
3.94 (14.97)
-1.00, .317

1.99 (20.00)
7.96 (38.53)
-1.13, .263

1.61 (8.78)
1.55 (12.95)
0.03, .975

10.45 (29.13)
13.93 (37.22)
-0.60, 547

3.34 (11.64)
5.49 (16.44)
-0.87, .384

a. Unpaired t-test, TO = baseline, T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment
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4.4.2.5 Effects of intervention on utilisation of healthcare services

Table 4.13 presents the comparison of the utilisation of healthcare services by
the control group and the study group at three time points. The number of
participants who engaged in self-prescription, visited the outpatient department,
visited the emergency room, or were hospitalised was counted. It seemed that the
rate of self-prescription in the study group was higher than the control group at TO
(control group 17.9% versus study group 26.9%) as was the rate of outpatient
department visits at T1 (control group 77.6% versus study group 83.6%), but no
statistically significant difference was detected using the Chi-square test. No
significant difference between the two groups was detected in the rate of self-
prescription, outpatient department visits, emergency room visits, or hospitalisation

at TO, T1,and T2.

The frequency of participants engaging in self-prescription, visiting the
outpatient department, visiting the emergency room, and being hospitalised in the
past 12 weeks was calculated. The Friedman test was used to examine the changes of
frequency of utilisation of healthcare services over time. In the study group, a
significant decrease was found in the frequency of self-prescription (Z = 14.95, p
=.001). By using the Wilcoxon signed-ranks test to detect the difference within the
study group, a significant difference between TO to T2 was observed (p = .002).
Furthermore, the frequency of outpatient department visits substantially increased in
both the study group (Z = 30.84, p = .000) and the control group (Z = 42.29, p
= .000). The Wilcoxon signed-ranks test found a significant difference in the study
group from T1 to T2 (p = .000), as well as TO to T2 (p = .000). Other indicators,
such as visiting the emergency room and hospitalisation, did not produce significant

differences within the study group or the control group.
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The results of the study indicate that there was no significant difference
between the effects of the NHM model and usual care in the utilisation of healthcare

services. The null hypothesis, therefore, cannot be rejected.
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Table 4.13 Comparison of utilisation of healthcare services between the control group and study group at three time points

Outcome measures T0 T1 T2 Z, p-value TF?_\\/';iLE Tpl-\\//asiL;I(—az TF?_\\/';iLE
Self-prescription, n (%)
Control group (n = 67) 12 (17.9) 9 (13.4) 9 (13.4)
Study group (n = 67) 18 (26.9) 8 (11.9) 8 (11.9)
%, p-value 1.55, 2142 0.07, .795° 0.07, .795°
Frequency of self-prescription, median [IQR]
Control group (n = 67) 0 [0-0] 0 [0-0] 0 [0-0] 2.26, .323°
Study group (n = 67) 0 [0-1] 0 [0-0] 0 [0-0] 14.95, .001° 046 ¢ 263 ° .002°
Z, p-value -1.32, .187° -0.17, .863° -0.79, .432°
Visited outpatient department, n (%)
Control group (n = 67) 49 (73.1) 52 (77.6) 43 (64.2)
Study group (n = 67) 51 (76.1) 56 (83.6) 53 (79.1)
%, p-value 0.16, .691° 0.76, .382° 3.67, .055°
Frequency of visiting outpatient department, median [IQR]
Control group (n = 67) 3[0-3] 3[1-3] 0 [0-1] 42.29, .000° 766 ° .037° 345 °¢
Study group (n = 67) 3[1-3] 3[1-5] 1[1-2] 30.84, .000" .047°¢ .000°¢ .000 ¢
Z, p-value -0.62, .539° -0.99, .321° -1.74, .082°
Visited emergency room, n (%)
Control group (n = 67) 2(3.0) 1(1.5) 0(0.0)
Study group (n = 67) 4 (6.0) 1(1.5) 0(0.0)
p-value 680 ° 1.000° 1.000°
Frequency of visiting emergency room, median [IQR]
Control group (n = 67) 0 [0-0] 0[0-0] 0[0-0] 3.00, .223°
Study group (n = 67) 0 [0-0] 0[0-0] 0[0-0] 5.20, .074°
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Z, p-value -0.83, .405° 0.00, 1.000 ° 0.00, 1.000 °
Hospitalised, n (%6)

Control group (n = 67) 1(1.5) 2 (3.0) 1(1.5)
Study group (n = 67) 5(7.5) 1(1.5) 0(0.0)
p-value 208 ° 1.000° 1.000°
Nights of hospitalised, median [IQR]
Control group (n = 67) 0 [0-0] 0 [0-0] 0 [0-0] 2.00, .368°
Study group (n = 67) 0 [0-0] 0 [0-0] 0 [0-0] 3.50, .174°
Z, p-value -1.75, .081° 0.00, 1.000 0.00, 1.000 °

a. Pearson Chi-square, b. Friedman Test, c. Wilcoxon signed-ranks test and p-value adjusted at 0.0167 (0.05/3), d. Mann-Whitney U test, e. Fisher’s exact test, TO =
baseline, T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment
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4.4.2.6 Effects of intervention on patient satisfaction

Patient satisfaction was examined at TO and T1. Table 4.14 displays the
comparison between the two groups of the median score of patients satisfied with
hypertension care before and after the intervention. After the intervention, both
groups reported an increase in satisfaction. The study group’s satisfaction
significantly improved from median 3 to 28 (Z = -6.49, p = .000), while the control
group’s satisfaction increased from median 0 to 7 (Z = -3.56, p = .000). Based on the
comparable baseline data of patient satisfaction, satisfaction in the study group was
obviously higher than the control group after intervention (Z = -3.56, p = .000). The
null hypothesis can thus be rejected.

Table 4.14 Comparison of patient satisfaction between the control group and study group

pre- and post-intervention

TO T1 Z p-value
Patient satisfaction, median [IQR]
Control group (n = 67) 0[0-8] 7 [0-20] -3.56 .039°2
Study group (n = 67) 3[0-15] 28 [16-33] -6.49 .000?
Z, p-value -1.35, .176° -5.47, .000°

a. Wilcoxon Signed-Ranks Test, b. Mann-Whitney Test, TO = baseline, T1 = 12 weeks after
recruitment

4.5 Results of process of care

4.5.1 Changes in the anti-hypertensive drugs treatment

To distinguish the effects of the intervention from the effects of anti-
hypertensive drugs, changes in pharmacological treatment during the intervention
period and follow-up period were compared between the two groups. As shown in
Table 4.15, a total of 50.7% of the study group (n = 34) and 65.6% of the control
group (n = 44) maintained the previous pharmacological treatment at T1. Changes

were made in the anti-hypertensive drugs treatment for 11.9% of the control group
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participants (n = 8) and 22.4% (n = 15) of the study group participants. A total of
10.4% of participants (n = 7) in the control group and 14.9% (n = 10) from the study
group decreased the dosage of their anti-hypertensive drugs while 11.9% of patients
(n = 8) in the control group and 11.9% (n = 8) from the study group increased the
dosage of their anti-hypertensive drug. No significant difference between the two
groups was observed in the changes in anti-hypertensive drugs treatment during the

intervention period (y° = 6.75, p = .087).

A total of 77.6% of the study group and 79.1% of the control group maintained
their treatment during the T1 to T2 period (Table 4.16). The number of participants

whose treatments changed was similar in the two groups (x>= 0.121, p = .989).

Based on the results of the comparison of changes in pharmacological treatment
between the two groups, we can conclude that the effects of BP reduction did not

result from changes of dose of pharmacological treatment.
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Table 4.15 Comparison of pharmacological treatment from TO to T1 for the study
group and the control group

decrease =

inrease
B study group

M control group

T1 medication used

maintain

TO = baseline, T1 = 12 weeks after recruitment

Table 4.16 Comparison of pharmacological treatment from T1 to T2 for the study
group and the control group

decrease

increase
B study group

W control group

T2 medication used

maintain

0 10 20 30 40 50 60

T1 = 12 weeks after recruitment, T2 = 16 weeks after recruitment

4.5.2 Changes in blood pressure readings from home blood pressure monitoring

To observe the effects of NHM on BP readings, patients’ BP readings from the
home visit and during the six telephone follow-ups were recorded and analysed. BP
readings from a total of 62 participants who received the NHM were recorded. A
total of 4.6% of data were missing, the result of some patients failing to record all

their BP readings. These missing data were replaced by the last observed BP reading.
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Table 4.17 presents the results of the testing of BP readings at seven time points
using one-way repeated measures ANOVA. The results showed a significant time
effect in SBP (F =5.35, p =.000), as well as in DBP (F = 2.62, p = .035). The results
indicate that the SBP and DBP were reduced over time in the NHM model.
Comparisons of each time pair were conducted using Bonferroni corrections to
adjust p values. The SBP showed a significant decrease at TO versus T3 (p = .045),
TO versus T6 (p = .036) as well as TO versus T7 (F = 2.62, p = .004). The DBP did
not show a significant difference for any time pair. The results show that NHM was

effective in reducing patient BP readings.

144



Table 4.17 Comparison of blood pressure readings in the intervention period

NO1 NO2 NO3 NO4 NO5 NOG6 NO7 F p-value
Blood pressure reading (mmHg), mean (SD), (N = 62)
Systolic blood pressure 141.74 137.00 135.21 137.16 135.87 134.61 132.76 535 .000°
(16.26) (13.60) (13.88) (13.62) (13.07) (12.63) (12.75)
t, p-value 1082 .045°% .349° .085°% .036° .004°
Diastolic blood pressure 77.00 74.92 73.90 74.77 75.00 74.42 73.71 262 .035°
(11.75) (1.23) (1.10) (9.64) (8.92) (9.67) (9.34)
t, p-value 1.000° A445° 1.000° 1.000° 646° .264°

a. One-way repeated measures ANOVA, b. Adjustment for multiple comparisons: Bonferroni, NO1 at home visit, NO2 at 1™ telephone follow-up, NO3 at 2™
telephone follow-up, NO4 at 3" telephone follow-up, NO5 at 4™ telephone follow-up, NO6 at 5™ telephone follow-up, NO7 at 6™ telephone follow-up
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4.6 Summary

From the results of the examination of this RCT, we can conclude that, based on
equivalent characteristics at baseline, the NHM model showed greater effects than
usual care in reducing patients’ SBP and DBP, increasing the number of patients
who achieved a clinically significant reduction in BP, improving patient adherence to
daily HBPM, salt restriction, regular physical activity, and improving patient
satisfaction. In addition, the NHM model showed a trend of improving patient

adherence to anti-hypertensive drugs and patients’ QoL.

To conclude, the NHM model has shown better effects on most indicators of
patient outcome than usual care. The impact of NHM was maintained at four weeks
after intervention, but the difference between the NHM model and the usual care
gradually disappeared due to the unexpected effects of usual care. The possible

reasons are discussed in the next chapter.
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CHAPTER 5

DISCUSSIONS

5.1 Introduction

Increasing efforts have been made to manage hypertensive patients at the
community level, but an effective approach still needs to be explored and proven to
be effective. Nurses, although indispensable among the ranks of healthcare providers,
have always played a silent role in practice. Despite the fact that nurse-led
intervention for hypertensive patients has been shown to be effective in some
countries (Clark et al., 2010), the evidence from meta-analysis studies is inconsistent
and evidence is scant from well-designed trials in communities of resource-poor
countries. China is one of those resource-poor countries and has numerous
hypertensive patients in the community setting. To date, evidence showing the
contribution of nurses to hypertension management is lacking. The current study is
an early attempt to establish an NHM model tailored to the community health setting
in China. The NHM model was set up based on the CCM (Wagner 1998, Wagner et
al., 2001) and the Four-C Model (Wong et al., 2005; Wong, Chow et al., 2010) with
the features of comprehensiveness, collaboration, coordination, and continuity. In a
two-arm and single-blinded RCT, the NHM model showed superior effects on

patient outcomes.

This chapter discusses the impact of the NHM model in each of the following
patient outcomes: BP outcome, self-care behaviours, self-efficacy, QoL, utilisation

of healthcare services and satisfaction. We compared the results of this study to other
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relevant studies and analysed the possible mechanisms of those positive outcomes

and the likely reasons for the outcomes without positive results.

5.2 The difference between traditional hypertension management and the
nurse-led hypertension management model

GPs have always played the leading role in traditional hypertension
management, which is focused only on pharmacological treatments. When patients
feel sick, they visit healthcare organisations to seek help from GPs. The fact is,
however, that although many hypertensive patients take anti-hypertensive drugs, the
majority of them have not controlled their BP (Table 2.2). Researchers have called
for more healthcare professionals from various disciplines to collaborate in
hypertension management so as to improve patient outcome (Carter et al., 2009; Hill
et al., 2010; Nkansah et al., 2010). The NHM model incorporated both the nurses’
role in non-pharmacological treatment and the GPs’ traditional role in
pharmacological treatment. More importantly, the NHM model emphasised the
patients’ role in their own care and was designed to support patient self-management.
Unlike the majority of team-based intervention programmes which focused on the
process of the intervention and overlooked structural factors such as the healthcare
system, the NHM model includes the local healthcare organisation as an integral part
of the system in areas such as delivery system design, decision support, and clinical
information system to support nurse-led interventions in patients’ self-care

management.
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5.3 Effects of the nurse-led hypertension management model on patient

outcomes

5.3.1 Effects on blood pressure outcome

5.3.1.1 Effects on blood pressure reduction

The measurement of BP readings is a recognised outcome indicator when
evaluating the impact of a programme or medicine on hypertensive patients. The
following paragraphs discuss the effects of the NHM model on BP reduction, as well
as the BP control rate. Lowering BP readings is closely related to the risk for CVDs
(Lewington et al., 2002; Schroeder et al., 2005; Verdecchia et al., 2010). Therefore,
BP reduction is a core indicator for evaluating hypertension intervention
programmes, especially programmes targeting patients with elevated BP. The
findings of the present study support the hypothesis that there is a difference in BP
reduction between NHM and usual care. In terms of SBP reduction, NHM resulted in
a reduction of 14.4 mmHg, from 153.9 mmHg at TO to 139.5 mmHg at T1. This
remarkable reduction of SBP was higher than the 9.1 mmHg reduction that resulted
from BP-lowering medications reported in a meta-analysis of 354 RCTs (Law, Wald,
Morris, & Jordan, 2003). In the current study, usual care also reduced SBP readings
for hypertensive patients at T1, but only by 5.1 mmHg, from 149.7 mmHg at TO to
144.6 mmHg. Verdecchia et al. (2010), in a meta-analysis study of thirty RCTSs,
concluded that each 5-mmHg reduction in SBP contributed to a 13% reduced risk for
CVDs. Verdecchia et al.’s findings indicate that both NHM and usual care are
helpful in reducing patients’ risk for CVDs with clinical meaning. Furthermore,
NHM helped 65.7% of patients to reduce SBP by at least 5 mmHg after the
intervention, whereas only 47.8% of the patients in the control group achieved the

same SBP reduction, a difference of 18 percentage points. Even at four weeks after
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the intervention, 65.7% of the patients still maintained this reduction of SBP, which
was 9 percentage points more than the percentage of usual care patients who did
(56.7%). The results confirm that NHM is more effective than usual care in SBP

reduction.

In terms of DBP, NHM in this study helped patients achieve a 7.4 mmHg-
reduction (TO 82.6 mmHg versus T1 75.2 mmHg). Usual care also resulted in
reducing DBP, but only by 2.7 mmHg, from 83.5 mmHg at TO to 80.8 mmHg at T1.
Since evidence has shown that a 2-mmHg reduction is related to a 12% reduction of
the risk for CVDs (Verdecchia et al., 2010), the reduction of DBP in both NHM and
usual care would benefit the promotion of long-term health in hypertensive patients.
Furthermore, NHM helped 64.2% of patients achieve a 2-mmHg reduction of DBP
while usual care helped 44.8% of patients achieve the same 2-mmHg reduction. That
is, the percentage of patients who reduced their DBP by at least 2 mmHg of DBP
was 20 percentage points higher for those under NHM than those receiving usual
care. Even at four weeks after the intervention, 64.2% of patients in the NHM still
maintained this 2-mmHg reduction of DBP, which was 7.5 percentage points more
than the percentage of usual care patients who did (56.7%). It has been reported that
a 5-mmHg reduction of DBP leads to a 38% reduction in strokes and a 16%
reduction in coronary heart disease (Schroeder et al., 2005). In this current study,
NHM helped 58.2% of patients reduce DBP by at least 5 mmHg reduction, which
was 30 percentage points higher than the 28.4% of patients in the control group who
achieved the same reduction. Even at four weeks after the intervention, 53.7% of
patients in the study group had maintained this 5-mmHg DBP reduction, which was
6 percentage points more than the usual care patients who did (47.8%). These results

prove that NHM was more effective than usual care in DBP reduction.
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Few studies using nurse interventions on hypertensive patients have been
conducted at the community level in China (Chiu & Wong, 2010; Ma et al., 2014).
Ma et al. trained 12 clinical nurses to use nurse-led MI with 60 Chinese hypertensive
patients. After the six-month intervention, the nurse-led MI had reduced SBP by 12
mmHg and DBP by 7 mmHg, significantly better than the reductions of SBP and
DBP by 4 mmHg and 3 mmHg, respectively, for patients receiving usual care.
Obviously, the present study achieved BP reductions that were somewhat better than
those in Ma et al.’s study and did so within a shorter period of time. One possible
reason for the success of the current study may be the use of a system-based
approach that is supported by the local healthcare organisation. In Chiu and Wong’s
study, an experienced nurse provided face-to-face consultations with patients in the
study group and then followed their health behaviours through telephone calls every
2-3 weeks. Compared to the control group, which received only a clinic consultation,
the study group achieved a reduction of SBP / DBP by 19.0/ 11.7 mmHg, which was
better than the control group results (SBP / DBP by 8.0 / 3.7 mmHg). It appears that
the study carried out by Chiu and Wong was more successful in BP reduction than
the current study and in a shorter time period. The likely reason is that the majority
of the participants in Chiu and Wong’s study were newly diagnosed patients,
whereas, in the current study, the mean number of years with hypertension was 11
years. Newly diagnosed patients may be more responsive to behavioural intervention.
Neither Ma et al.’s study nor Chiu and Wong’s study examined the sustained effects
of the intervention, so whether the effects were sustained or faded with time is
unknown. The current study provided evidence that the effects of NHM were
sustained for at least four weeks after the intervention. Based on the data for HBPM

(Table 4.17), the current study also showed that the effects of NHM in significantly
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reducing BP persisted at ten weeks after intervention and continued to decrease at 12

weeks.

5.3.1.2 Effects on blood pressure control rate

One of the targets in hypertension treatment is to bring down SBP and DBP to
less than 140 / 90 mmHg (James et al., 2014; Liu & Writing Group of 2010 Chinese
GMH, 2011; Mancia et al., 2014). When the number of patients who controlled their
BP in the current study was calculated, the results showed insufficient evidence to
support the hypothesis that there is a difference in BP control rate between the care
provided by the NHM model and usual care. All the participants had uncontrolled
BP at recruitment. After the intervention, NHM had helped 47.8% of the participants
to control their BP, which was similar to the 47% achieved by a nine-month nurse-
managed programme in Hebert et al.’s study in the United States (2012). In the
current study, usual care also helped 35.8% of the patients to control their BP. No
significant difference was detected between the two groups in the BP control rate.
The results are in line with the meta-analysis study done by Clark et al. (2010) that
found that nurse-led interventions produced a greater reduction in BP but not in
achieving target BP. Although the NHM group had a better control rate, this rate was
not optimal and still needs to be enhanced for optimal hypertension management. In
an eight-week nurse-led intervention study in Hong Kong, China (Chiu & Wong,

2010), 75% of the patients were able to control their BP.

The findings from the present study proved that NHM produces a post-
intervention reduction of BP that is both statistically and clinically significant, and at
four weeks after intervention, the NHM patients maintained a lower BP than the
usual care patients. The usual care group also achieved post-intervention BP

reduction, which is to be expected since these participants were also under medical
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care. NHM appears to have achieved a clinically significant effect on both SBP and

DBP reduction that was sustained even after the intervention had ended.

5.3.1.3 Possible reasons for the sustaining effect after intervention

NHM helped the patients significantly reduce SBP and DBP readings not just
immediately after the intervention but even at four weeks after the NHM had ended,
meaning their BP readings still remained under 140 / 90 mmHg. In the current study,
at four weeks after the completion of the intervention, the effects of the NHM model
on BP outcomes were still evident but they were not statistically significantly
different from the usual care effects. The continued post-intervention decrease in the
mean BP of the usual care group and increase in their BP control rate resulted in no
statistically significant differences between the usual care and the study groups. A
similar situation also appeared in the study by Hebert et al. (2012). There are several
possible reasons for this. The first is that usual care can have effects on BP outcomes.
This is not uncommon in mainland China in both the current study and other studies
(X. J. Chen et al., 2014; X. H. Liang et al., 2014). The second is the possibility of
contamination between the two groups. Although some measures were employed to
try to prevent contamination between the two groups, such as making appointments
to collect data in private one-on-one sessions, nonetheless, it was still possible that
the patients might find their interventions were different since they lived in the same
community. When the control group participants realised that the study group
participants received closer follow-up, they might have sought other treatments
outside of the centre on their own. Especially after the second data collection time
point, the control group participants might have observed that their BP reductions
were not as good as the study group's, they might have learned knowledge and skills

from the study group participants and possibly adopted these self-management
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behaviours. Thirdly, the improvement in the usual care group may have been an
effect of having social support in the form of the data collectors contacting the usual
care patients three times to collect data in person, including measuring their BP. This
is particularly likely to have resulted from the third data collection, which was
conducted at T2, four weeks after T1, and was an additional point of contact
compared to the usual 12-week medical appointment schedule. Although the data
collector was blinded to the patient’s group assignment, the patient might have

viewed the data collection as an intervention because it took place in the CHC.

5.3.2 Effects on self-care behaviours

Hypertensive patients have to struggle to keep their BP normal to reduce the
long-term risk for mortality and loss of mobility. Patient self-care behaviours are
essential to effective hypertension management. The results of this study support the
hypothesis that NHM enhances patients’ self-care behaviours more than usual care.
These self-care behaviours are HBPM, salt restriction, regular physical activities and
total adherence to non-pharmacological suggestions. A sustained difference was
shown in HBPM and total adherence to non-pharmacological suggestions four weeks

post intervention.

5.3.2.1 Adherence to pharmacological treatment

Poor adherence directly impacts the effects of treatment and results in wasted
resources. Poor adherence to anti-hypertensive drugs is common worldwide (WHO,
2003). Many efforts have been made to improve patient adherence to anti-
hypertensive drugs. In some countries or regions, such as Canada (Gee et al., 2012)
and the UK (Schroeder et al., 2005), patient adherence to anti-hypertensive drugs
was reported to be as high as 90% or more. In this study, we found that 50.8% of

patients fully adhered to prescribed anti-hypertensive drugs in terms of time, dose,
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and frequency. This result is similar to the 55% - 61% adherence rate in Beijing,
China (Cai et al., 2012; Y. J. Liang et al., 2014) and the 56% adherence rate among
Chinese in Canada (Liu et al., 2014). The NHM model increased the adherence rate
of anti-hypertensive drugs from 50.8% at TO to 73.8% at T1 and to 86.2% at T2.
Although this study did not detect a significant difference between the two groups in
patient medication adherence, the study group showed a trend of improved
adherence whereas the control group did not. A GP-led group-based intervention
programme conducted by Gao et al. (2013) in the community of Shanghai, China,
found that after the six-month intervention programme, the patient medication
adherence rate increased from 46% to 61%. Compared to Gao et al.’s study, the
results of the current study indicate that the contribution of nurses on the team

improved patient medication adherence (Hill et al., 2010).

5.3.2.2 Adherence to non-pharmacological suggestions

Non-pharmacological suggestions such as HBPM, salt restriction, physical
activities, smoking cessation and alcohol restriction are closely related to BP control.
However, due to various barriers, patients’ self-care behaviours are suboptimal. In
this study, only 3% of participants were adherent to all non-pharmacological
suggestions at baseline. NHM provided interventions on patient self-care behaviours
and successfully enhanced the patient adherence rate to non-pharmacological
treatment from 3.0% to 37.3% after intervention, which was 30 percentage points
higher than the adherence rate of the usual care patients (TO 3.0% versus T1 7.5%).
Even at four weeks after intervention, those under NHM had a 26.9% adherence rate
to all the non-pharmacological suggestions, which was higher than the rate of the
usual care patients (10.4%). The effect of NHM in each non-pharmacological

behaviour is discussed below.
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5.3.2.2.1 Adherence to salt restriction

Salt restriction is closely associated with BP reduction and mortality related to
CVDs (Adler et al., 2014; He, Li, & MacGregorr, 2004). He et al. in a meta-analysis
study involving more than 20 trials proved that a reduction of salt intake can reduce
SBP by 5.4 mmHg and DBP by 2.8 mmHg. Excessive consumption of salt seems to
be a global problem. WHO recommends a sodium intake of no more than 2000 mg
per day (about 5 g of salt) but the International Study of Macro/Micro-nutrients and
Blood Pressure (INTERMAP) found that per capita sodium consumption per day in
the United Kingdom, the United States, Japan and China ranges from 3400 mg to
4600 mg (about 8.5 g - 11.5 g of salt) (Anderson et al., 2010), which is higher than
the WHO recommendation. The study also showed that the Chinese population
consumes 3991 mg sodium (about 10 g of salt) per day in their diet. Following the
recommendations to reduce salt intake from 9-12 g / day to 5-6 g / day would have a
significant effect in lowering BP and the risk of CVDs (He et al., 2004). In this study,
the aim was to reduce patient salt intake to less than 6 g / day, as recommended in
the Chinese National GMH (Liu & Writing Group of 2010 Chinese GMH, 2011). At
baseline, a total of salt restriction adherence rate was about 20%, which is far less
than the rate of 65% reported in a Turkish study of hypertensive patients (Uzun et al.,

2009).

Many measures can reduce salt intake. In this study, we focused on salt intake
in cooking because the majority of salt consumption in China is from home cooking
(Anderson et al., 2010). In the NHM programme, the patients were provided with a
salt-restriction spoon and a salt container with a scale and the trained community
nurses demonstrated how to use both. As a result, the percentage of patient adhering

to salt intake restriction increased from 16.4% before the intervention to 61.2% post-
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intervention, and 58.2% remained compliant at four weeks post-intervention. The
result was supported by Chen et al. (2014) who asserted that the salt-restriction
spoon and the individual’s understanding of how to use it were the keys to whether

patients in the community adopted the behaviour of restricting their salt intake.

5.3.2.2.2 Adherence to physical activities

Research findings have provided evidence to show that physical activities have
an effect on lowering patient BP and reducing the risk for CVDs. The review by
Baena et al. (2014) found that the intervention of physical activity resulted in a
reduction of SBP by 11.4 mmHg and DBP by 6.5 mmHg. In this study, 57% of
participants engaged in regular physical activities at baseline. Hu et al.’s
investigation (2013) also showed that 52% of Chinese hypertensive patients
participated in regular physical activity. In this study, the trained community nurses
conferred with the patients to find feasible and acceptable physical activities for
them. The NHM programme managed to increase the regular physical activity rate to
83.6% immediately after intervention, and it remained at 82.1% at four weeks after
intervention. The results of NHM were more promising than usual care, which
increased the rate of physical activities by 16.4 percentage points (TO 59.7% versus
T1 67.2% versus T2 76.1%). This study exceeded the group-based intervention that
only enhanced the pre-intervention physical activity adherence rate of 44% to 53%

post-intervention (Gao et al., 2015).

5.3.2.2.3 Adherence to smoking cessation and alcohol restriction

Smoking is a major public health problem. After making numerous efforts,
China has managed in recent decades to increase its rate of adherence to cessation of

tobacco use (X. H. Liang et al., 2014). The 91% of non-smokers in this study was
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similar to prior published data from the United States in which 89% of elderly
adhered to smoking cessation (Miller et al., 2005). The results of this study also
showed high adherence to alcohol moderation, in that 92% of participants were
adherent to alcohol restriction. Neither NHM nor usual care showed any significant
effects on improving adherence to smoking cessation or moderation of alcohol
consumption. The negative results may be related to the fact that the high adherence

rates at baseline meant there was little room for improvement.

5.3.2.2.4 Adherence to suggested home blood pressure monitoring

National and international guidelines all recommend HBPM (Liu & Writing
group of 2010 Chinese GMH, 2011; Mancia et al., 2013; Pickering, Miller et al.,
2008), but HBPM is not commonly practised in China. It has been reported that 80%
of Chinese patients do not monitor their BP at home (Hu et al., 2013). The main
reason for such a low rate of HBPM is a lack of BP monitoring devices and skills
(Hu et al., 2013). In recent years, more of China’s population can afford a BP
monitoring device. In the present study, about 70% of participants had a BP monitor
device, yet the HPBM rate was only 21%. Most of the participants did not measure
their BP at home because they lacked the confidence and skills. In the NHM model,
the trained community nurses focused on teaching patients the skills of HBPM. In
addition, the trained community nurses also coordinated loans of electronic BP
monitoring devices from the CHC to the hypertensive patients. As a result, the
HBPM rate in the study group increased from 20% to 76% and stayed at 60% at four
weeks post-intervention while the control group showed a slight decline at four

weeks post-intervention.
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5.3.3 Effects on self-efficacy

Some studies have shown that the self-efficacy of a hypertensive patient is
closely related to some patient self-care behaviours (Lewis, Schoenthaler, &
Ogedegbe, 2012; Mansyur et al., 2013; Warren-Findlow, Seymour, & Brunner,
2012). Lewis et al. and Warren-Findlow et al. found that high self-efficacy is
associated with high medication adherence. Mansyur et al. also found that good self-
efficacy was helpful for reducing smoking and increasing physical activity but had
no impact on following dietary suggestions. Warren-Findlow et al. found that high
self-efficacy was associated with consuming a low-salt diet, increasing physical
activity, smoking cessation, and weight management but not with restricting alcohol
consumption. In the NHM programme, MI techniques, such as nonjudgmental,
empathetic communication, were used to inspire patients to adopt self-care
behaviours along with mutual goal setting that sought to improve patients’ self-care
behaviours (Hibbard, Mahoney, Stock, & Tusler, 2007; Warren-Findlow et al., 2012).
However, the evidence from the current study was insufficient to support the
hypothesis of a difference in patient self-efficacy between the care provided by
NHM and usual care immediately after intervention. Nevertheless, NHM did show
better effects in patients’ self-care behaviour than usual care. The findings seem
consistent with those from Ma et al.’s study (2014), in which nurse intervention
resulted in improved patient adherence but was not accompanied by enhanced self-
efficacy. The non-significant results of the effects of self-efficacy may be related to
the fact that the participants had a long history of hypertension (mean 11 years) and
had not successfully controlled their BP control before they joined this programme,
and these characteristics increased the difficulties of changing self-efficacy.

However, since a significant difference in changes of self-efficacy from TO to T2
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between NHM and usual care was detected (Table 4.10), the NHM model may show

its strength in the improvement of patient self-efficacy in long-term follow-ups.

5.3.4 Effects on quality of life

Improving or maintaining patients’ QoL is an ultimate aim of care. Optimal
intervention should be the maintenance of a reduced BP reading without decreasing
the individual’s QoL. The evidence in this study was insufficient to support the
hypothesis of a difference in QoL between the care provided by the NHM model and
usual care. However, some domains of QoL, such as RP, Bodily Pain, GH, SF, RE
and MH, showed a tendency toward improvement over time for those who received
the NHM model. These results were inconsistent with other lifestyle intervention
programmes (Young et al., 2010) and MI intervention programmes (Ma et al., 2014).
Young et al. demonstrated that a six-month lifestyle intervention programme
improved patient QoL in GH, RE, VT, and MH. They also found that dietary
changes and physical activity were related to improving QoL. In the current study,
although the intervention of dietary changes and physical activities showed
significant results, a significant difference in QoL was not observed between groups.
Ma et al.’s study (2014) found that a six-month intervention programme resulted in a

significant improvement in patients’ QoL in PF, GH, VT and MH.

The main factor affecting QoL of hypertensive patients was the severe
complications of hypertension (Polji¢anin et al., 2010). The period of 12 weeks may
be too short to follow-up and detect the complications of hypertension. Thus, we did

not find a significant difference in QoL between the two groups.
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5.3.5 Effects on utilisation of healthcare services

There was not enough evidence to support the hypothesis of a difference in
utilisation of healthcare services between the care provided by the NHM model and
usual care. In this study, after receiving the care guided by the NHM model,
participants seemed to be more likely to reduce the frequency of self-prescription
and increased the frequency of outpatient visits, but no statistically significant

difference was found.

Since more home visits and telephone follow-ups were provided for the NHM
group than the usual care group, the direct cost of the intervention was calculated. A
home visit, five to six follow-up telephone calls and referrals were provided to each
participant in the NHM group in addition to usual care. We calculated the direct cost
of NHM based on the cost of the community nurses’ labour. Their training time and
the time spent in direct delivery care was included calculating the labour cost. Firstly,
the four community nurses spent a total of 144 hours in the training programme (36
hours for each nurse). Secondly, the four trained community nurses provided a total
of 62 home visits and 310 phone calls and made 23 referrals. Based on the records,
an assumption was made based on a mean of 60 minutes for each home visit, a mean
of 10 minutes on each call and a mean of 60 minutes for each referral, resulting in a
total of 136.7 hours spent on direct intervention in this study. Assuming RMB 45
(@bout US$ 7.3) per hour as the midpoint salary of a community nurse, the
intervention programme cost RMB12, 630 (about US$ 2,037). The cost of this
intervention programme can be used as a reference point for the implementation of

the NHM model in other similar nurse-led intervention programmes.
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5.3.6 Effects on patient satisfaction

Patient satisfaction is the patient’s perception of care. The researcher has
asserted that satisfied patients are more likely to adhere to the recommendations of
healthcare professionals (Barbosa et al., 2012). The results of this study support the
hypothesis that the NHM model results in higher patient satisfaction when compared

to usual care.

Many patients are more accustomed to consulting medical doctors than nurses
when they have health problems. But now, with the introduction of advanced roles
for nurses, patients are increasingly accepting of nurses’ consultation and treatment
in primary care (Caldow et al., 2007). Two meta-analysis studies showed that nurse-
led care had a higher level of satisfaction in the primary care setting than doctor-led
care for patients with chronic diseases (Keleher et al., 2009; Laurant et al., 2005).
The findings of the current study are consistent with a study by Chiu & Wong’s
(2010) that found that nurse-led hypertension follow-ups resulted in an increase in
patients’ satisfaction. This finding may be attributed to the nurses spending more
time with patients in consultations than is the case with routine medical consultations
(Bebb et al., 2007; Caldow et al., 2007). The positive outcome may also be related to
patients’ sense of achievement in reducing their BP and the fact that the NHM model
adopted a patient-centred intervention approach. In NHM, the trained community
nurses comprehensively assessed a patient’s health problems at his or her home to
facilitate care; the trained community nurses coordinated with the GPs to provide
treatment, thus reducing appointment wait times and overlapping treatments; the
trained community nurses also continued to follow the patient’s health condition
through phone calls to connect fragmentary care; and the trained community nurses

also coordinated health resources to facilitate care. This kind of active hypertension
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management increased patients’ satisfaction with the care provided by the trained

community nurses in the CHC.

5.4 The nurse-led hypertension management model

In the current study, an NHM model was developed in which trained nurses
were supported by other team members in conducting home visits, telephone follow-
ups and initiating referrals as appropriate. In this model, the healthcare system was
involved in such aspects as delivery system design, decision support, and patient
health documentation. In addition, the patient’s role in NHM was emphasised.
Components were adopted from the CCM (Wagner 1998; Wagner et al., 2001),
which has been proven to have effects on improving the quality of care and patient
outcomes in chronic diseases and conditions (Coleman, Austin, Brach, & Wanger,
2009). The CCM is a flexible model, so users can use one or more components and
integrate them into their practice or healthcare system. Although most studies use
only one CCM component, and very few studies use all its components, intervention
programmes that combine more components always result in more positive
outcomes (Coleman et al., 2009). However, most of the evidence comes from the
Unites States, with some from Europe, Canada, and Australia (Coleman et al., 2009).
There is little evidence from MICs and scarce evidence from China. The current
study is the first study in mainland China to adopt the components of the CCM to set

up the NHM model and examine its effects.

In NHM, self-management support is supposed to directly impact patient
outcome. The delivery system design, decision support, and clinical information
system were used to support NHM. The following paragraphs describe how these

components were tailored for use in the healthcare system of mainland China.
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5.4.1 Self-management in the nurse-led hypertension management model in China
China, an MIC country, faces a heavy burden in providing hypertension care.
Hypertension management has been a priority policy, but BP control is still at a
relatively low level. Studies focusing on drug therapy using Chinese hypertensive
drugs show that BP control can be achieved. Clinical studies such as Syst-China (Liu,
Wang, Gong, Liu, & Staessen, 1998) and STONE (Gong et al., 1996) have
demonstrated that calcium channel blockers are efficacious in lowering BP and in
preventing strokes for Chinese people. Chinese guidelines for hypertension
management also provide clear guidance for treatment algorithms with Chinese
characteristics. However, the availability and affordability of pharmacological
treatment is a significant challenge for China, a country that is demographically
getting old before getting rich. By contrast, safe cost-effective measures and self-
care behaviour-related interventions, such as adherence to treatment algorithms,
engaging in physical activity, and moderating salt in the diet, are often undervalued.
The current study is in line with previous studies in showing that in-community
patients had relatively low rates of adherence to healthy behaviours. Since
hypertensive patients often face multiple challenges in sticking with healthy
behaviours, targeting a single lifestyle intervention to lower BP among in-
community hypertensive patients is not always preferable. Evidence has shown that
interventions that combine multi-lifestyle behaviours are more promising for
lowering BP (Baena et al., 2014). The present study adds further evidence of the
effectiveness of using a combination of interventions, such as salt restriction,

promotion of physical activity, to bring about positive outcomes in BP management.

The wusual care group was given a medical consultation; these clinic

consultations traditionally were used to help patients control their BP with drug
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prescriptions and on-site health education. However, many factors should be
considered, such as the patient’s beliefs and skills, that would mediate the effects of
drug and health education to bring about the outcome of BP control. Health
information is helpful to improve patient knowledge, but it does not necessarily
result in improved patient adherence and BP control (Glynn, Murphy, Smit,
Schroeder, & Fahey, 2010; Schroeder et al., 2004). In the present study, in addition
to getting a booklet with information on self-management, the patients had
opportunities to consult the trained community nurses during home visits and
telephone follow-ups. The trained community nurses demonstrated skills such as the
use of the salt-spoon, pill box, and HBPM, and ensured that patients acquired these
skills through face-to-face demonstrations in the patients’ homes. In addition, mutual
goals were set to help patients have a sense of “taking charge” of their health
condition, thus fostering patient self-management. The self-management knowledge
and skills the patients acquired not only brought about the desired positive outcomes
but also resulted in health cost savings. The NHM programme did not show an
enhancement in patient self-efficacy, which will need further exploration in
subsequent studies. Although trained community nurses used MI techniques in the
current study, these may not be enough to promote patient self-confidence in
hypertension management. Promoting patient self-management is inevitably an
important intervention strategy for managing such a massive population of

hypertensive patients as that in China.

5.4.2 Healthcare system in the nurse-led hypertension management model in China
Since 1999, China has issued a series of policies to support the establishment
and reform of a healthcare system for hypertension management. Some healthcare

systems are closely related to the NHM model.
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5.4.2.1 Delivery system design

The policies and guidelines on hypertension management in China support the
CHCs to manage hypertensive patients but are vague on how to organise the health
resource, such as who is involved in management (Liu & Writing group of 2010
Chinese GMH, 2005; 2011; NHFPC of the PRC, 2009, October 10; 2011, April 25).
GPs are responsible for routine hypertension management, but the role of other
healthcare providers such as nurses is not mentioned (NHFPC of the PRC, 2009,
October 10; 2011, April 25). Recent studies have reported the effects of GPs on
hypertension management at the community level (X. J. Chen et al., 2014; X. H.
Liang et al., 2014). But the lack of a control group for comparison makes the
evidence of these studies inadequate to prove that the BP reduction and BP control
rate that were achieved resulted from the GPs’ contributions. Even were the GP-led
approach effective, China’s GP-to-population ratio of 1.46: 1000 (WHO, 2014) is far
from adequate to manage the nation’s considerable numbers of hypertensive patients.
It is necessary to recruit more personnel from other disciplines into hypertension
management. One researcher (Gao et al., 2013) tried to adopt a group-based
approach to hypertension management and tested it in an RCT. In Gao et al.’s study,
each group consisted of 18-20 patients, a physician, a nurse, and a health worker.
The physician conducted health education and consultations while the nurse worked
as an assistant to the physician, performing tasks such as taking patients’ BP or
scheduling appointment times. The health worker facilitated the health education of
the group. The results showed that such a group-based approach was better than

usual care in improving patient self-efficacy, BP control, and self-care behaviours.

Nurses are indispensable in practice, but their roles are usually restricted to

assisting medical doctors (Guo et al., 2006). China’s national policy requires nurses
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to conduct health education, home visits, telephone follow-ups and chronic diseases
management in the community healthcare setting (Ministry of Health of the PRC,
2002). Only a few studies have involved nurses in hypertension management in
China (Gao et al., 2013; Ma et al., 2014) and fewer still involved the healthcare
system at the community level. The current study established an NHM model and
demonstrated that nurses were effective in improving patient outcomes, including BP

control, self-care behaviours, and satisfaction.

In the current study, the trained community nurses were selected from those
who had an associate degree or above. According to recent data, 51.3% of nurses in
mainland China had an associate bachelor degree or higher (NHFPC of the PRC,
2011, December 31). This means that most of the nurses in China could be trained to
lead a team in hypertension management. Furthermore, as the nurse-to-population
ratio improves as a result of national policies encouraging nurse training (NHFPC of
the PRC, 2011, December 31), the shortage of nursing personnel will be ameliorated.
Expanding the NHM model in mainland China would enhance China’s healthcare

system.

5.4.2.2 Decision support

New hypertension guidelines backed by research-based evidence are being
issued to provide information to healthcare providers in making decisions in
hypertension management. In China, many guidelines for hypertension management
have been published and updated in recent years (Liu & Writing Group of 2010
Chinese GMH, 2006; 2011; Wu, Huo, Wang, Zhao, & Zhu, 2014). Some specific
guidelines are also now available, such as the GMH at the community level (Liu &
Writing Group of 2010 Chinese GMH, 2009), the guideline for health education for

hypertensive patients (Wu et al., 2014), and the guideline for BP monitoring (Wang
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et al., 2011). However, GPs may not always be up-to-date in their knowledge of
these hypertension guidelines for a variety of reasons, such as lack of time and
training (Ren, 2004). J. Chen et al. (2014) reported that only 49% of GPs had
accurate hypertension-related knowledge, such as treatment and community
management requirements. They also found that nearly 90% of GPs wanted to attend
training courses on hypertension prevention, including health education for
hypertensive patients and improvement of patient adherence (J. Chen et al., 2014).
The 36-hour training programme developed in the present study may meet the needs
of GPs. This training programme was developed based on integrating updated
information from guidelines and literature. More importantly, the training
programme targeted improving health education skills such as MI techniques in
communication, and skills to guide self-care behaviours during a home visit and

telephone calls.

Guidelines and other research-based evidence can provide support for managing
hypertensive patients, but too many guidelines with extensive information will make
decision-making more difficult. In addition, the guidelines are intended for
nationwide use and are not tailored to local use, and they do not provide details on
the implementation of management. When healthcare providers manage
hypertensive patients, the implementation of guidelines is varied and the effects of
management are uncertain. The present study extracted the most important sections,
such as goals and principles of pharmacological and non-pharmacological treatment,
from the guidelines (Liu & Writing Group of 2010 Chinese GMH, 2006; 2011; Wu
et al., 2014), and supplemented them with features of the local community healthcare
setting to develop a series of protocols, such as for conducting home visits and

telephone follow-ups. These established protocols provided a standardised process
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for implementing hypertension management, and they increased the use of evidence-
based information, including guidelines and research results, within the local
healthcare context. Although the adherence rate of hypertension guidelines in the
community setting has been reported to be low (Ren, 2004), the implementation rate
of the protocols in the current study was high, based on the paper records and tape
recordings. Strictly implementing guidelines or protocols was the main factor that
resulted in reducing BP in NHM as well as other nurse-led intervention programmes

(Fahey, Schroeder, & Ebrahim, 2005; Hill et al., 2010).

When healthcare providers apply the protocols to patients, they also need to
focus on the patient’s health conditions. Comprehensively assessing patients’ health
conditions is an essential step in healthcare providers’ ability to make effective
decisions for their patients. In the current study, the Omaha System, an assessment-
intervention-evaluation structure, was used to guide the trained community nurses in
identifying patient health problems, evaluating the health conditions and recording
the intervention strategies. Firstly, the trained community nurses used the problem
classification scheme of the Omaha System to assess patients’ health problems,
including common physiological problems such as circulation. The trained
community nurses also assessed patients’ health-related behaviours problems, such
as nutrition and physical activity. In addition, environmental problems such as
income were assessed, as well as psychosocial problems such as mental health.
Secondly, the trained community nurses used the intervention scheme of the Omaha
System to record the intervention they delivered. The information on intervention
was not confined to pharmacological treatment but also included non-
pharmacological interventions, such as self-care skills guidance, and the case

management conducted, such as referral information. Thirdly, the Omaha System’s
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problem rating scale for the outcome was used by the trained community nurses to
assess patients’ knowledge, behaviour and status on identified health problems
during the home visit and follow-ups. This comprehensive and individual health
information helped the trained community nurses to make appropriate and effective

patient care decisions.

5.4.2.3 Clinical information system

The clinical information system is an indispensable component of the healthcare
system even though no obvious evidence supports its effects on patient outcome
(Tsai, Morton, Mangione, & Keeler, 2005). Large health information systems can
outline the general health conditions of residents and is helpful in identifying the key
population in health or diseases management. At the individual level, an optimal
clinical information system can provide healthcare providers with patients’

individual, comprehensive and latest health-related information.

In mainland China, traditionally the only sources of patients’ clinical
information available to CHC healthcare providers is patients’ self-report and
medical records, because information related to patients’ treatments is recorded on
paper in personal medical records, which are kept by patients themselves. If a patient
loses or forgets to bring his or her medical records, the therapy may be interrupted.
Furthermore, in mainland China, patients can autonomously decide to visit hospitals
or CHCs. Since each healthcare organisation has its own medical records system,
when patients visit different healthcare organisations, they will get different forms of
medical records. This results in overlapping or fragmentary recording of the patient’s
clinical information. Furthermore, traditional medical records only provide
information on pharmacological treatments, omitting other health-related

information, such as health-related behaviours. In 2009, the NHFPC of the PRC
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(2009, October 10; 2009, September 1) required CHCs to adopt standardised health
records for residents, especially for the elderly with diagnoses such as hypertension,
diabetes and so on. In 2011, the NHFPC of the PRC encouraged CHCs to establish
an EHR system for sharing health information within the healthcare system. Now,
the majority of CHCs have set up paper health records or EHRs for most of their
hypertensive patients, and the existing health records can provide general health
information, such as health and medical history, medication and hospitalisation
history, for healthcare providers. However, some problems have emerged in the
existing health records, such as difficulties in information-sharing due to different
terminologies and incompatible software and difficulties in evaluating changes due
to a lack of quantitative information. These problems reduce the value of health

records.

In the present study, a record-keeping method based on the Omaha System
(Martin, 2005) was adopted into the clinical information system. The Omaha System
is an international standardised taxonomy and has been translated into different
languages and used in many countries. By using this system, the hypertension
management information can be shared and exchanged internationally. The current
study may be the first to adopt all the components of the Omaha System; these
components were the problem classification scheme, intervention scheme and the
problem rating scale for outcome in hypertension management in mainland China.
Although there is, to date, no experimental trial to support the impact of the Omaha
System combined with paper health records or EHRs on patient outcome in China,
the records based on the Omaha System have their advantages, such as providing
comprehensive and dynamic health information, so it was welcome in practice. The

present study used paper-and-pen records of the Omaha System. To get more
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comprehensive information, the trained community nurses would have needed to
spend more time on the records, which would have increased their workload. Using
the Omaha System computer software would solve this problem. In the United States,
the state of Minnesota in 2014 adopted the Omaha system for its EHRs. In a future
study, how the Omaha System software can connect EHRs in China should be

considered.

5.5 Summary

The differences in the effects of NHM and usual care indicate that NHM
significantly reduces BP, helps more patients achieve clinical reduction of BP,
increases patient self-care behaviour, and improves patient satisfaction. Some
insignificant outcomes, including BP control, self-efficacy, QoL and utilisation of
healthcare services, suggest that further effective intervention strategies should be
considered. As a result of analysing the healthcare system in China, we found that

the NHM model is practicable and propagable in the Chinese healthcare system.
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CHAPTER 6

CONCLUSION

6.1 Introduction

The present study is an early attempt to develop an NHM model to guide
hypertension management in the community healthcare setting in mainland China.
The present study has demonstrated, through an RCT design, that the NHM model
produces better immediate post-intervention effects than usual care on patient
outcomes, such as BP reduction, self-care behaviour, and patient satisfaction. The
results of this study provide evidence that the contribution of nurses to hypertension
management in the MIC’s healthcare setting improves patient outcome. However,
the study suffered some limitations, which are outlined in this chapter along with
measures that were employed to prevent these limitations. Since the current study
demonstrated the effectiveness of the NHM model, both the implications of the
research study and its implications for clinical practice are discussed in this chapter.

Some recommendations for nursing practice and further studies are outlined as well.

6.2 Major outcomes and contributions achieved

The aim of the study was to develop an NHM model and evaluate its effects on
patient outcomes in mainland China. The objective of the study was to examine the
difference between the effects of an NHM model and of usual care on patient
outcomes in terms of BP reduction, BP control rate, self-care behaviour, self-efficacy,

QoL the utilisation of healthcare services, and patient satisfaction.
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The main achievement of the study was the development of an NHM model to
guide management of hypertensive patients in the community healthcare setting in
mainland China. This was the first nurse-led model that incorporated components of
the healthcare system, namely decision support, clinical information system and
delivery system design, to back up nurse-led intervention to support patients’ self-
management. The contents of each component were organised on the basis of
evidence from guidelines or literature and tailored to the context of China’s
community healthcare setting. The NHM model focused on demonstrating the
effects of non-pharmacological treatment in hypertension management, such as
involvement of patient self-management, and highlighting the roles of nurses, whose
contributions are often overlooked in clinical practice. The NHM model was
designed to demonstrate these features of nursing intervention: comprehensiveness,

collaboration, coordination and continuity (Wong et al., 2005).

In the NHM maodel, a series of protocols and guidance booklets were developed.
The protocols were the training protocol, home visit protocol, telephone follow-up
protocol, and referral protocol. A self-management booklet and a case manager
booklet were also developed. Through an RCT, the study demonstrated that the
NHM model was superior to usual care in improving patient BP reduction, self-care

behaviours, and patient satisfaction.

6.3 Limitations
As with other research studies, the present study suffered from some limitations,

despite measures that were taken to try to avoid these limitations.

Firstly, the present study was unable to obtain sufficient evidence to prove that

the NHM model was superior to usual care in the BP control rate, patient self-
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efficacy, QoL and utilisation of healthcare services. The follow-up period of 12
weeks might have been too short to show these effects of the model. Therefore, a

long-term follow-up should be conducted to examine the impact of these outcomes.

Secondly, the NHM model was tested in a single CHC only, which may affect
the generalisability of the results. The research centre was a typical urban CHC in
mainland China, but it is not known whether the NHM model is suitable for rural
healthcare settings. As a consequence of China’s rapid industrialisation and
urbanisation, the differences between the rural healthcare setting and the urban
healthcare setting are going to diminish, making the model more likely to become
widely applicable in the near future. Furthermore, the research centre was located in
southern China, where the hypertension prevalence rate, treatment rate and control
rate are different from that in northern China (Table 2.2). Further multi-centre trials
should be undertaken to test the effects of the model across varying geographic

locales.

Thirdly, this study was a single-blinded one. Like other behaviour intervention
studies, it was impossible to blind the participants and intervention implementers to
the intervention strategies, so a single-blinded study is acceptable (Portney &
Watkins, 2009). A challenge with this condition is that the patients may find their
intervention different from others. Patients living within the same community might
have exchanged the experiences of their healthcare with one another. Especially for
patients in the usual care group, if they realised that the study group received closer
follow-up than themselves, they may have sought other treatments outside of the
research centre on their own. They also may have acquired knowledge and skills
from patients in the study group if they happened to know each other. Though

contamination across study arms could not be avoided, some measures were taken to
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reduce this bias; for instance, the trained community nurses provided intervention
one-on-one in a room, and the data collector also collected the participants’ data one-

on-one.

Lastly, the current study used the self-report questionnaire, the reliability and
validity of which has been tested in previous studies, to measure patient adherence
behaviours. From the perspective of cost, the self-report questionnaire is a feasible
and affordable method. When compared to an objective measure such as an
electronic medication monitoring, the data based on patients’ self-report may suffer
from a bias resulting from inaccurate patient recall or the influence of social
desirability. In further studies, objective measures should be considered in measuring
patients’ medication adherence. Despite the study’s limitations, they are unlikely to
change our overall finding that the NHM model can be feasibly implemented in the

Chinese community and showed its effectiveness at the patient level.

6.4 Implications

6.4.1 Implications for the research study

The NHM model established in the study enhances the effects of traditional
hypertension management at the community level. The results of the study
confirmed that application of the model in a community healthcare setting benefits

massive numbers of hypertensive patients with poorly controlled BP.

The model supports patients as informed, prepared and motivated partners in
self-care behaviour, thus filling the gap between the massive numbers of
hypertensive patients and limited health resources. Given the increasing prevalence
of hypertension and our inability to achieve satisfactory BP control, it is of

increasing importance to implement interventions that support patients’ self-care
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behaviours. Since self-care behaviours not only help patients control their BP but
also directly result in reducing CVDs, interventions that support patients’ self-care
behaviours can reduce to some extent the demands for high-cost health services due

to hypertension complications such as stroke and heart disease.

The NHM model was established by translating research-based evidence into
practical protocols that are supported by scientific evidence. The findings of the
current study further supported the importance and value of nurses’ contributions to
hypertension management not only in HICs but also in countries with poor resources.
A series of evaluated protocols in the current study can guide the implementation of
non-pharmacological treatments, which are only briefly described in hypertension
guidelines. These protocols can, in practice, be supplementary materials to the

guidelines.

6.4.2 Implications for clinical practice

The current study was an early attempt to innovate the practice of hypertension
management based on the present community healthcare setting in mainland China.
The model provides an efficient supplementary approach for managing numerous
hypertensive patients in a community-level setting in which there is a shortage of
GPs. The intervention protocols in the established model can be adopted into the
centre’s routine work to help more hypertensive patients with uncontrolled BP

improve their health outcomes.

In the model that was developed, the training programme provided a structured
curriculum for nurses to enhance their ability to make decisions, and this training

curriculum can be applied to the training of nurses in mainland China. Already, the
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main contents of the training curriculum have been used to train community nurses

and GPs in the cities of Shenzhen, Guangzhou, and Hangzhou in China.

In the model that was developed, the nurse’s traditional role (e.g., as an
assistant to the GP) in hypertension management was expanded, and more
independent roles, such as in assessment and counselling, are suggested. Nurses can
also perform these roles in advanced health services for patients with other chronic
conditions or diseases. In the research centre, for instance, these trained community

nurses have launched advanced healthcare services for the elderly.

6.5 Recommendations for further research
As mentioned in the limitations section, this study was conducted in a single
CHC. Further studies should be carried out in multiple CHCs to test the effects on

patient outcomes.

The ultimate aim of hypertension management is to reduce the complications
caused by hypertension and improve patients' QoL. The health condition of the
participants in this study would have to be examined to test the long-term effects of
the NHM model on prevention of hypertension-related complications and the risk

factors for CVDs.

Multiple factors will influence the impact of the NHM model. It is necessary to
identify these factors and take measures to maximise the effects of the model in the

future.

In the future, community resources, such as family members and volunteers,
should be explored and examined for their potential to augment the services provided

by healthcare providers.
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6.6 Summary

This study was an early attempt to establish an NHM model in China’s
community healthcare setting. The NHM model was developed by translating a great
deal of evidence into a series of practicable protocols. Subjecting the model to an
RCT resulted in findings that demonstrated that the NHM model is feasible and
effective in China’s community setting. As for patient outcome, the results of
subjecting the model to an RCT showed that the model had a great effect on patient
BP reduction, self-care behaviours, and satisfaction. A long-term study should be
conducted to test the effect of the model on more patient outcomes. Though the
study suffered from some limitations, they did not change the conclusion that NHM

is an effective approach for hypertension management in China.
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consequence| . weekly telephone follow up and consultant . .
) g Cn=45 S BP monitoring + self design scale
of visit) quarterly visit .
exercise +
health status +
training for lay leader to conducted weekly group (15- use of health resource +
20 person/group) lecture*6 BP reading + -
. . N chronic disease
Fuetal. _ self- using hypertension self-management guideline . pre & |BP control rate +
RCT (?) Sn=111 vs. . . usual hypertensive care 6m . self-management
(2005) B efficacy|monthly group activity post [Self-management behavior
Cn=108 . . study measures
support from trained doctors by using telephone and +
consultant Self-efficacy +
smoking +
doctors performed alcohol intake +
health education lecture booklet . . . use of anti-hypertensive
\(/;/ggg) RCT (?) Sn=205 vs. x consultant with GP ?r:?e?\?;n%rgxlde community 3m p;it& drug + <
Cn=195 time? P blood lipid +
frequency? blood sugar +

BP control rate +
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docotors performed

Zhang RCT (?) Sn=125 vs. monthly service unknown 4y pre & BP control rate + discribed BP
(2005) B . post measure
Cn=122 time?
Zhu RCT doctors performed BP control status +
(2005) (double Sn=100 vs. quarterly health education lecture blank 2y |post [inhospital rate + x
blinded) Cn=100 monthly BP monitoring death rate -
Zhu et RCT . outpatient 2 experienced nurses outpatient service did not
(according [department . . . pre &
al. — 2 home visits(1m and 3m) provide community based Im BP control rate + x
(2005) to sequence |Sn=102 vs. at least 2 telephone follow-u intervention post
of visiting) [Cn=102 P P
health education
health education conducted for families
biweekly follow up for high risk patient until BP
1 0,
Yang et Sn=101 vs :r:)cl)lrzﬁll; mﬁfgﬁmﬁi iodntgz rf;)slliol\évvléf)patient KAP +
7 - . -
;;1I.(2010 RCT (?) Cn=97 until BP control rate achieved 90% — every 2 month health education ly |post (I;SOPmcol?(E;(t)ilosr;ca_tus + unknown scale
follow up for middle risk and quarterly follow up for P
low risk
performer?
time?
Sun et R?T SN=185 vs. doctors: treatment therapy ore & BP cont_rol rate +
al. (single- Cn=178 performer? doctors: treatment therapy 6m ost BP reading + x
(2005) |blinded) - Biweekly meeting lasted 2 hours at least 10 times P drug adherence +
knowledge +
smoking +
Zhao et performer? alcohol_lntake *
. . . pre & |overweight + .
al. RCT (?) Sn=185 vs. NAH(3 kinds of antihypertensive drugs) unknown ly . self-design scale
post |salt intake +
(2006) Cn=179 monthly follow-up .
exercise +
regular BP monitor +
BP control rate +
outpatient team based(doctor and nurse)
Duetal. department weekly or biweekly appointment(doctor) . . pre & |outcome status including BP
2
(2006) RCT () Sn=20 vs. monthly home visit(doctor) outpatient visit 6m post |and risk factors + *
Cn=20 contract(doctor)
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knowledge +
leaflet drug adherence rate + self-design scale
. _ 1 1 *
Dai RCT (% Sn=50 vs. weekly telephone follow-up and BP monitoring *4 unknown Awe post |BP monitoring + describe BP
(2006) _ 2 lectures ek .
Cn=50 self confidence + measure method
performer?
BP control rate +
outpatient face to face 1.0—20m|n |r.1 (')u.tpatlent erartment attitude +
monthly or bimonthly visit in outpatient department
Zhu department . . . . pre & |adherence rate(drug,BP .
RCT (?) — 2 times BP monitoring per week(some patients can usual health education 2y L . self-design scale
(2006) Sn=58 vs. post |monitoring, BMlI,salt intake
R chose other method) .
Cn=50 and emotion) +
performer?
tregtment there.lpy BP reading +
anti-hypertensive drug
BP control rate +
. RCT _ booklet treatment therapy .
Li . Sn=43 vs. . . N . . . pre & [exercise adherence rate +
(single- _ dietary+exercise+pshcological intervention anti-hypertensive drug 2y . x
(2006) . Cn=47 post [dietary adherence rate +
blinded) performer? booklet L
complication +
frequency?
time?
anti-hypertensive drug
health education 3 times
Wu et SN=7 vs. hlgh I’ISk.Z monthly follqw-up _ _ ore & BP control rate + described BP
al. RCT (?) middle risk: at least 9 times follow-ups anti-hypertensive drug ly risk level +
Cn=?(N=137) . . post . measure
(2006) low risk: biweekly follow-ups behavior change +
health education prescription
performer?
trained performer(doctor or nurse?)
Cai et al. Sn=103 vs. self-management booklet and record did not provide service pre & .
RCT (? . . . 1 BP x
(2007) cT0) Cn=103 consultant service provided in the study group y post reading
monthly lecture
outpatient knowledge discribed
Xie RCT (2 department performer? usual anti-hypertensive 1 pre & Ed; erencel+
! . + x
(2007) @) Sn=110 vs. time? treatment y post BP (r::anc:irrcw) Tte
Cn=110 frequency? g
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ing +
. health education in hospital BP reading
outpatient o . . BP control rate +
community intervention: appointment,regular phone or .
department . . . . N . exercise +
Pen home visit, lecture, reminder,instruction health education in hospital pre & . .
RCT (?) uncontrolled ly low salt dietary + self-design scale
(2007) _ performer? post :
Sn=44 vs. . alcohol intake +
time? . .
Cn=43 smoking cessation -
frequency?
drug use +
e o ey
g WP L unk Adherence rate dietary, use
Zhu _ monthly satisfaction investigation pre & : .
(2011) RCT (?) Sn=94 vs. monthlv adherence investigation unknown now| o of drug, smoking cessation |unknown scale
Cn=94 y g no [P and alcohol intake, BP
performer? monitoring, exercise)+
time? g
booklet
monthly meeting
drug instruction (no data report)
dietary education unk known rate +
i i +
He RCT (?) SN=50 vs. exercise e(_jucatlon _ blank now unkno |control raFe _ =
(2012) _ psychological education wn use of anti-hypertensive
Cn=50 o . n
self monitoring education drug +
performer?
time?
frequency?
nurse performed . .
. . . instruction
discharge of a instruction .
. . health recording self-management +
Wu& hospital health recording without community nursin BP reading +
Liu RCT (?) uncontrolled self-management education booklet . y 9 lem post g self-design scale
. . service TC +
(2007) Sn=60 vs. 1 phone in 2 week after discharge .. .
_ . L part of them visit outpatient TG +
Cn=60 monthly outpatient visit
department

receive phone consultant
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health education booklet
biweekly lecture

RCT outpatient consultant phone
. department . . . adherence rate +
Yu (according weekly home visit for unable to attend the lectures or  Jusual care in outpatient pre & . .
uncontrolled . - . 6m BP reading + self-design scale
(2007) [to sequence _ some patients with questions department post
L Sn=60 vs. - . BMI +
of visiting ) _ BP monitoring and recording
Cn=60 .
monthly weight measure
perfomer?
anti-hypertensive drug
health education
education provided for families: knowledge, unk
Hu RCT (?) Sn=100 vs. behavior,psychological anti-hypertensive drug now loost BP reading + <
(2007) ' Cn=100 providie weekly BP monitoring health education 0 P BP control status +
performer?
time?
frequency?
knowledge + scale used in
Wan rurual elderly health care provider performed (nurse? or doctor?) & drug adherence rate + previous study but
(200?) RCT (?) Sn=100 vs. bimonthly health education by face to face or home unknown ly post BP monitoring + did not report
Cn=101 visit or telephone follow up at least 5 times P HBP treatment rate + validity and
BP control rate + reliability
community service persons
Zhang et anti-hypertensive drug .
+
a.  [RcT(p)  [Uneontrolled BP health education booklet anti-hypertensive drug om |Pe & |BP reading x
Sn=38 vs. . post |BMI +
(2007) Cn=38 monthly meeting
- BP monitoring 1-2 times per week
usual treatment therapy
Wang RCT (?) uncontrolled BP hi?:g;nizlrf e reportad content and mefhocs usual treatment thera| 1y [P & |drug adnerence + xjﬁgrs;(:cgrug
(2007) ' Sn=140 vs. P ' Py y post |BP control status + . .
time? questionnair
Cn=140
frequency?
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Cheng biweekly intervention based on assessement knowledge + self-design S.C&.lle
uncontrolled BP pre & . reported validity
etal. RCT (?) a IKAP |performer? unknown ly BP reading +(6m, 12m) -
(2008) Sn=136 vs. time? post social support + and reliablity
Cn=136 ' PP SRSS
management
BP monitoring at least once per month
Deng et _ health education behavior +
al.(2008 |RCT (?) Sn—_462 vs: x behaviour intervention unknown 3y pre & risk factor + x
Cn=213 post .
) performer? BP reading +
time?
frequency?
smoking +
monthly lecture conducted by GP alcohol intake +
Yang & RCT ?(?ﬁ:)t\r/]v—ef U(Z?EOZtik:e?\('c)I:/IiZEH hone) re& ?(;/v(\e/rs\;vlilggt; +
Liu (introduce |Sn=179 vs. x exerciseprescpr)i tion P unknown 12m post exercise + y x
(2008) |the method) |Cn=175 prescrip P
performer? treatment +
time? BP control +
complication +
BP control rate +
health education and self-management booklet knowledge +
. monthly lecture health belief +
Li et.al. Sn=92 vs. L pre &
RCT (? x lank + x
(2008) CT(?) Cn=93 BP monitoring blan 3m post drug z_adherence
performer? exercise +
time? weight control +
dietary +
BP control status +
RCT rural doctor performed drug z_adherence +
Zhu health education poster pre & |exercise -
(cluster uncontrolled BP [ . - usual care ly . x
(2008) . B health education prescription post  |smoking +
sampling) |Sn=228 vs. .
_ monthly lecture alcohol intake +
Cn=189
low salt +
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Wei et

trained community health care provided
making treatment therapy with patient

level to level

BP reading +
BP control rate +
drug adherence +

al. RCT (?) Sn:_150 Vs x weekly outpatient department visit or home visit before management(descrlbg ly pre & return visit + x
Cn=150 management content in post .
(2008) BP uncontrolled different level) over weight +
monthly home visit after BP controlled lifestyle behavior -
emotion -
trained nurse performed
quarterly lecture lasted for 1 hour
_ physical examination +
élég;)a . RCT (?) (S:rr]]__%zvs KAP  [consultant 1 time usual care ly pgest& Is(gl(;vr\:z:geement N self design scale
B weekly in the first month home visit 30min P g
biweekly home visit 30min
a total of 26 times
health education Knowledge +
booklet BP reading +
Yang &
= . +
Zhou RCT (?) Sn _193 Vs < quarterly Ie(.:ture blank 3m pre& [TC =
(2008) Cn=193 BP monitoring post (TG +
performer? HDL +
time? BMI +
health education
uncontrolled BP performer?
+
(Cz%%ng) RCT (?) Sn=60 vs. x time? usual care ly p:)i‘t& Knowledge <
Cn=60 frequency? P
method?
health education booklet
RCT outpatient lecture
Yang (according |department monthly telephone follow up pre & |knowledge + .
(2008) [to sequence |Sn=100 vs. * time? unknown om post |drug adherence + self design scale
of visiting>) [Cn=100 frequency?
peformer?
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community nurse performed

6m: SBP +/smoking

ggtgﬁgt weekly home visit in first month + monthly home visit 3;;::5 +/dietary +/ exercise +
Su RCT (?) unEontroIIed B8P risk factor analysis risk factor analysis 6m Easelir’1 12m: SBP +/DBP +/ BMI -
(2008) ' SP=56 vs individualized instruction individualized instruction 05 /TC +/smoking +/alcohol
Cn_—50 ' family assessment & 1 Y lintake +/exercise +/BP
- health education for families y monitoring monthly +
Wang et usual follow up e & drug adherence +
al. RCT (?) Sn=202 vs. health education lecture bimonthly * 4 times usual follow-up 8m post BP control rate +
(2008) Cn=198 perfomer? P knowledge +
RCT et sducation
Xie (according |Sn=89 vs. reformer? drua treatment 6m |post BP control rate +
(2008) [to sequence |Cn=87 fimeﬁ ' g P BP control status +
of visit) '
frequency?
health education
. performer?
Dai & [RCT Sn=396 vs. Content?
Qu (double _ . blank ly |post |BP control rate
. Cn=390 time?
(2009) ([blinded)
frequency?
method?
health education
uncontrolled BP performer? .
E;Z(())r(])%) RCT (?) Sn=396 vs. time? unknown 2y p;it& aB di;?:gg;g:
Cn=391 frequency? P
method?
BP reading +
. weight +
uncontrolled BP trained health care providers performed 3 t!me BMI +
Sn=589 (HBP . s monthly follow up points,
Hu et al. return visit, telephone follow up and home visit (time? ST : JWC + -
(2009) RCT (?) 171) vs. frequency?) medicine instruction 3y [baselin TG +-
Cn=583(HBP g Y . . health lifestyle instruction el5y
135) one to one until achieved goals & 3y TC +-

BP control rate +
complication +
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monthly follow up and BP monitoring smoking +
. . uncontrolled BP health.educatlon |qclud!ng exercise,dietary,smoking monthly follow up and BP study a!cohol intake
Li & Liu _ cessation, alcohol intaking, drug treatment o group |dietary +
RCT (?) Sn=55 vs. monitoring ; x
(2009) B performer? pre & |exercise +
Cn=51 .
time? post |drug treatment +
frequency? BP control +
drug treatment
Wang & SN=32 vs. instruction drug treatment BP control rate +
Wang [RCT (?) Cn=32 weely follow up instruction ly [post |knowledge + x
(2009) B performer? drug adherence +
time?
trained community nurses or doctors
drug treatment
health record
monthly follow _up _ drug treatment BP reading +
Shu & . _ weekly BP monitoring BP control +
. RCT (single |Sn=350 vs. . . . . monthly follow up pre &
Lin . _ health education(self management instruction,dietary 2y knowledge + x
blinded) Cn=350 : . L . ) healt record post .
(2009) instruction, exercise instruction, psychological N dietary +
. . . weekly BP monitoring L
instruction, weight control) complication +
weekly BP monitoring
performer?
time?
health r_ecordlng drug adherence rate +
professional performed health .
. . exercise adherence rate +
Wei et education(nurse?Doctor?) .
Sn=61 vs. pre & [salt intake adherence rate +
al. RCT (?) R drug treatment usual care ly .
Cn=61 . post  |weight control adherence
(2009) regular follow up: at least 2 times per month rate +
time? .
+
frequency? BP reading +(6m, 12m)
GPs and community nurses treatment adherence status +
Feng et SN=320 vs drug treatment behavior change rate +
al. RCT (?) B ' health education (described content) drug treatment 18m(post  |smoking - self design scale
Cn=320 . .
(2009) time? BP reading +
frequency? BP control rate +
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regular health education

BP control rate +

Wang Sn=478 vs. performer? . .
?
(2009) RCT (?) Cn=512 time? blank ly |[post +DBP reading and difference |x
frequency?
Yao Sn=38 vs. drug treatment
?
(2009) RCT (?) Cn=38 health education drug treatment 6m |post |BP control status x
health education booklet
o . treatment adherence rate +
Yang SN=100 vs individualized instruction unk ore & |BP reading +
’) - . 7 -
(2009) RCT (?) Cn=100 performer. health education booklet now post  |BP control status + <
time? n .
health lifestyle +
frequency?
quarterly_lnterven_tlon for |(?W rlsk_ patlen_t lifestyle behavior + .
monthly intervention for middle risk patient Morisky drug
. 18-35 years old . . L . knowledge +
Lietal. N weely intervention for high risk patient pre & . adherence
RCT (?) Sn=58 vs. . . . usual care ly BP reading + . .
(2009) Cn=52 reminder patient using computer system post questionnair
- performer?
time?
knowledge +
dietary +
described health education content Zvrsggkt}':];cintrol _
Lan Sn=50 vs. performer? pre & .
? . +
(2009) RCT (?) Cn=50 time? blank ly nost alcohgl intake x
frequency? exercise +
' emotion control +
SBP reading +
DBP reading -
Li uncontrolled BP e\::;grrzn\é\ﬁek BP monitoring unk treatment adherence rate +
(2009) RCT (?) Sn=100 vs. Fime’) ' usual care now [post  |BP reading + <
Cn=100 ' n BP control status +
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emotion control +
dietary +
low salt +
Zhuet |RCT uncontrolled BP tr_a ined 8 teams performed . . . . alcohol intake + . scales had been
. _ biweekly health education *7 times(90min per time) usual hypertension pre & |self-management behavior + . .
al.(2009 |(simple Sn=185 vs. x o 6m . used in previous
. B within 3 months management post |self efficacy +
) randomized) (Cn=184 study
health status +
health service utilization +
BMI -
BP reading +
one to one consultant
drug treatment
hypertension guideline BP reading +
weekly telephone follow up
Wang & _ . . . . . BP control rate +
Sn=183 vs. biweekly outpatient visit received drug treatment and in pre &
Deng RCT(1: )|~ x L o 3m knowledge + <
Cn=183 health education: knowledge,drug waiting list post .
(2009) . . . . . . health behavior +
instruction,dietary,exercise,sleeping,psychological
instruction,weight control, self monitoring
performer?
time?
health recording
health recording education team(nurse ?
Yan et education team(nurse?Doctor?) Doctor? ) BP reading +
al RCT (?) Sn=60 vs. < monthly health education lecture monthly health education 6m |oost BP control rate + self design scale
(2'009) ' Cn=60 health education booklet lecture P health behavior + CPAT
BP monitoring health education booklet
for all families BP monitoring
only for patient
community nurse performed
Zeng & regular follow up and instruction unk knowledge +
Wang |RCT (?) Sn=60 vs. x helath education booklet and lecture blank now [post  |self management + <
(2009) Cn=60 time? n BP control rate +
Frequence?
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drug treatment
health education

BP reading +
BP control rate +
low salt dietary -

Xiaet |RCT bimonthly lecture re & |smoking cessation +
al. (randomized |Sn=65 vs. health education booklet drug treatment ly P g self design
_ post |alcohol intake +
(2009) [table) Cn=65 regular follow up .
exercise +
performer?
; drug treatment +
time?
drug adherence +
drug treatment
health education
psychological intervention knowledge +
Liu Sn=40 vs. . . pre & |drug treatment rate +
?
(2009) RCT (?) Cn=40 dletar.y educe}tlon drug treatment 6m post  |BP control rate + x
drug instruction i
BP reading +
performer?
time?
drug treatment
community nurse performed drug treatment
Wang & _ . .
. Sn=60 vs. one nurse in charge of 15 cases monthly group lecture 90min knowledge +
Li RCT (?) R o . 6m |post x
(2009) Cn=60 weekly home visit or telephone follow up or lecture per time control rate +
time? health education booklet
Frequence?
health education (discribed contents) 5
Yeetal Sn=104 vs performer? pre & adherence *
"IRCT (?) B ' . ' health education 2y BP control status + x
(2010) Cn=82 time? post .
BP reading +
frequency?
BP reading +
Tan Sn=300 vs. team based(doctor and nurse et al) pre & |BP control classification +
?
(2010) RCT() Cn=300 biweekly health education lecture * 7 times unknown 12m post |drug adherence rate + *
lifestyle +
biweekly health education lecture
Zhang et SN=206 s, described health education content ore & |BP reading +
al. RCT (?) Cn=109 GPs vs.18-20 cases usual care ly ost  |KAP + unknown scale
(2010) B time? P
frequency?
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discharge from

health education in hospital
monthly follow up * 6

dietary adherence rate +
drug treatment +

He et al. a hospital telephone follow up et al. health education in hospital o
RCT (? t +
(2010) cT® Sn=99 vs. performer? 6m pos self monltorlng
. exercise -
Cn=99 time?
BP control status +
frequency?
community health care providers(doctor or nurse?)
| e [tsanan o g
al. RCT (?) 5P ye g P monthly BP monitoring 30-36 |3y |post [BMI + x
(2010) Sn=99 vs. weekly video times per case complication +
Cn=99 monthly health education lecture P P
time?
RCT . health education inhospital dietary adherence rate +
. discharge from s
Wang et |(according . monthly home visit within 6 month I . drug treatment +
. a hospital - . health education in hospital o
al.(2010 |to discharge SN=39 Vs monthly BP monitoring at least 15 times 6m |post |self monitoring + x
) consequence|~ ' telephone contact inregular exercise -
Cn=39 .
) performer? BP reading +
Huan weekly telephone
g Sn=50 vs. monthly home visit pre & |BP reading + described BP
etal. RCT (?) R unknown 6m
Cn=50 performer? post  |BP control status + measure
(2010) .
time?
biweekly outpatient visit and BP monitoring
Zhang outpatient drug treatment drug treatment adherence rate + described
RCT (?) Sn=50 vs. performer? 6m |[post
(2010) _ . BP control status + adherence measure
Cn=50 time?
frequency?
_ . BP control status + .
Zhu RCT (?) Sn=98 vs. maklng mutual trgqtment therapy outpatient treatment 6m |post  |Knowledge + described BP
(2010) Cn=70 biweekly home visit . measure
health behavior +
usual care and drug treatment
Cai RCT (2) Sn=76 vs. weekly BP monitoring usual care and drug treatment v |Pre & [adherence rate + <
(2010) ' Cn=76 monthly outpatient visit monthly BP monitoring y post |BP control status +

health education (15min?)
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weekly lecture *6 times

self- . - .
+
Lietal. Sn=208 vs. manage health e.ducat|.0n guideline level-to-level management pre & BP reading
RCT (?) _ group discussion L 6m BP control rate + x
(2010) Cn=205 ment accordance to guideline post e
support from doctors classification +
model
performer?
drug treatment
monthly health education lecture
Bao et SN=124 vs. Ilfestlly modlflcatlpn ore & |Bp reading +
al. RCT (?) Cn=90 x exercise intervention drug treatment 2y ost  |Complication + <
(2010) - performer? P P
time?
frequency
drug adherence rate +
trained team based including 1 doctor and 3 nurses exercise adherence rate +
RCT (11 |outpatient weekly home visit and telephone follow up in the first BP monitor adherence rate |Morisky drug
month + adherence
Peng matched department . . . usual care and health . . .
B x biweekly home visit and telephone follow up in the . 4m |post |dietary adherence rate + questionnair
(2010) [general Sn=60 vs. education lecture . L
information) |Cn=60 second month weight control adherence  [Discribed
- 1 time home visit and 2 telephone follow up every 3 rate + adherence measure
weeks in the third and fourth month BP control rate +
knowledge +
adherence rate +
dietary adherence rate +
. . exercise adherence rate +
discharge of a telephone counseling
Tan hospital performer? drug adherence rate +
? . ' + i
(2010) RCT (?) SN=93 vs. x time? blank 3m |post |stress self design scale
substance abuse +
Cn=93 frequency?

BP monitoring +
side effects monitoring +
return visit +
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health recording: doctor performed

. RCT health education: monthly health education lecture,
Xia & . uncontrolled BP .
. (according _ regular home visit BP control status +
Liu Sn=300 vs. blank 5y |post . <
(2010) to room Cn=210 performer? complication +
NO.) - time?
frequency?
ight +
GP performed zr\:]e;t;’gilght
Yang et SN=412 Vs 10-20min instruction per day smoking +
al.(2010 |RCT (?) B ' discribed health education contents usual care 6m |post . g self design scale
) Cn=412 time? dietary +
fre u.enc 5 exercise +
a 4 alcohol intake +
drug treatment
outpatient health education face to face without data
Wang uncontrolled BP families support drug treatment smoking +
?
(2010) RCT() Sn=80 vs. performer? 6m  {post alcohol intake + *
Cn=76 time? low salt dietary +
frequency
ight +
drug treatment over yvelght
. . emotion +
excluded SN=262 Vs community service drug treatment smoking +
same as |RCT (?) B ' performer? health education 6m |[post . g self design scale
Cn=180 . dietary -
092 time? ;
exercise +
frequency

alcohol intake +

Sn: sample size in the study group
Cn: sample size in the control group
GP: general practitioner

BP: blood pressure

RCT: randomised controlled trial
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Abstract: This study aims to develop a nurse-led hypertension management model in the community setting and
pilot it to an experimental trial. A total of 73 recruited participants were randomly allocated into two groups. The
study group received a home visit and 2-4 telephone follow-ups from the trained community nurses assisted by
nursing student volunteers. The control group received doctor-led hypertension management. Data was collected
at recruitment and immediately after the 8-week program. Outcome measures included blood pressure readings,
self-care adherence, self-efficacy, quality of life, and patient satisfaction. Participants from the study group led by
nurses had significant improvement in self-care adherence, patient satisfaction post-intervention than those from
the control group led by doctors. However, there were no statistical significant differences in blood pressure read-
ings, quality of life and self-efficacy between the two groups. The findings show that the nurse-led hypertension
management appears to be a promising way to manage hypertensive patients at the community level, particularly
when the healthcare system is better integrated.

Keywords: Community, hypertension management, nurse-led, pilot study, randomized controlled trial

Introduction that interdisciplinary team-based care involving

such professionals as nurses can exert positive
Hypertension has a high prevalence rate and effects on hypertension management [9].
low control rate worldwide. Finding a way to Studies on nurse-led care show higher patient
improve blood pressure (BP) control is a major adherence and satisfaction rates compared
challenge. Anti-hypertensive drugs and life- with doctor-led care in the primary care setting,
style modifications are well recognised as with similar effects on mortality and quality of
effective BP control measures, and are thus life (QoL) [10, 11]. The intervention strategies in
recommended in the guidelines of many coun- successful nurse-led hypertension care pro-
tries and regions [1-7]. Unfortunately, the rates grammes include counselling and health edu-
of adherence to the BP control measures and cation [12-18], and self-management such as
implementation of the guidelines remain low BP monitoring [12, 13, 16-18]. Compared with
[5, 8]. Effective hypertension management pharmacological treatment, these nurse-led
should therefore incorporate essential ele- non-pharmacological intervention strategies
ments to improve patient adherence. In con- are lower in cost but can contribute to reducing
ventional medical treatment, physicians play a systolic blood pressure (SBP) by 4.8 mmHg [9].
primary role in BP control. However, physicians Nurse-led intervention has thus been suggest-
are more likely to focus on pharmacological ed as a promising way to manage hypertensive
treatment and overlook the strategies for BP patients, although it lacks consistent interna-
control, such as interventions that involve life- tional evidence. Accordingly, researchers [19,
style modifications and the provision of struc- 20] have called for further evaluation of nurse-
tured follow-ups to monitor the effects of treat- led care’s efficacy in hypertension manage-
ment or intervention. There is evidence to show ment. As Clark et al. [20] point out, since the
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existing evidence comes mostly from the United
States, it is necessary to obtain hypertension
management evidence from other countries
and regions.

In this study, a randomized controlled trial (RCT)
was conducted to develop, and experimentally
evaluate the effects of a model designed to
guide the practice of nurse-led hypertension
management in the community. The prelimi-
nary nurse-led hypertension management mo-
del was tested in practice, thereby providing
evidence of and valuable insights into its feasi-
bility and efficacy. The study has examined the
difference in BP reading, self-care adherence,
self-efficacy, QoL and patient satisfaction
between patients who received care guided by
the nurse-led hypertension management mo-
del and those who received care guided by doc-
tor-led hypertension management.

Materials and methods
Enrolment of participants in RCT

The RCT study was conducted in a community
health centre (CHC) in Hangzhou, China, with
73 participants recruited (36 in the study group
and 37 in the control group). Ethical approval
was obtained from the CHC involved in the
study. All information was provided to the par-
ticipants in written form. Signed consent forms
were obtained from all participants. The inclu-
sion criteria for study participation were: (a) a
diagnosis of hypertension, (b) >35 years old
and (c) living within the health service network
of the CHC. The exclusion criteria were: (a)
inability to communicate, (b) inability to be con-
tacted by phone, (c) terminal iliness, (d) co-mor-
bidities in contradiction with the intervention
programme (e.g. exercise) and (e) pregnancy.

Interventions

The study involved an 8-week intervention. The
control group in the study received hyperten-
sive care guided by the traditional doctor-led
model. Such care included unstructured and
irregular follow-ups with pharmacological treat-
ment by general practitioners. These follow-ups
occurred when patients visited general practi-
tioners to get supplemental medicines in the
centre. The control group received health edu-
cation leaflets published by local department
and the bimonthly health education lectures
provided by the centre.
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The study group received nurse-led hyperten-
sion management designed on the basis of the
4-C (comprehensiveness, collaboration, coordi-
nation, and continuity) framework developed by
Wong et al. [21]. Comprehensiveness was
assured in patient assessment and health doc-
umentation by using the Omaha System [22].
Its use allowed patients’ health problems in the
environmental, psychosocial, physiological and
health-related behaviours domains to be asse-
ssed, and the results of all assessments, inter-
vention implementation and changes in health
condition to be recorded systematically and
dynamically. Collaboration was assured by hav-
ing the trained community nurses work with
other team members such as general practitio-
ners, nursing student volunteers, coordinator
and the patients themselves to manage the lat-
ter's health condition. Coordination involved
the trained community nurses organising and
facilitating available resources to meet pati-
ents’ needs. The trained community nurses
provided home visits. After the home visit, the
trained community nurse and a nursing student
volunteer provided follow-up for every patient
by telephone, thereby enhancing the effects of
intervention. Two monthly telephone follow-ups
were provided to those whose BP at recruit-
ment was lower than 140/90 mmHg. Four
biweekly telephone follow-ups were provided to
those whose BP at recruitment was 140/90
mmHg or higher. These interventions and the
training offered to the community nurses were
based on protocols developed with reference to
guidelines [23], literature review [16] and
expert consultation.

Effects of interventions

The outcome measures included systolic blood
pressure (SBP) and diastolic blood pressure
(DBP), self-care adherence, self-efficacy, QolL,
and patient satisfaction. SBP and DBP were
measured twice using a calibrated YUYUE
sphygmomanometer, with patients’ average BP
readings recorded [23] by the research assis-
tants, who also collected the remainder of the
outcomes through patient self-reports during
face-to-face interviews carried out in the outpa-
tient department of the CHC.

Self-care adherence was measured using the
adherence form adopted in previous studies
[16, 21], which includes adherence to smoking
cessation, alcohol restriction, salt restriction,
regular physical activity, home blood pressure
monitoring (HBPM) and the use of anti-hyper-
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[ Enrolment ] Assessed for eligibility (n = 300)

Excluded (n = 227)
Not meeting inclusion criteria (n = 52)

Declined to participate (n = 175)

Randomised (n=73)
Yy [ Allocation ) l
Allocated to the study group (n = 36) Allocated to the control group (n = 37)
Received allocated intervention (n = 36) Received allocated intervention (n = 37)
Did not receive allocated intervention (n = 0) Did not receive allocated intervention (n = 0)
v ( Follow-up ] v
Lost to follow-up (cannot be contacted) (n = 3) Lost to follow-up (cannot be contacted) (n = 2)
Discontinued intervention Discontinued intervention
Refused the visit (n = 3) Refused the visit (n = 2)
In hospital (n = 2) In hospital (n = 3)
[ Analysis W ¥
Analysed (n = 36) Analysed (n = 37)
Excluded from analysis (n = 0) Excluded from analysis (n = 0)

Figure 1. Patient allocation and experimental design.

tensive drugs. For smoking cessation and alco-
hol restriction, a score of 2 was given for adher-
ence and a score of 1 for non-adherence. With
respect to the remainder of adherence, a score
of 3 was assigned for complete adherence, 2
for partial adherence and 1 for non-adherence.
A high rate of inter-rater reliability, i.e. 0.92, was
achieved for this measure.

Participants’ self-efficacy was measured using
the Chinese version of the Short-form Chronic
Disease Self-Efficacy Scale (CDSES) [24]. The
CDSES includes six items, each of which is
rated on a scale ranging from 1 (not at all confi-
dent) to 10 (totally confident). The scale’s
Cronbach’s alpha coefficient in this study was
0.82.

QoL was measured using the Chinese version
of the Short-Form Health Survey (SF-36) [25].
The SF-36 includes eight domains of functional
status: physical functioning, role-physical, bodi-
ly pain, general health, vitality, social function-
ing, role-emotional and mental health. The
score for each domain ranges from O (worst
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possible health status) to 100 (best possible
health status). In this study, the questionnaire’s
Cronbach’s alpha coefficient ranged from 0.71
t0 0.94.

Patient satisfaction was measured using a
scale modified from the Patients’ Satisfaction
Scale employed by Wong et al. [21]. The modi-
fied scale contains ten items, ranked on a
6-point scale (5 = very satisfactory, 4 = satis-
factory, 3 = fair, 2 = unsatisfactory, 1 = very
unsatisfactory, O = not applicable). The scale’s
Cronbach’s alpha coefficient in this study was
0.92.

Data analyses

All data were recorded and analysed using the
Statistical Package for the Social Sciences, ver-
sion 17.0. Baseline data were compared using
a chi-square test for categorical data and inde-
pendent t-tests for continuous data. A paired
t-test was used for BP readings, self-efficacy,
and QoL to test for within-groups differences
and an independent t-test to test for between-
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Table 1. Comparison of the characteristics of the two groups (n = 73)

Variable ] :‘;t;"(% ) Srf”fégrgz;’ C?]”fg;g(r%’p ¥%/t-test (p value)

Sex
Male 27 (36.99) 15 (41.67) 12 (32.43) 0.677 (0.472)
Female 46 (63.01) 21 (58.33) 25 (67.57)

Educational level
No formal education 9(12.32) 5(13.89) 4(10.81) 3.96" (0.139)
Primary education or below 14 (19.18) 10 (27.78) 4(10.81)
Secondary education or above 50 (68.49) 21 (58.33) 29 (78.38)

Living status
Live alone 10 (13.70) 5(13.89) 5 (13.51) 0.00" (1.000)
Live with others 63 (86.30) 31 (86.11) 32 (86.49)

Marital status
Married 49 (67.12) 24 (66.67) 25 (67.57) 0.01" (1.000)
Single 24 (32.88) 12 (33.33) 12 (32.43)

Income
Below average 61 (83.56) 29 (80.56) 32 (86.49) 0.41" (0.750)
Average or above 12 (16.44) 7 (19.44) 5(13.51)

Age (years)
Mean (SD) 69.13 (9.72) 70.42 (10.63) 67.81(8.82) 1.13*% (0.262)
[Range] [47-89] [47-89] [51-84]

Co-morbidity
No co-morbidity 17 (23.29) 7 (19.44) 10 (27.03) 0.59" (0.581)
One or more co-morbidities 56 (76.71) 29 (80.56) 27 (72.97)

Body mass index
Mean (SD) 24.56 (2.89) 24.33 (2.82) 24.89 (2.91) -1.46% (0.146)
[Range] [16.24-32.53] [16.22-29.34] [20.42-32.53]

Waist circumference
Mean (SD) 86.54 (9.32) 86.46 (8.99) 86.53 (9.45) -0.09% (0.927)
[Range] [64-123] [64-108] [66-123]

Note: *, Chi-square test; *, Independent sample t-test.

group differences. A Wilcoxon signed-rank test
was used to compare self-care adherence and
patient satisfaction pre- and post-intervention,
and a Mann-Whitney U-test was performed to
compare the ranked scores between the two
groups. Missing data were replaced by last
observation values according to previously
reported method [26], and the intention-to-
treat analysis was performed. Two-tailed p val-
ues of < 0.05 were considered significant.

Results
Demographic and health characteristics

Of the 73 participants recruited (36 in the study
group and 37 in the control group) in this RCT
study, 15 (eight in the study group and seven in
the control group) were lost to follow-up or dis-
continued the programme. Results relative to
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the 15 participants were analyzed by the inten-
tion-to-treat analysis according to previous
report [26]. The patient allocation is illustrated
in Figure 1. There were no statistically signifi-
cant differences between the demographic and
health characteristics of the patients who
dropped out and those who completed the
study. The participants in the study and control
groups received nurse-led and doctor-led
hypertension managements, respectively.

Table 1 presents the participants’ demographic
and health characteristics. It can be seen that
the majority of the participants were female
(46, 63.0%). The mean age was 69.1 (SD = 9.7;
range = 47-89) and more than half (68.5%) had
a secondary school or above level of education.
In addition, the majority of participants (76.7%)
had one or more co-morbidities, with a mean
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Table 2. Comparison of the blood pressure readings of the two groups (n = 73)

Study group n = 36

Control group n = 37 Independent t-test

Mean (SD) Mean (SD) tvalue p value
Systolic blood pressure
Pre-test 130.92 (10.14) 131.95 (11.67) -0.401 0.689
Post-test 130.83 (9.94) 132.24 (13.86) -0.498 0.620
Paired t-test, t, p-value 0.069, 0.945 -0.128, 0.899
Diastolic blood pressure
Pre-test 74.31(6.23) 76.05 (8.10) -1.032 0.306
Post-test 72.75 (6.64) 75.35 (6.86) -1.646 0.104
Paired t-test, t, p-value 1.324,0.194 0.587, 0.561

Table 3. Comparison of self-care adherence between the two groups (n = 73)

Study group Control group Mann-Whitnev U-test
Variables n= ,36 n= ,37 ’
Med.|an Med.|an Z value p value
(Interquartile Range)  (Interquartile Range)

Smoking cessation
Pre-test 2 (2-2) 2(2-2) -0.433 0.665
Post-test 2 (2-2) 2 (2-2) -0.433 0.665
Wilcoxon signed-rank test, Z, p-value 0.000, 1.000 0.000, 1.000

Alcohol restriction
Pre-test 2 (2-2) 2 (2-2) -0.052 0.959
Post-test 2(2-2) 2 (2-2) -0.723 0.470
Wilcoxon signed-rank test, Z, p-value 0.000, 1.000 -1.000, 0.317

Salt restriction
Pre-test 2 (1-2) 2(1-2) -0.588 0.557
Post-test 3(2-3) 2(1-2) -2.366 0.018
Wilcoxon signed-rank test, Z, p-value -2.357,0.018 -0.235, 0.814

Regular physical activity
Pre-test 2(2-3) 2 (2-2) -0.751 0.453
Post-test 2(2-3) 2 (2-2) -1.185 0.236
Wilcoxon signed-rank test, Z, p-value -0.504, 0.614 -0.000, 1.000

Home blood pressure monitoring
Pre-test 3(2-3) 2 (2-3) -0.536 0.592
Post-test 3(2-3) 2(2-3) -3.101 0.002
Wilcoxon signed-rank test, Z, p-value -2.646, 0.008 -1.000, 0.317

Use of anti-hypertensive drugs
Pre-test 2 (1-3) 2 (1-3) -1.042 0.297
Post-test 3(3-3) 2 (1-3) -4.626 0.000
Wilcoxon signed-rank test, Z, p-value -4.179, 0.000 -1.265, 0.206

body mass index (BWI) of 24.6 (SD =2.9)and a
mean waist circumference (WC) of 86.5 (SD =
9.3). There were no statistically significant dif-
ferences between the study and control groups
at baseline data. No statistically significant dif-
ferences in the participants’ BP readings (Table
2) were found between the two groups after the
8-week intervention.
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Self-care adherence

Although the two groups had equivalent adher-
ence scores (Table 3), the study group dis-
played significant improvements in salt restric-
tion (Z =-2.357, p = 0.018), HBPM (Z = -2.646,
p =0.008) and drug use (Z=-4.179, p = 0.000)
post-intervention. These results suggest that
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Table 4. Comparison of self-efficacy between the two groups (n = 73)

Study group n = 36 Control group n = 37 Independent t-test

Variable

Mean (SD) Mean (SD) t value p value
Pre-test 6.20 (1.93) 5.77 (1.98) 0.957 0.342
Post-test 6.73 (1.63) 5.87 (2.18) 1.904 0.061
Paired t-test, t value (p value) -1.497 (0.143) -0.306 (0.761)
Table 5. Comparison of quality of life between the two groups (n = 73)
. Study group n = 36 Control group n = 37 Independent t-test
Variables
Mean (SD) Mean (SD) tvalue p value
Physical functioning
Pre-test 85.56 (12.86) 84.05 (16.62) 0.431 0.668
Post-test 84.03 (16.12) 82.84 (19.49) 0.285 0.777
Paired t-test, t, p-value 0.544, 0.590 0.367,0.716
Role physical
Pre-test 68.75 (41.99) 74.32 (42.28) -0.565 0.574
Post-test 67.36 (42.18) 78.38 (38.26) -1.169 0.246
Paired t-test, t, p-value 0.158, 0.875 -0.498, 0.621
Bodily pain
Pre-test 74.78 (19.14) 72.86 (26.14) 0.357 0.722
Post-test 75.58 (23.99) 75.78 (23.61) -0.036 0.971
Paired t-test, t, p-value -0.201, 0.842 -0.564, 0.576
General health
Pre-test 46.53 (11.57) 49.89 (22.24) 1.237 0.220
Post-test 55.94 (19.43) 46.22 (12.81) 2.532 0.014
Paired t-test, t, p-value 2.515, 0.017 0.818, 0.419
Vitality
Pre-test 71.11 (13.94) 72.70 (17.50) -0.429 0.669
Post-test 72.78 (15.65) 75.95 (14.57) -0.896 0.374
Paired t-test, t, p-value -0.634, 0.530 -1.366, 0.180
Social functioning
Pre-test 85.42 (16.77) 91.55 (12.17) -1.786 0.079
Post-test 85.76 (16.13) 88.51 (20.49) -0.636 0.527
Paired t-test, t, p-value -0.133, 0.895 0.893, 0.378
Role emotional
Pre-test 74.07 (41.49) 79.28 (36.30) -0.571 0.570
Post-test 73.15 (41.27) 81.08 (36.47) -0.871 0.387
Paired t-test, t, p-value 0.122,0.903 -0.264, 0.793
Mental health
Pre-test 79.89 (17.12) 85.84 (11.22) -1.751 0.085
Post-test 83.56 (13.62) 87.68 (10.77) -1.432 0.157
Paired t-test, t, p-value -1.162, 0.253 -0.954, 0.347
8-week nurse-led intervention program can Patient self-efficacy

effectively enhance patients’ adherence to
both prescriptions of anti-hypertensive drugs
and recommendations of lifestyle modifica-
tions such as salt restriction.
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As given in Table 4, there was a slight increase
in the mean score of patient self-efficacy in the
study group after intervention in comparison
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Table 6. Comparison of patient satisfaction between the two groups (n=73)

Stundi %rgup Conr:rgl ?%;oup Mann-Whitney U-test
Med.ian Med.ian Z value p value
(Interquartile Range) (Interquartile Range)
Pre-test 35.50 (0.00-48.00) 34.00 (0.00-40.00) -0.583  0.560
Post-test 40.00 (24.00-49.00) 32.00 (0.00-40.00) -2.054  0.040
Wilcoxon sinned ranks test, Z value (p value) -2.303, (0.021) -0.430, (0.667)
with the control group (6.73 versus 6.20). Table cacy, our study proved that the community
5 shows the mean scores of eight domains of nurses could be trained to play a key role in
QoL in the two groups. After intervention, in the hypertension management at community level
domain of general health, the mean score and contribute to improvement of patient out-
increased by 9.41 (from 46.53 to 55.94) in the come.
study group (P = 0.017). When compared to the
control group, a significant difference also was The study suffered two major limitations. First,
observed (P = 0.014). These results suggest just like other non-profit intervention studies
that intervention guided by nurse-led hyperten- conducted in the doctor-led health care organ-
sion management model is more effective on isations, it is difficult to conduct a large-scale
enhancing patients’ general health than the trial. Thus, relatively small sample size in the
control doctor-led management. study might affect evaluation of effects of the
intervention in this study. Second, as with all
Patient satisfaction single-centre study, the generalisability of our
results to other healthcare settings is unknown,
As given in Table 6, the intervention effected no although the centre is a typical community
significant change in this domain in the control health care organization.
group, whereas a significant post-intervention
increase was observed in the study group (t = Patient adherence is associated with clinical
-2.303, p = 0.021). There was also a significant outcomes and health care cost. Improving
difference between the groups after the inter- patient adherence is a vital factor of effective
vention (t = -2.054, p = 0.040). The significant BP control. In this study, trained community
difference was detected within the study group nurses enhanced patient adherence by using
(p =0.021) as well as between two groups after effective strategies such as home visit and
intervention (p = 0.040). These results suggest telephone follow-ups [27]. The finding that the
that hypertensive patients were more satisfied nurse-led intervention achieved greater patient
with nurse-led hypertension management than adherence than the doctor-led control is con-
the control doctor-led management. sistent with the result of a meta-analyses study
[11].
Discussion
The nurse-led hypertension management mo-
In the doctor-led CHCs, doctors dominate hy- del is practicable in guidance of managing
pertension management. This study has report- hypertensive patients at the community level,
ed the nurse-led hypertension management while its effects on patient BP readings still
model to compare its effects with a traditional need to be evaluated. In further study, efforts
doctor-led model in an experimental trial in should be made to improve structural factors
China. In the study, we have established a such as the health system in order to maximize
nurse-led hypertension management model the effectiveness of the nurse-led model.
guided by 4-C framework [21]. When subjected
to an RCT, our nurse-led model resulted in Acknowledgements
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Appendix 3

RO RS
The Omaha System

HRUH

Instructions:

1.

PR RS 4 A4 42 SR, o B MO B, AR
1-4 ARl 55 AN SO O EEAL U, RLAE SR 5-16 MR 55 =4
NPEBRATIS, ALEER 17-34 ANl 55 DUASSUS O i BEAH AT s, RS
55 35-42 Al ile BEANRDEAT % H T IUH o R VTGS BIGRE VTN, s
S VP 5 301 I RLE AL - 00 A 0 — A2 9 4T, 8 R 1] R T 25
RN E RIS AN H .

The following table is comprised of 42 health problems across four domains.

The first domain is the environmental domain including NO.1 to NO.4 health

problems. The second domain is the psychosocial domain including NO.5 to

NO.16 health problems. The third domain is the physiological domain including

NO.17 to NO.34 health problems. The fourth domain is the health-related

behaviours domain including NO. 35 to 42 health problems. Each health

problem has its sub-items. For each problem identified, please tick v in the

column on the right side of the corresponding sub-items. Please fill the date of

home visit and each telephone follow-up.

VBN A AR R )R ) KIBIS 45 1y, KARERIARL: BAUERAT N SR

Wik PP WA 27 T

K: 1=8RZ N 2=D¥FAR0 3= A=W A 5=7e 70 A

B: 1=AV5 Y 2=F/M6Y 3=lfAteY 4=EIRY 5= BieH

S: 1= EAEIRAAME 2=/ EFEIRAANAE  3=r EERRE IR AL
A=RE AR FIALE  S=TCRERAMAAE

Please rate the case’s knowledge, behaviour and status in each identified health

problem. The rating scale is as follows:

Knowledge

1 = No knowledge

206



2 = Minimal knowledge

3 = Basic knowledge

4 = Adequate knowledge

5 = Superior knowledge

Behaviour

1 = Not appropriate behaviour

2 = Rarely appropriate behaviour

3 = Inconsistently appropriate behaviour

4 = Usually appropriate behaviour

5 = Consistently appropriate behaviour

Status

1 = Extreme signs/symptoms

2 = Severe signs/symptoms

3 = Moderate signs/symptoms

4 = Minimal signs/symptoms

5 = No signs/symptoms

AN SR BB R ) RS Jt 1 T 10, R AE AR R BT IR 25 E/TICIS
RO, E REHE e TR, T ARE BT RT, CARERAZEH,
S AR, xRl — > ) v] A 2 b T PR T T A SEt R Tk
P ZBRIE .

Please tick V in the o of E/T/C/S for those interventions implemented for each
health problem of cases in the corresponding category. E stands for
teaching/guidance and counselling. T stands for treatments and procedures. C
stands for case management, and S stands for surveillance. More than one

category can be chosen for the same health problem.
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BEEARR

The Omaha System

Wi H %45 Case number: No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7
i A& Problem A Al B Al B Al B Al B Al B Al B &

1 A Income K B S[K BS[K BSI|K BSI|kK BS[kK BS[K B S
EOTOCOSO |EOTOCHSO |[EOTOCHSO |[EOTOCOSO [EDTOCOHSO [EDNTOCOSO [EDTOCOSOH

1.1 [f&/BA R Low/no income

1.2 | EEJ7 K Uninsured medical expenses

1.3 {0 LA 5 06 T i Able to buy only necessities

2 T4 Sanitation K B SIK B SI|K BS|K BS[[K BSI|K B S|K B S
EOTOCOSO |EOTOCHSO |[EOTOCHSO |[EOTOCOHSO [EDTOCOHSO [EDTOCOHSO [EDTOCOSO

21 |JE{EFIENUIE Soiled living area

2.2 | &L B A 2 Inadequate food storage/disposal

3 1152 Residence K B SIK B SI|K BS|K BS[K BSI|K B S|K B S
EOTOCOSO |EOTOCHSO |[EOTOCHSO |[EOTOCHSO [EDNTOCOHSO [EDTOCOHSO [EDTOCOSOH

3.1 | BERLBEUE/AS %24 Steep/unsafe stairs

3.2 |4EiE=[a)44EL Cluttered living space

3.3 | FHE& R %4 Unsafe appliances/equipment

4 4B B/ TAE AT % 4 Neighborhood/workplace safety K B S|k BS[k BSIK BSIK BSI|K BS[K B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EdTOCcHsH

4.1 | RAEF)FA A /AN %2 4 Inadequate/unsafe play/exercise areas

5 B4 4L X B8 Communication with community resources K B S[K BSIJK BS|K BS|k BS[K BS[ B S
EOTOCOSO |[EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EOTOCcHsd

5.1 | ARBWGEIRIUR S %k UAE 7 Unfamiliar with options/procedures for obtaining services

5.2 |MEDAHE AR S SR ALE B A (a3 E Difficulty understanding roles/regulations of service providers

5.3 | XSS AN & Dissatisfaction with services

6 41: 22 Social contact K B S[K B S|k BSI|K BS|K BS|K BS[K B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EOTOCcHsH

6.1 | A FRAIAERC M Limited social contact

6.2 | WA S HIEUAK R 5 3 Minimal outside stimulation/leisure time activities

7 A (5.8 Role change K B S[K B S[K BSIK BSI|K BS[K BS[K B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EdTOcHsd

7.1 |ZKIHHTH f 8 Assumes new role

7.2 [REILHTMFA L Loses previous role

8 APBr5E A& Interpersonal relationship K B S[K B S[K BSI|K BSI|K BSI|K BS[K B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSsO [EdTOcHsd

8.1 [ AR A/ B AR5+ % %2 HE Incongruent values/goals/expectations/schedules

8.2 | AFryEHI5A A Inadequate interpersonal communication skills

9 RPE Spirituality K B S[K B S[K BSIK BSIK BSIK BS[K B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EdTOcHsd

9.1 | RMASID5 BT Ml FE BT 2245 7 %8 Conflicting spiritual beliefs and medical/health care regimen

10 | {5 Grief K B S[K B S[K BSI|K BSI|K BS[K BS[ B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EdTOcHsd

11* [R5 3¢ Mental health K B S[K BSIK BSI|K BS|K BS[ BSI[K B S
EOTOCOSO |EOTOCOSO [EOTOCHSO [EQTOCcOSO |[EOTOCOSO |[EOTOCOSO [EOTOcHsd

111 |MeREAR W 24E Apprehension/undefined fear

11.2 |RENIIZ 575508 RIS Loss of interest/involvement in activities/self-care

11.3 | 5 & HBEh /R ) Irritable/agitated/aggressive

114 |4b¥EE J7 A 3 Difficulty managing stress

11.5 [4bPEIGTEA#E Difficulty managing anger

11.6 [YR4R1EEFH% = Somatic complaints/fatigue

11.7 |14 5 Mood swings

12 |k Sexuality K B S[IK B SIK BSI|K BS|K BS[ B SI[ B S
EOTOCOSO |EOTOCOSO [EOTOCHSO [EQTOCcOSO |[EOTOCOSO |[EOTOCOSO [EOTOcHsd

12.1 | Rt 5% & Dissatisfied with sexual relationships

13 |/ F )L Caretaking/parenting K B S[K B S[K BSI|K BSI|K BS[K BS[ B S
EOTOCOSO |EOTOCOSO [EOTOCHSO [EQTOCcOsO |EOTOcOsO |[EOTOcOsO [EdTOcHdsd

13.1 | s AR BETSH kAT 1k (1) e BRI Difficulty providing preventive and therapeutic health care

13.2 |Xf (IiA$HE) ST &/ WA Dissatisfaction/difficulty with responsibilities

1 %R Knowledge B: 17N Behaviour S: JIRZ Status
T HE /RS MEH Teaching/Guidance/Counseling
. WJTHIFET Treatments and Procedures
: NEEF Case management
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BEEARR

The Omaha System

TjiH %45 Case number: No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7

14 |BiZ Neglect K B S[K BSIJK BS|K BS|K BS[K BS[ B S
EOTOCOSO |EOTOCHSO |[EOTOCHSO |[EOTOCOSO [EDTOCOHSO [EDNTOCOSO [EDTOCOSOH

14.1 |EJTHREIA /L% Inadequate/delayed medical care

15 [JE1F Abuse K B SI[K BSIJK BSIK BS|K BSI|K BSI[ B S
EOTOCOSO |EOTOCHSO |[EOTOCHSO |[EOTOCOSO [EDTOCOHSO [EDTOCOHSO [EDTOCOSO

16 |BKHIK & Growth and development K BS[K BSI|K BS|K BS[K BSI|K BSI|K B S
EOTOCOSO |EOTOCHSO |[EOTOCHSO |[EOTOCOSO [EDTOCOHSO [EDTOCOSO [EDTOCOSOH

16.1 | S5ERAFFHIAIT A Age-inappropriate behavior

17 |W7%i Hearing K BS[K BSI|K BSI|K BS|K BS|[K BSI[ B S
EOTOCOSO |EOTOCHSO |[EOTOCHSO |[EOTOCOSO [EDNTOCOHSO [EDTOCOHSO [EDTOCOSOH

17.1 |WrIE% B AKX Difficulty hearing normal speech tones

17.2 |07 3 B U8 B AR5 Absent/abnormal response to sound

18 [#LiiE Vision K B S|K BsSJK BSI|K BS|K BS|K B S|k B S
EOTOCOSO |[EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EdTOCcHsd

18.1 | & /NI FRIZI)E I 3 Difficulty seeing small print/calibrations

18.2 |/ ¥ Difficulty seeing distant objects

18.3 | FHIEYIAHE Difficulty seeing close objects

19 [ULiHAIE 5 Speech and language K B S|K B SIK BSJK BSJK BSJK BSJK BS
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EOTOCcHsH

20 | TE2E Oral health K BS[K BSI|K BSIK BS|K BS|[K BSI[ B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EOTOCcHsH

20.1 | ZF iR B 5 I Missing/broken/malformed teeth

20.2 | ZF PSR /L Sore/swollen/bleeding gums

21 |iA%1 Cognition K B SIK B S|K B SIK B S|K B S[K B S|K B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EOTOCcHsH

21.1 |21 32 BR Limited recall of recent events

21.2 |z B 1 32 BR Limited recall of long past events

22 |# Pain K BS[K BSIK BSIK BS|K BS|[K BSI[ B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EdTOcHsd

22.1 | RIEAIE/FEIH Expresses discomfort/pain

22.2 | KISR0 B/ 1 T 7 Elevated pulse/respirations/blood pressure

22.3 |#& A/H T Pallor/perspiration

23 |#%iH Consciousness K B S[K BSIK BSIK BS|K BS|[K BSI[ B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EdTOceHsd

24 |k Skin K BS[K BSIJK BSIK BS|K BS|K BSI[K B S
EOTOCOSO |EOTOCOSO [EOTOCHSO (EDTOCOSO |[EOTOCOSO |[EOTOCOSO [EdTOcHsd

24.1 |#54%/ESE Lesion/pressure ulcer

24.2 [J&JE Pruritus

24.3 [P0 & 3EiR Delayed incisional healing

25 [#Z&-NLA- % Zh A% Neuro-musculo-skeletal function K B S[K B S[K BSI|K BS|K BS[ BS[[ B S
EOTOCOSO |EOTOCOSO [EOTOCHSO [EQTOCcOSO |[EOTOCOSO |[EOTOCOSsO [EdTOcHsd

25.1 [353h7EE 2R Limited range of motion

25.2 |*P4i79%55 Decreased balance

26 | Respiration K B S|K BSIK BS|K BSI|K BSIK BSI|K B S
EOTOCOSO |EOTOCOSO [EOTOCHSO [EQTOCcOsO |[EOTOCOsO |[EOTOCOSsO [EOTOcHsd

26.1 |ZW Cough

26.2 |4 Cyanosis

26.3 [P % S5 Abnormal breath sounds

27* |{&¥ Circulation K B S[K BSIK BSI|K BS|K BS[ BSI[ B S
EOTOCOSO |EOTOCOSO [EOTOCHSO [EQTOCcOSO |[EOTOCOSO |[EOTOCOSsO [EdTOcHsd

27.1 [k Edema

272 |kZ k> Decreased pulses

27.3 | A5 5 Discoloration of skin

274 | BJRRAE CEFD NIZ% Syncopal episodes (fainting)/dizziness

1 %R Knowledge B: 17N Behaviour S: JIRZ Status
T HE /RS MEH Teaching/Guidance/Counseling

. WJTHIFET Treatments and Procedures

: NEEF Case management

: W5 Surveillance

»v o= m =

209




BEEARR

The Omaha System

T H %5 Case number:

275

IfJE 52505 % Abnormal blood pressure reading

27.6

DR Irregular heart rate

27.7

LF R Excessively rapid heart rate

27.8

#3318 Excessively slow heart rate

27.9

D% S H 14 % Abnormal heart sounds/murmurs

27.10

o JIESE I S AR A &5 SR 7 H Abnormal cardiac laboratory results

28

Witk-7K & Digestion-hydration

K B S

K B S

K B S

K B S

K B S

K B S

K B S

EOTOCOSO

EOTOCOSO

EOTOCOSO

EOTOCOSO

EOTOCOSO

EOTOCOSO

EOTOCOSO

28.1

% L/MX I Nausea/vomiting

28.2

HALA K Indigestion

28.3

77 1fi. Anemia

29

HE{EIZh A% Bowel function

K B S

K B S

K B S

K B S

K B S

K B S

K B S

EdTOCOSO

EOTOCOSO

EOTOCOSO

EOTOCOSO

EOTOCOSO

EOTOCOSO

EOTOCOSO

29.1

RAG AR 1R 5 52 Abnormal frequency/consistency of stool

29.2

HE{E 2 Painful defecation

30

WA PR TEE Urinary function

K B S

K B S

K B S

K B S

K B S

K B S

K B S

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

30.1

HEPR B BP9/ Burning/painful urination

30.2

JR 2% Incontinent of urine

30.3

SR 2UJEH Urgency/frequency

30.4

JR 5% Abnormal amount

30.5

SRS A0 A 45 S 57 % Abnormal urinary laboratory results

31

“E5H )68 Reproductive function condition

K B S

K B S

K B S

K B S

K B S

K B S

K B S

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

AR PR 248 22 3/ 55 1 SR 4E B X Difficulty managing menopause/andropause

34

—

1 e/ % YLt i Communicable/infectious condition

K B S

K B S

K B S

K B S

K B S

K B S

K B S

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

34.1

K Fever

34.2

AN I Y2 J7 Z€ Does not follow infection control regimen

35*

‘5 7% Nutrition

K B S

K B S

K B S

K B S

K B S

K B S

K B S

EdrOcOsd

EdrOcOsd

EdrOcasd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

35.1

. Overweight

35.2

2% Nnderweight

35.3

A8 A BB A S U ¥ BE 2 A fE Exceeds established standards for daily caloric/fluid intake

35.4

YRE R H41 Nnbalanced diet

35.5

A G (18 751X Does not follow recommended nutrition plan

35.6

JR RS B B v Y AR 8% Unexplained/progressive weight loss

35.7

I ITLKE Hypoglycemia

35.8

= LB Hyperglycemia

36

Rl AR AT A 2. B2 45 Sleep and rest patterns

K B S

K B S

K B S

K B S

K B S

K B S

K B S

EdrOcdsd

EdrOcdsd

EdrOcdsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

EdrOcOsd

36.1

MENR/A B S TP K BE Sleep/rest pattern disrupts family

36.2

B HE R K Frequently wakes during night

36.3

AT EE R 15 PRIR L I R IRR B A Insufficient sleep/rest for age/physical condition

37*

14355 Physical activity

K B S

K B S

K B S

K B S

K B S

K B S

K B S

EdrOocdsd

Edrocdsd

Edrocdsd

Edrdcdsd

Edrdcdsd

Edrdcdsd

Edrdcdsd

37.1

B A TS 77 30 Sedentary life style

37.2

ANIE 24— B3B3 % 3 Inadequate/inconsistent exercise routine

37.3

SRR G AR A C 32 52 R/ Inappropriate type/amount of exercise for age/physical condition

38

> NI Personal care

K B S

K B S

K B S

K B S

K B S

K B S

K B S

EdrOocdsd

EdrOocdsd

Edrocdsd

Edrdcdsd

Edrdcdsd

Edrdcdsd

Edrdcdsd

AR RS0 588 BRI % 30 Unwilling/unable/forgets to complete personal care activities

39*

)5 Substance use

K B S

K B S

K B S

K B S

K B S

K B S

K B S

EdrOocdsd

Edrocdsd

Edrocdsd

Edrdcdsd

Edrdcdsd

Edrdcdsd

Edrdcdsd

39.1

W JEAL J5 14k 77 2 Abuses over-the-counter/prescription medications

39.2

i 945 Abuses alcohol

39.3

W /A5 P 0 55 1) B Smokes/uses tobacco products

39.4

7T &M/ T 5% Exposure to cigarette/cigar smoke

1 %R Knowledge B: 17N Behaviour S: JIRZ Status
T HE /RS MEH Teaching/Guidance/Counseling
. WJTHIFET Treatments and Procedures
: NEEF Case management
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The Omaha System

TjiH %45 Case number: No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7

40 |iT-kIA4= & Family planning K B S[K BS[K BSI|K BSI|kK BS[kK BS[K B S
EOTOCOSO |EOTOCHSO |[EOTOCHSO |[EOTOCOSO [EDTOCOHSO [EDNTOCOSO [EDTOCOSOH

40.1 [HHRIA 7 VGRAME 24478 4 Inappropriate/insufficient knowledge about family planning methods

41*  |{g IR S Health care supervision K B S[K BSI[K BSIK BSIK BSIK BS[K B S
EOTOCOSO |EOTOCHSO |[EOTOCHSO |[EOTOCOSO [EDTOCOHSO [EDTOCOHSO [EDTOCOSO

41.1 | RBEFREIRAT T TR IFAL /AR TT Fails to seek care for symptoms requiring evaluation/treatment

41.2 | KR o R felt B R U 1L (1 2SR 12 Fails to return as requested to health care provider

41.3 | el Z A SIS P57 1K1 Inability to coordinate multiple appointments/treatment plans

414 [E)7HHRIA 2 Inadequate treatment plan

42* | Z3¥)ia97 77 & Medication regimen K B S|K BSIK BSI|K BSI|K BS|K BS|K B S
EOTOCOSO |EOTOCHSO |[EOTOCHSO |[EOTOCHSO [EDNTOCOHSO [EDTOCOHSO [EDTOCOSOH

42.1 | AN M HHE R 550 /0 1) % Does not follow recommended dosage/schedule

422 |Z3WEIEFIAS B =S HIAIESE Evidence of side effects/adverse reactions

42.3 | Z5tEA7 A 24 Improper storage of medication

424 | REEEEE S HIZ54*h 78 Fails to obtain refills appropriately

42.5 | 25%i6 77 )5 R L Inadequate medication regimen

1 %R Knowledge B: 17N Behaviour S: JIRZ Status
T HE /RS MEH Teaching/Guidance/Counseling
. WJTHIFET Treatments and Procedures
: NEEF Case management
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Appendix 4

XU TR A EEENE

Intervention Targets and Contents

Rl

Categories

FIA
Targets

HiANA

Contents

Buiyoea

Buljjesunod  pue sauepinb

ST/ /T

fife ) R0 A
Anatomy/physiology

Hadi s, W EME KIS
Definition of blood pressure, systolic blood
pressure and diastolic blood pressure

e ML P B AT
Causes of hypertension

72 1] L 1 ) B A
Importance of blood pressure control

e ML L ACE
Complications of hypertension

S L PR W

Judgment of blood pressure readings

He Other

1T NIEIE
Behaviour modification

AR AT i T4 ] L R LB 1) B 2
P

Importance of lifestyle to control of high blood
pressure and cardiovascular diseases

W R E B R AEEAT A
Identifying lifestyles needed to be modified

Hee other

SEE G /abE
Continuity of care

P A

Importance of self-management

H B BT A

Use of the booklet of self-management

Bl Dy ) S B A

Plan of the follow-ups and its importance

M B

Guidance of blood pressure monitoring

H'e Other

R
Dietary management

TR R e UL ) 5% 2R

Relationship between dietary and hypertension

B =85, mEf. BRI T I
A

Importance of dietary with low-sodium,
high-calcium, high-potassium, and
high-magnesium to control blood pressure

AN mdS. EE . SRR IR

Choice of dietary with low-sodium, high-calcium,

212




high-potassium, and high-magnesium

PREE L AR HE BRI L 54 W
Judgment of body weight, body mass index and
waist circumference

AT R B Y )

Judgment of balanced dietary

H A4 E NEAERAKT 6g 11
Judgment of 6g sodium salt

Uk L F PN OWIRTS
Methods of reducing sodium intake

HE Other

23
Exercises

AR IB B T e AL Y 2 Ak

Benefits of aerobic exercises

HEIBENIFh A IERE
Choice of aerobic exercises

A SRS B I L IR Wy
Judgment of the intensity of aerobic exercises

A A TR LR A RIS B IR EL,  FF SR
1

Times and lasting time of aerobic exercises for
controlling blood pressure

BB = I
Notes of the exercise

He Other

kY
Substance use cessation

MRS ARt A B S

Impacts of smoking

Ao B PR I S ) 5
Impacts of excessive alcohol intake

RIS Y P

Judgment of alcohol intake

He Other

i 254

Medicine administration

IRZGHIFE . RE IR S
Guidance of dosages, frequency and time of
medicines intake

HMRE

Storage of medicine

H'e Other

254 A gl E
Medication action/side
effects

122 16 I W e 2410 ) B A
Importance  of  medication  administration
according to prescriptions

Pl L 259 A A

Effects of anti-hypertensive drugs

213




Pl s 25 R B E

Side effects of anti-hypertensive drugs

FR AR M 000 i s R A4 A ) R
Importance of regular blood pressure monitoring
and physical examination

H& Other

JEPRIARAIE -2 3
Signs/symptoms-physical

B SN R IR AR : G R 0E, 254
RIEF B S sk A b

Signs and symptoms should be reported such as
complications, side-effects of drugs and the results
of tests

H'& Other

SR E AR
Laboratory findings

MR PRI B i o5 25 SR 0 R
Interpretation of the results of blood and urine
tests

H'& other

By I R R4

Medical/dental care

BNEL, el AR N
Importance of regular visiting and physical
examination

He Other

H'&r Other

SBanBOOJd pue sjuswiieal |

Ft 2ok

o4 2
Cardiac care

A SR A 1 P oY = o AP 5 = M T P S T s
WEJ7T A E M ERER 1R Geifils B3 REH
FHH

Daily monitoring blood pressure in guided
position, time and method according to the
booklet of hypertension self-management

H'e Other

Z3)
Exercises

L. R PERERAEEZE) 3-5
W, B FFEEZE) 20min-60min

For cases without health problems or symptoms
contraindication to exercise, moderate intensity of
aerobic exercise with 3 to 5 times per week and

each time continues to 20 - 60 min is suggested

AU R B AN B 35 Bl 58 AE AR
#: #FH 6000 G AIESE, & 2 P HY
(USTE)

For cases combined with heart diseases or other
diseases and symptoms which is not suitable for
exercises, daily physical activities reached 6000
steps per day and 20000 steps of physical
activities per week is suggested
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H'e Other

By I R R4

Medical/dental care

WITTTR: BMHE G
Algorithm for treatment

H& Other

A 259
Medication
administration

2R R, IRE ]
Medication administration including dosage,
frequency and time

H& Other

YE
Medication set-up

R 25 & 0 R I I 2454
Classification of medication by using drug box

HE Other

H'& Other

1uswabeuew ased

(R —>

it F B9 40 o
Durable medical

P LR T A LT I B A
Coordination of devices of blood pressure

equipment monitoring
H'e Other
RI7 I BHAR #4)> Referral

Medical/dental care

H'e Other

H'& Other
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Appendix 5

BRRAT A (NO. )

Health Behaviour Contract (NO. )

ANGE BRI St LR AT B IR R 2

The following contents should be finalised by the case management nurse and the case after

negotiation

&35
Category

N

Content

B2
KEFT

Agreement

AT

Implementation

I 300
Blood  pressure

monitoring

BREDNE K

Monitoring at least times a day

RS IC R B 4

Recording each result of monitoring

W

Dietary

fi F ERA I AN R BN
Using a spoon to restrict the salt intake

NZ B ANNZ AN IR B4

Reducing intake of high-sodium foods

EQUA N Nk
Taking high-magnesium, high-potassium

and high-calcium foods

QST
Physical activity

25753

Exercise type:

BE K, HXADT min
times per week, at least min

each time

BB RS .

Exercise intensity

EERLSETTIE
Physical activity

TG 1 PR
Quitting smoking

and moderating

AN B A

No smoking or quitting smoking

oD R R X
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alcohol intake Cutting down smoking

(ESN HAZT ml
No more than ml alcohol intake

every day

29 1.
Anti-hypertensive drug

R A, BHOX
Ji FH S T =
_ tablets per time, __times per day

taking time

2 2:

Anti-hypertensive dru
% yp g

IR , R
Anti-hypertensive e mH K

éf‘ » I .
drug JIR 245 1 ) -
__tablets per time, times per day
taking time
PRI
Refilling drugs in time
2 &y RIRE 24
Using a store box for drugs classification
HE
Other
H3H Date
MREHEP LA

Case Management Nurse Signature:

NREA:

Case Signature:
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Appendix 6
L P igtued:

Referral Record

MANRFEENER, BNREEP THEZEN BN ARZA A R ZHEN
If the case meets the criteria of referral, case management nurse should fill the referral
form and contact the coordinator to arrange referral

A8 Referral form

MRS AR HLA
Name of the case Phone number of the case
A R A
Reasons for referral
g mEZE7/N=pig .Pharmacological treatment
Referral ofs 2 Medical check

o e Other
HAXTR otk [X B4 General Practitioner
Referral target oHAHIF I EEA: Doctors of other institution
A HH w0 H
Date of referral date month year
MRk AR B
Name of case Phone number of case
management nurse management nurse

UTAREEN RENEZERE I R ZHRE T
Referral assignee should fill the referral acceptant form and contact the coordinator to
arrange the follow up

A2 Referral acceptant form

SHE N S HE N H T
Name of referral Phone number of referral
assignee assignee

otk Providing service
I
Process of treatment AL Process of treatment

oJCiE At 45 Cannot provide service
JR K Reasons
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Appendix 7
0 3 T B PR ML B R B B IR A S b 1) 2 e

Schedule of the training program for the nurse-led hypertension management programme

LS REME il b S PE TR
Unit Outline Time Address Lecturer Credit
Hours
F—HIT 1. TiHME Outline of the program 2012.06.22 (8 F. Friday) | J /M %4 H Wong Kam Yuet, Frances | 4
Unit 1 2. TiHIIBHELR 8:40am-12:30pm Guangzhou | #INNEE Wu Lai Har, Candy
The conceptual framework of the program X F Zhao Qiong
3. mMERIEEAH (—): FATHE
The basic knowledge of hypertension
Part 1: Epidemiology
4. EIMEREAR (2D 40T
The basic knowledge of hypertension
Part 2: Non-pharmacological treatment
5. il EREARMR (=) 29+
The basic knowledge of hypertension
Part 3: Pharmacological treatment
5RO = WA E N YN 2012.06.22 (& 11 Friday) | J~JH KB Zhu Xuejiao 4
Unit 2 Hypertensive patient adherence 2:00pm-6:00pm Guangzhou | F£/bF Wang Shaoling

2. ml s A R
Health education on hypertensive patients
3. EHLUTR LR

Motivational interview and its application
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E=HI 1. AR R H M H 2012.06.23 (F 7~ Il fai# )L Jian Jinger, Eva 4
Unit 3 Self-empowerment and its application Saturday ) Guangzhou
2. HEEH KRHMH 8:30am-12:30pm
Self-management and its application
U7 ZWERE Hospital visit 2012.07.06 (4 1o Friday ) | &t JURERE AL X 4 8
Unit 4 Z Vi W21 Home visit 8:30am-5:00pm Hong Kong | The community nurses of
LR R Kowloon Hospital
Focus group of advanced nursing practitioners
FHHIT BRI 248 e H N 2012.07.07 (Ji /5 Saturday) | &t F /0¥ Wang Shaoling 4
Unit 5 Omaha System and its application 8:30am-12:30pm Hong Kong | &K&W Zhu Xuejiao
FNHIT 10 0 e A FRE S S8 3 R Ak 2012.07.07 (Ji /5 Saturday) | &t ¥ 9 Yang Xiaoming, Sue 4
Unit 6 Case management and its effect on comorbidities | 1:30pm-5:30pm Hong Kong | %3 Wu Qiwen, Alina
of hypertension IH3EH Tan Meiling, Bonnie
2. WIS RGE R WE s A R AN R T/ ¥ Wang Shaoling
SaPAZE!
The application of the Omaha System to case
management for comorbidities of hypertension
FLHo 1. KU ERHENH 2012.07.12 (J& Y Il # 4> H Wong Kam Yuet, Frances | 8
Unit 7 Protocol of home visit and its application Thursday) Guangzhou | #HNNEE Wu Lai Har, Candy
2. WG TR S H A 5:30pm-9:30pm % 1] Yang Xiaoming, Sue
Protocol of the telephone follow-up and its 2012.07.13 (J# 11. Friday) F /¥ Wang Shaoling
application 8:30am-12:00pm KEWr Zhu Xuejiao
3. MZ%>] Case practice
PRI 571 TOTAL 36
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Appendix 8
Self-care Behaviour Scale

1. During the past four weeks, did you take the anti-hypertensive drugs
according to the prescription (only applicable to the case received

pharmacological treatment )

1.1 Dose 01 No O, Yes
1.2 Time 0, No 0, Yes
1.3 Frequency o; No oo Yes

2. During the past four weeks, did you monitor your blood pressure every day?
o1 No

0p Partly, times per week or times per month

O3 Yes

3. During the past four weeks, did you smoke?

o1 No
o2 Yes, _ perday
4. During the past four weeks, did you take alcohol?
o No
02 Yes, ml per day

5. During the past four weeks, did you restrict salt intake?

o No

o Partly

o3 Yes (only applicable to the case whose salt consumption was less than 6g
per day)
6. During the past four weeks, did you regularly engage physical activities?

o No

o, Partly

oz Yes (only applicable to the case who regularly engaged physical

activities 3 times or more and lasted for at least 20 min each time)
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1L AELEN AN, EIRMZY)_GGEH T k25 #E)

1 RN g — B o G o B
1.2 B[] AT Vg — 2k o G o B
1.3 REFN R E — X o1 G o, A
2. EREW A AW, BRGEH R ?
o &
oA, KIAEL KIA
os B

3. A EM—DHW, KRAWM?
0178
oA, XK

4. L ER—DHAN, EBREUIN?
0176
02 H > i, ml/R __

5. e L —AHW, BREA R RN
0176
o2 #

03 A7 _CAUE A 5 BEff v B H A MEN B 85 <69 LA T3
6. fEL LK —AHWN, EREAHETIEIZS)?

01 G

o2 #

o3 i (UEH TR AZEZ) 3 KU E, BFREREE [ 20min DA -85
UCF S 10min*&E % 3 IR )
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Appendix 9

Short-form Chronic Disease Self-Efficacy Scale

For each of the following questions, please circle the number that corresponds

to your confidence that you can do the tasks regularly at the present time.

1. How confident are you that you can do the different tasks and activities needed to
manage your health condition so as to reduce you need to see a doctor?
notatall | ] 1 1 1 | | | | | Toaly
confident 1 2 3 4 5 6 7 8 9 10  confident

2. How confident are you that you can keep the emotional distress caused by your
disease from interfering with the things you want to do?
Not at all ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ] ‘ Totally
confident 1 2 3 4 5 6 7 8 9 10  confident

3. How confident are you that you can do things other than just taking medication
to reduce how much your illness affects your everyday life?
notatall | ] ] 1 1 | | | | | Totly
confident 1 2 3 4 5 6 7 8 9 10  confident

4. How confident are you that you can keep the fatigue caused by your disease from
interfering with the things you want to do?
notatall | | 1 | 1 1 1 1 | | Toaly
confident 1 2 3 4 5 6 7 8 9 10 confident

5. How confident are you that you can keep the physical discomfort or pain of your
disease from interfering with the things you want to do?
Not at all ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ] ‘ Totally
confident 1 2 3 4 5 6 7 8 9 10  confident

6. How confident are you that you can keep any other symptoms or health problems
you have from interfering with the things you want to do?
Notatall | ] | 1 1 | | 1 | | Toaly
confident 1 2 3 4 5 6 7 8 9 10  confident
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Appendix 10
SF-36

The following questions are related to your view on your health condition, your feeling and
your ability of physical activities. If you cannot confirm the answer, please choose one

comes closest to yours. Please give your comments and suggestions after you answer the

questions.

Please tick \ in the answer

1. Ingeneral, how would you rate your health?

Excellent o
Very good o
Good o
Fair o
Poor o
2. Compared to one year ago, how
would you rate your health in general  Much better now than one year ago o
now? Somewhat better now than one yearago o
About the same as one year ago o
Somewhat worse now than one year ago o
Much worse now than one year ago o
Health and daily activities
3. The following items are about activities you might do during a typical day. Does your
health now limit you in these activities? Is so, how much?
Limiteda limiteda not
lot little limited at
all
(1) Vigorous activities, such as running, lifting
@] @) @)
heavy objects, participating in strenuous sports:
(2) Moderate activities, such as moving a table,
@] @) @)
sweeping the floor, or stretching
(3) Carrying groceries, such as shopping o o o
(4) Climbing several flights of stairs ) o o
(5) Climbing one flight of stairs ) o o
(6) Bending, kneeling, or stooping o o o
(7) Walking about 1,500 metres o o o
(8) Walking about 800 metres o o o
(9) Walking about 100 metres o o o
(10) Bathing or dressing yourself o o o
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4. During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result of your physical health?
Answer yes or no for each question

Yes No
(1) Cut down on the amount of time you spent on work or other o )
activities
(2) Accomplished less than you would like o o
(3) Were limited in the kind of work or other activities o o
(4) Had difficulty performing the work or other activities (for o o

example, it took extra effort)

5. During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result of any emotional problems, such as depression or
anxiety

Answer yes or no for each question

Yes No
(1) Cut down on the amount of time you spent on work or other
activities ° °
(2) Accomplished less than you would like o o
(3) Didn’t do work or other activities as carefully as usual o o

6. During the past 4 weeks, to what extent has your physical health or emotional problems
interfered with your normal social activities with family, friends, neighbours, or groups?

Please tick \ in the answer

Not at all o
Slightly o
Moderately o
Quite a bit o
Extremely o

7. How much bodily pain have you had during the past 4 weeks?

Please tick \ in the answer

None o)
Very mild o
Mild o
Moderate o
Severe o
Very severe ©

8. During the past 4 weeks, how much did pain interfere with your normal work (including
both work outside the home and housework)?

Please tick \ in the answer

Not at all o
Alittle bit o
Moderately o
Quite a bit o
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Extremely o
Your feeling
9. These questions are about how you feel and how things have been with you during the
past 4 weeks. For each question, please give the one answer that comes closest to the way
you have been feeling.
Please tick one \ in each row

How much of the time during the past A A
4 weeks Allof Most good Some little None
the of the bitof of the of the
time time the time o-f the time
time time
(1) Did you feel full of pep? o o o o o o
(2) Have you been a nervous person? o o o o o o
(3) Have you felt so down in the
dumps that nothing could cheer you o o o o o o
up?
(4) Have you felt peaceful? o o o o o o
(5) Did you have a lot of energy? o o o o o o
(6) Have you felt blue? o o o o o o
(7) Did you feel exhausted? o o o o o o
(8) Have you been a happy person? o o o o o o
(9) Did you feel tired? o o o o o o
(10) Have your physical health or
emotional problems interfered with
o @) o O @) O

your social activities (like visiting with
friends, relatives, etc.)?

General health condition
10. Please choose the one answer that the status comes closest to yours in each following
statements?
Please tick one \ in each row
Definitely Mostly Don’t Mostly Definitely

true true know false false
(1)1 seem to get sick a little easier than
@) O O O O
other people
(2) 1 am as healthy as anybody | know o o o o o
(3) 1think my health to get worse o o o o o
(4) My health is excellent o o o o o

Your comments or suggestions:
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Appendix 11

Utilisation of Health Care Services

For the following questions, please choose the number that corresponds to your

utilisation of health care service.

1. During the past four weeks, did you self-prescribe any anti-hypertensive drug?
o, No
0, Yes, number of times:
2. During the past four weeks, did you visit the outpatient department due to
hypertension?
o; No
o, Yes, number of times:
Number of times of visiting the community health centre:
3. During the past four weeks, did you visit the emergency department due to
hypertension?
o, No
0, Yes, number of times:
Did you seek help from the community health centre before visiting the emergency
department?
o; No
0, Yes, number of times:
4. During the past four weeks, did you hospitalise due to hypertension?
o; No
o, Yes, number of nights:
Did you seek help from the community health centre before hospitalising?
o, No
0, Yes, number of times:
5. During the past four weeks, did healthcare providers visit you at home due to
hypertension?
o, No
o, Yes, number of times:
6. During the past four weeks, did healthcare providers phone you due to hypertension?
o; No
0, Yes, number of times:
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Appendix 12
Patients’ Satisfaction Scale

For each of the following questions, please choose the number that corresponds
to your satisfaction of hypertensive care that you received from community
healthcare providers

1. The explanation of what is hypertension provided by community healthcare
providers
o; Excellent 0y Satisfactory ogFair 04 Needs improvement 05 Very weak
oe Not applicable

2. The explanation of the treatment of hypertension provided by community
healthcare providers
01 Excellent 0, Satisfactory osFair o4 Needs improvement 05 Very weak
oe Not applicable

3. The suggestion of adhering to treatment of hypertension provided by
community healthcare providers
01 Excellent 0 Satisfactory o0z Fair 04 Needs improvement 05 Very weak
oe Not applicable

4. The explanation of the importance of home blood pressure monitoring
provided by community healthcare providers
01 Excellent 0, Satisfactory osFair o4 Needs improvement 05 Very weak
oe Not applicable

5. The guidance of home blood pressure monitoring provided by community
healthcare providers
01 Excellent 0, Satisfactory osFair 04 Needs improvement 05 Very weak
oe Not applicable

6. The explanation of justifying the result of blood pressure monitoring
provided by community healthcare providers
0; Excellent 0, Satisfactory ogFair 04 Needs improvement 05 Very weak
o Not applicable

7. The effects of blood pressure control produced by community healthcare
providers
01 Excellent 0y Satisfactory ogFair 04 Needs improvement 05 Very weak
o Not applicable

8. The counselling of hypertension management provided by community
healthcare providers
01 Excellent 0y Satisfactory ogFair o4 Needs improvement s Very weak
o Not applicable
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To WONG Kam Y uet (School of Nursing)
From KWONG Wai Yung, Chair, Departmental Research Committee
Email hsenid@ Date 11-Sep-2012

Application for Ethical Review for Teaching/Resear ch Involving Human Subjects

| write to inform you that approval has been given to your application for human subjects ethics review

of the following project for a period from 31-Aug-2012 to 31-Dec-2013:

Project Title: Effects of nurse-led hypertension management model in
Mainland China:A randomized controlled trial

Department: School of Nursing

Principal Investigator: WONG Kam Y uet

Please note that you will be held responsible for the ethical approval granted for the project and the

ethical conduct of the personnel involved in the project. In the case of the Co-Pl, if any, hasaso

obtained ethical approval for the project, the Co-Pl will aso assume the responsibility in respect of the

ethical approval (in relation to the areas of expertise of respective Co-Pl in accordance with the

stipulations given by the approving authority).

Y ou are responsible for informing the Departmental Research Committee in advance of any changesin
the proposal or procedures which may affect the validity of this ethical approval.

Y ou will receive separate email notification should you be required to obtain fresh approval.

KWONG Wai Yung
Chair

Departmental Research Committee
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Appendix 14

Effects of Nurse-led Hypertension Management Model in Mainland China:
A Randomised Controlled Trial

INFORMATION SHEET

You are invited to participate in a research study conducted by ZHU Xuejiao, a PhD student
of the School of Nursing at The Hong Kong Polytechnic University, under the supervision of
Professor WONG Kam Yuet and Dr. WU Lai Har. The project will be conducted in
Huang-hua-gang-jie community health centre, Yue-xiu, Guangzhou, Guangdong. The project has
been approved by the Human Subject Ethics Sub-committee (HSESC) of The Hong Kong
Polytechnic University

The project aims to help you to improve the control of blood pressure and maintain better
health condition at home. The study will involve completing a questionnaire, measuring blood
pressure, body weight and height, and waist circumference, those will take you about half hour.
All of you will have a health education booklet on blood pressure management and receive
routine follow ups at outpatient clinic. Some of you will be allocated into for home visits and
telephone follow-ups. The telephone calls will be recorded. There is no evident risk involved in
the study since the intervention is not invasive but concerns the shaping of healthy lifestyle.

You have every right to withdraw from the study before or during the study without penalty
of any kind. The duration of the study will take about 4 months. Your decision does not affect
your health care service and other community service.

All data collected from you will remain confidential, and will be used solely for research
and academic purposes. If you have any enquiry or suggestion about of this research study,
please do not hesitate to contact ZHU Xuejiao, a Ph.D student of School of Nursing, Hong Kong
Polytechnic University (Phone Number is 020- ).

If you have any complaints about of this research study, please do not hesitate to contact Dr
Virginia Cheng, Secretary of the Human Subjects Ethics Sub-Committee of The Hong Kong
Polytechnic University in writing (c/o Research Office of the University) stating clearly the
responsible person and department of this study.

Thank you for your cooperation and participating in this study!

School of Nursing, The Hong Kong Polytechnic University
Research group of the project of Effects of Nurse-led Hypertension Management Model in Mainland China
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Appendix 15
CONSENT TO PARTICIPATE IN RESEARCH

Effects of Nurse-led Hypertension Management Model in Mainland China: A
Randomised Controlled Trial

I hereby consent to participate in the captioned
research, which is will be conducted at the Huang-hua-gang-jie community health
centre and conducted by the School of Nursing at the Hong Kong Polytechnic
University.

I understand that information obtained from this research may be used in future
research and published. However, my right to privacy will be retained, i.e. my
personal details will not be revealed.

The procedure as set out in the attached information sheet has been fully explained. |
understand that my participation in the project is voluntary.

I acknowledge that | have the right to question any part of the procedure and can
withdraw at any time without penalty of any kind.

Name of participant

Signature of participant

Name of researcher
Signature of researcher

Date
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