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Abstract

Health service systems worldwide face challenges to improve the functional health of
patients with heart failure. A heart failure management policy has recently been launched
in Thailand. This study aimed to evaluate the effectiveness of this policy focusing on the
functional capacity of these patients, and to identify the multilevel factors influencing their
functional capacity. A cross- sectional design using a multilevel approach was used.
Questionnaires and a six-minute walk test were performed with 413 patients with heart
failure at 13 cardiac outpatient clinics from tertiary hospitals located in the Bangkok
metropolitan area and the central part of Thailand. Descriptive statistics and multilevel
linear regression were used to analyze the data. The results revealed that the mean six-
minute walk distance (269.2+126.6 m) of the participants indicated a low level of functional
capacity. Sex, age, severity of co-morbidity (p<0.001), self-care, and adequacy of income
(p<0.05) significantly influenced the functional capacity. Participants receiving heart
failure management provided by cardiologists and cardiac nurses undergoing a 4-month
cardiovascular course performed a longer walk distance than those receiving care from
cardiologists and general nurses (p<0.05). To maximize the functional capacity of patients
with heart failure, their diversity and the integration of a specialized care team are vital
for effective HF management at all cardiac clinics

Keywords: Heart failure, functional capacity, six-minute walk test, health service system

! Doctoral candidate, Faculty of Nursing, Mahidol University, Bangkok, Thailand.

2 Department of Surgical Nursing, Faculty of Nursing, Mahidol University, Bangkok, 10700, Thailand.
Tel. 0-9925-1952; Fax: 0-2412-8415. E-mail: siriorn.sin@mahidol.edu

3 Department of Medical Nursing, Faculty of Nursing, Mahidol University, Bangkok, Thailand.

4 Department of Biostat, Faculty of Public Health, Mahidol University, Bangkok, Thailand.

5 Department of Medicine, Faculty of Medicine, Mahidol University, Bangkok, Thailand.

* Corresponding author

Suranaree J. Sci. Technol. 25(3):295-306



296

Evaluation of a Health Service System for Heart Failure Management in Thailand

Introduction

Heart failure (HF) is a progressive clinical
syndrome that affects 38 million people
globally (Braunwald, 2015). Recent research
from several western countries has reported
HF prevalence at approximately 1-2% of the
population (Paren et al., 2014; Heidenreich
et al., 2013). In the USA and Europe, the 1-year
mortality rate was 9% (Dokainish et al., 2017).
Among developing countries in Asia, including
Thailand, the HF prevalence rates range from
1-3% of the population (Reyes et al., 2016) and
reported as between 3.4-6.7% of all hospitalized
patients (Rajadurai, 2017). The 1-year mortality
rates are also high in Southeast Asia patients
with HF at 15% (Dokainish et al., 2017). The
adaptation of a service system for heart failure
management may help to reduce the burden of
HF in Asian countries.

The service system for heart failure
management in western countries is based on
the American Heart Association (Yancy et al.,
2017) and the European Society of Cardiology
guidelines (Ponikowski et al., 2016). This system
includes a multidisciplinary care team (MTD)
and implementation of heart failure management
guidelines which emphasize personalized holistic
care; evidence has shown that it significantly
reduces morbidity, mortality (Davidson et al.,
2015; Driscoll et al., 2013; Ponikowski et al.,
2016), and improves the quality of life and the
functional status of patients with HF ( Crissinger
etal., 2015; Verma et al., 2017). Currently, there
are 2 models of care in cardiac outpatient
clinics, cardiologist-led or clinical nurse specialist
(CNS)-led clinics (Lambrinou et al., 2013;
Urvashi, 2018). As is evident, the roles of the
CNS contribute to improve the health
outcomes of cardiac patients as they focus on
therapeutics, education, monitoring, follow-
up, and self-care management support for these
patients and their families (Bekelman et al.,
2013; Chouinard et al., 2013).

Although shown to be effective from
evidence which is drawn from major HF
patients’ backgrounds in western countries, the
ability to implement heart failure management
guidelines may vary from country to country.
In 2013, the Ministry of Public Health in

Thailand ( 2016) implemented a policy to
improve the service system for patients with
HF in ambulatory care by establishing
more cardiac clinics using an MTD led by
a cardiologist and using chronic heart failure
management programs ( CHF- MPs) in all
tertiary hospitals. The goal of this policy is
focused on patient- centered care and team
management to improve the quality of care and
promote the desired health outcomes, especially
the functional capacity of the HF patients. To
date no evaluation of the impact of the Thai
policies on the clinical outcomes in HF patients.

Reduced functional capacity is a common
consequence of HF and one of the crucial
clinical outcomes that reflects the quality
of HF management (Davidson et al., 2015).
Nowadays, the six-minute walk test (6-MWT)
is a validation tool that has been widely used
to assess the functional capacity of HF patients
(Pollentier et al., 2010; Hwang et al., 2016).
From previous western studies, there were
significant multilevel factors, including the
service system and patient characteristics, that
could affect the functional capacity of HF
patients. In relation to the service system, the
model of care using an MTD, especially
a cardiologist and cardiac nurse as CNS, and
the utilization of the standard guidelines in
CHF-MPs play an important role in improving
the health outcomes of HF patients ( Driscoll
et al., 2013; Davidson et al., 2015). With respect
to patients’ characteristics, previous studies
revealed that HF patients who were female
(Pollentier et al., 2010), older adults (Pepera
et al., 2015), had a lower socioeconomic status
(Dokainish et al., 2015; Verma et al., 2017) and
had a greater severity of co- morbidities and
were more likely to have poor functional capacity
(Fry etal., 2016). As Andersen (1995) asserted,
the optimal functioning of patients relies
heavily on the integration of the care needs and
health service under different conditions and
with the varying contexts of individual patients.
However, there is still a lack of information
integration of various factors in both levels to show
what important factors contribute to enhancement
of the functional capacity of HF patients.
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The purposes of this study were to
evaluate the effectiveness of the HF management
policy implementation by assessing the patients’
functional capacity and identifying the
influential factors, including service system
factors; the model of care and level of
implementation of CHF-MPs and the patients’
factors comprising sex, age, adequacy of income
(referred to as adequacy of income for cost of
living), severity of co-morbidity, and self-care,
on their functional capacity. The results could
be used as an informational base for further
improvement of the service system which may
lead to an enhancement of the functional
capacity in patients with HF in developing
countries, especially in Thailand.

Materials and Method

Study Design and Sample

This multilevel study was a cross-
sectional design. According to the multilevel
research criteria, the study size of the service
settings were 12.2 hospitals, which was
calculated with the desired sample size of the
HF patients being at least 30 cases in each
hospital, based on the desired intra-class
correlation (ICC) of 0.15 (Snijders and Bosker,
2012) with the effect size of 0.71, which was
calculated based on a previous HF study
(Shao et al., 2013), with a power analysis of
0.8 and a significance level of 0.05 (Gou,
2005). In anticipation of sample dropouts,
an oversampling of 10% was included. Overall,
the calculated sample size of the service setting
consisted of 13 hospitals with 429 patients,
comprising 33 patients per hospital.

For a sampling procedure in the service
settings, the probability proportional to size
method was used. The inclusion criteria for the
research settings were public hospitals at
tertiary care which had a cardiac clinic and the
gaining of permission to collect data from each
hospital director. Purposive sampling was used
to recruit a head or senior nurse working in a
cardiac clinic (1 nurse per clinic) to provide
information about the health service related to
HF management in each setting. In relation to
HF patients, they were selected with simple

random sampling based on the following
inclusion criteria: (a) had a heart failure diagnosis
according to the international guidelines ('Yancy
etal., 2017); (b) were 18 years or older; (c) had
attended a cardiac clinic for at least 6 months;
(d) had the ability to walk without assistance;
and (e) could understand and communicate in
Thai. The exclusion criteria were as follows:
(a) had had unstable angina or myocardial
infarction during the previous month; (b) had
a resting heart rate of >120 beats per minute,
systolic blood pressure of >180 mmHg,
diastolic blood pressure of >100 mmHg; and
(c) had been diagnosed with dementia.

Data Collection

The data collection was performed during
routine visits in ambulatory cardiac clinics.
After getting permission from nurses in each
designated setting, we interviewed them and
gathered data for capturing the health service
factors by using: 1) the Personal Information
and Structure of Heart Failure Service
Delivery (PIQSHF) questionnaire which was
developed by the researchers; the content
validity index (CVI) was 0.94, and it consisted
of questions about the model of care which was
divided into 2 models: the service run by
cardiologists and a GN (model of care 1) and
the service run by cardiologists and a cardiac
nurse (model of care 2); and 2) the HF Instrument
Score (HF-1S) questionnaire, developed by
Driscoll and colleagues, including questions
on 27 interventions related to CHF-MPs. Each
intervention is categorized according to “the
level of evidence and each of which is assigned
an arbitrary weighted score (a score of 10 for
interventions with levels A, B, and C Class |
evidence and a score of 1 for level C Class Ilb
evidence)” (Driscoll et al., 2011). The HF-IS
is used for assessing the level of the
implementation of heart failure management
programs in cardiac clinics that are classified
into 2 categories: high-quality (scores 190 or
more) and low-quality level (scores <190).

In relation to HF patients, we contacted
the nurses at the cardiac clinics to invite all
patients for voluntary participation, then
explained all the information to the eligible
patients and obtained their consents. The data
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gathering methods included interviews, data
retrieval, and clinical assessment. The interviews
were conducted by using a questionnaire
consisting of: 1) the Personal Information
Questionnaire (P1Q) developed by the researchers
and the CVI was 1, including sex, age, adequacy
of income, education, living condition, severity
of co- morbidity, and New York Heart
Association (NYHA) - functional class, and 2)
the European Heart Failure Self-Care Behavior
Scale 9-item version (EHFScBS-9) (Jaarsma
et al., 2009), which was used to evaluate their
self-care behaviors. The EHFScBS-9 was used
with permission and translated from English
into Thai based on a recommendation of Brislin
(1970). In this study, the back-translation process
included translating the English version of the
EHFScBS-9 to Thai by 2 independent translators
who were bilingual (in English and Thai), and
then the Thai version was back-translated to
English by another 2 translators. The translation
process was repeated until the maximum
equivalence between the 2 versions was
reached to ensure accuracy of the descriptions

and meanings. The total reverse standardized
score ranging from 0 to 100 was computed,
with higher scores indicating better self-care.
The data contained in the medical records were
retrieved to measure the severity of co-
morbidity using Charlson’s Co-morbidity Index
(CCI) (Charlson et al., 1987). The possible total
scores ranged from 0 to 36 points, with
a high score on the CCl indicating a more severe
comorbid disease.

For the health outcome, the 6- MWT
record was used to evaluate the functional
capacity, according to the standard guidelines
of the American Thoracic Society (2002). The
patients were instructed to walk as far and fast
as possible for 6 min. They were allowed to
stop and rest during the test, but were
instructed to resume walking as soon as they
felt they were able to do so. Standardized
verbal encouragement was provided after
2 and 4 mins. In addition, before and after
performing the 6-MWT, blood pressure, pulse
rate, respiratory rate, and modified Borg’s scale
were gathered to ensure a patient’ s safety.

Table 1. The patient and health service characteristics (N = 413)
The six-minute walk distance (m) p-value
Variables All >= 300 <300
N=179 N =237
Patient factors

Sex, n (%)
Male 237 (57.4%) 132 (75.0%) 105 (44.3%) 0.000 ook
Female 176 (42.6%) 44 (25.0%) 132 (55.7%)

Age, n (%)
< 60 years 189 (45.8%) 117 (66.5%) 72 (30.4%)  0.000 okok
>= 60 years 224 (54.2%) 59 (33.5%) 165 (69.6%)

Adequacy of Income, n (%)
Adequate 298 (72.2%) 137 (77.8%) 161 (67.9%)  0.000 okok
Inadequate 115 (27.8%) 39 (22.2%) 76 (32.1%)

Severity of co-morbidity
Mean (SD) 26 (3.06) 1.9 (2.70) 31 (3.16) 0.000 ok
95% ClI (241, 2.81) (1.68, 2.18) (2.83, 3.39)

Self-care
Mean (SD) 52529 (25.067) 55540 (24.889) 50.293 (25.017) 0.003 ik
95% ClI (50.10, 54.95) (51.84, 59.24) (47.09, 53.49)

Service system factors

Model of care, n (%)

Model of care 1: 314 (76.0) 106 (33.8) 208 (66.2) 0.002 ok
Cardiologist and GN
Model of care 2: 99 (24.0) 71 (71.7) 28 (28.3)
Cardiologist and cardiac nurse

Score of CHF-MPs
Mean (SD) 140.0 (27.07) 1486 (31.19) 1336 (21.50) 0.001 ok
95% ClI (137.36, 142.59) (143.92, 153.20) (130.85, 136.35)

**p-value <0.01 *** p-value < 0.001
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At the end of testing, the total distance that the
patients walked in 6 min was measured in
meters by the researcher. The longer the
distance they could walk, the better their
functional capacity. A 6-MWD <300 m was
considered having a poor functional capacity
(Pollentier et al., 2010; Pepera et al., 2015).

Ethical Considerations

This study was approved by the
committee for the protection of human
subjects, Siriraj Institutional Review Board
(SI-IRB) (ID: 663/2014), as well as the ethics
committees of all of selected hospitals. The
informed consents were gathered from nurses
and patients prior to data collection. The
personal information of all of them was
maintained confidentially.

Data Analysis

This study used SPSS/FW version 18.0 ©
and STATA version 13.1© for data analysis.
The data processing began with the management
of the data set, data entry, data cleaning, and
missing data. Descriptive statistics were used to
describe the participants’ backgrounds, clinical,
self-care, functional capacities and health service
characteristics. Multilevel linear regression was
conducted to determine the influence of the
patient and service system level factors on the
functional capacity with statistical significance
at the interval of 95%. The ICC was calculated
from the dependent variable of functional
capacity, which was equal to 0.25, that met the
assumption to analyze the data by using
multilevel analysis at the value of at least 0.1
(Guo, 2005).

Results and Discussion

Patient Characteristics

A total of 413 participants completed
the study. More than half of the participants
were male (57.3%). The mean of age was
60.85+0.704, and 72.2% had adequate income.
The participants’ mean score of self-care was
52.53+25.067. The average severity of co-
morbidity score was 3.61+2.06 (Table 1).

In addition, the majority of the
participants (90.8%) had at least 1 comorbid
condition. The most common were hypertension,
diabetes mellitus, and myocardial infarction,
accounting for 68.0%, 40.7%, and 30.0%,
respectively. In addition, the participants had
their level of severity of the disease in the
NYHA- functional class I, IlI, 1ll equal to
44.6%, 32.9%, and 22.5%, respectively.

Health Service Characteristics

This study presented a model of care in
real- world practice for patients with HF
seeking services at cardiac clinics in Thailand.
There were 2 models of care revealed. Most
of the designated settings (76.9%) allocated
cardiologists and GNs (model of care 1) as the
main healthcare providers, while 23.1% involved
collaboration between cardiologists and cardiac
nurses as major care providers (model of care
2) (Table 1). For the qualification of the cardiac
nurses, all of them had obtained a 4- month
specialty program in cardiovascular nursing.
With respect to qualification of the GNs, 90%
graduated with a bachelor’s degree in nursing
science and did not further their studies for
specialization.  Moreover, in relation to
implementation of the CHF-MPs, all of the
designated settings did not reach a high-quality
level (median = 134; actual range = 104-188).
Out of 27 standard interventions, only nine
(33.3%) interventions were applied in all 13
cardiac clinics and were mainly educational
themes such as patient and career education
concerning diet and medication.  Three
interventions in the levels of evidence A, B,
and C Class | were accessible to fewer than
50% of patients with HF. Furthermore, none of
them fully implemented interventions in levels
of evidence A, B, and C Class I. However,
when considering clinics with higher HF- IS
scores (median = 187, actual range = 184-188),
it was found that all of them were clinics
providing services using model of care 2. On
the other hand, the clinics with low HF-1S
scores were clinics providing services using
model of care 1 (median = 125, actual range =
104-146). When considering the types of model
of care, it could be seen that the provision of
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HF management in model of care 2 comprised
exclusive interventions in all aspects (100% )
including assessment of fluid status, giving
specific health education (disease process, diet,
exercise, medications, and self- management
strategies), as well as 24-h telephone monitoring.
On the contrary, the services provided in
model of care 1 revealed that only some
participants received HF interventions, for
example, assessment of fluid status (50%) and
24-h telephone monitoring (20%).

Functional Capacity of Participants

The mean score of a 6- MWD of the
participants was 269. 22+126. 56 m, which
indicated poor performance. However, the
participants who received services in model of
care 2 had a high mean score of 6-MWD at
361.49+129.09 m which indicated a good level
of functional capacity, whereas those receiving
services in model of care 1 performed at a poor
level of functional capacity (240.14+111.02 m)
(Table 2). Among the 413 participants, 70.5%
walked without a break during the test. There
were 34.6% of the participants who reported
symptoms, such as dyspnea (22.8%), leg pain
(8.7%), and dizziness (4.6%). However, these
participants later had their symptoms resolved
and returned to their baseline conditions within
a few minutes with no adverse events.

The Multilevel Factors (Service System and
Patient Factors) Influencing Functional
Capacity

Table 3 displays the results of the
multilevel linear regression analysis. The first

Table 2.

step, the null model was supported with
statistical significance (p<0.001) of a clustering
effect with intra-class correlation of 0.25 on
the 6- MWD of the participant; therefore,
multilevel analysis was appropriate. For model
A, the random intercept model with additive
effects in the patient level showed that the
whole patient-level factors could significantly
predict the 6-MWD. The researchers added the
set of 2 service system- level factors, model of
care (model B) and level of implementation of
CHF- MPs, into each of the models. It was
found that both variables were able to enter the
model when such variables were analyzed one
by one. However, when both variables were
simultaneously entered, it could not be seen
that both of the service system factors could
predict the 6- MWD at the significance level
0.05. The last step, the cross-level interaction
was used to test and the results showed that the
service system-level factor, model of care, had
no effect on the relationships among the whole
patient-level factors and the 6-MWD (p>0.05).

Therefore, model B was selected as the
best model because it presented the quality
of the fixed- effect model with the lowest
values of Akaike information criterion (AIC)
and log- likelihood and the quality of the
random effect model had the values of
standard error higher than zero. A good fit
with scatter plots (Figure 1) suggested that the
analysis significantly predicted the 6-MWD of
the best model by 2-level factors: included
were all selected patient-level variables, i.e.,
sex (male compared with female) (B = 56.02,
p<0.01), age (younger than 60 years compared

The six-minute walk distance (6-MWD) of the 413 participants

The 6-MWD (Meters) Total participants

Model of care 1 Model of care 2

(N =413) (N =314) (N =99)
Mean (SD) Mean (SD) Mean (SD)
269.22 (126.56) 240.14 (111.02) 361.49 (129.09)
n % n % n %
<300.00 234 56.7 206 65.6 28 28.3
300.00 - 374.99 100 242 68 21.7 32 32.3
375.00 - 449.99 44 10.6 33 10.5 11 111
>= 450.00 35 85 7 2.2 28 28.3

Model of care 1: Participants received services from cardiologist and general nurse (GN).
Model of care 2: Participants received services from cardiologist and cardiac nurse.
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with 60 years or older) (B = 68.85, p<0.001),
adequacy of income (adequate compared with
inadequate) (B = 24.66, p<0.05), severity of
co-morbidity (B = -12.70, p<0.001), and self-
care (B = 0.53, p<0.05), as well as the model
of care variable in the service system level
(model of care 2 compared to model of care
1) (B = 75.24, p<0.05). For the level of
implementation of CHF- MPs, although it
cannot enter into the best model, the result
from the Spearman correlation between it and
the type of model of care is 0.747 (p<0.001).
It means that the clinics using model of

care 2 had higher scores of CHF- MPs
implementation than those using model of

care 1.

Overall, the equation of the best model

was as follows:

$ (6-MWD) =

174.84 + (56.02*sex = male) +
(68.85*age = younger than 60)
+ (24.66*adequacy of income
= adequate) + (-12.53*severity
of co- morbidity) + (0.53*
self-care) + (75.52*model of
care = model of care2)

Table 3. Multilevel linear modeling of factors influencing functional capacity

Variables Null model? Model AP Model B®
Coef SE Coef SE Coef SE
(95% Cl) (95% CI) (95% CI)
Fixed effect
Constants 268.02 ek 18.27 180.26  *** 2129 174.84 *** 1755
(232.22, 303.83) (138.52, 221.99) (140.45, 209.24)

Patient level
Sex (Ref = Female)

Male 55.94  x¥* 9.34 56.02  *** 9.32

Age (Ref. >= 60 year)
0 <60 years

Income (Ref. = Inadequate)

(37.63, 74.25)

sk

70.99 9.81
(51.76, 90.23)

(37.75, 74.29)

68.85 *** 981
(49.62, 88.09)

Adequate 24.80 * 10.42  24.66 * 10.38
(4.37,45.22) (4.31, 45.01)
Severity of co-morbidity -12.53  wkk 232 -12.70  *** 231
(-17.07, -7.99) (-17.23,-8.18)
Self-care 0.73 ok 0.24 0.53 * 0.23
(0.26, 1.21) (0.08, 0.98)
Health service level
Model of care (Ref = Model of care 1%)
Model of care 2¢ 75.24 * 34.83
(6.98, 143.49)
Random effect
ST. DEV (Model of care) 50.65 27.00
(17.82, 143.97)
ST. DEV (Constant) 62.94 13.50 4511 10.02 22.41 7.93
(41.34, 95.82) (29.19, 69.71) (11.20, 44.84)
ST. DEV (Residual) 109.33 3.87 89.76 3.17 89.80 3.18
(102.01, 117.17) (83.75, 96.20) (83.78, 96.25)
ICC 0.2489 0.2016 0.2756
Log likelihood -2540.68 -2457.63 -2452.85
AIC 5087.35 4931.26 4925.70
BIC 5099.42 4963.44 4965.93

a Null model: Exclude explanatory variables.

b Model A (Patient level model): Include patient level variables.
¢ Model B (Mixed model: random slope: include both patient and service system level variables in random slope model.
d Model of care 1: Provided care by cardiologist and general nurse (GN).
e Model of care 2: Provided care by cardiologist and cardiac nurse.

*p-value <0.05 **p-value<0.01 *** p-value <0.001
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To clarify the equation of the best model,
the following contextual analysis is included
to explain the findings. For example, a male
patient with HF aged 55 years, who had
adequate income, a score of severity of
co-morbidity equal to 4, and score of self-care
equal to 40; when this patient received services
according to model of care 1, he or she would
have a 6- MWD equal to 295.45 m. However,
if receiving the model of care 2, this person
would have a 6-MWD equal to 370.97 m.

Discussion

The Functional Capacity of Participants
was at a Low Level

The functional capacity indicated by the
6- MWD of the participants was at a low level
and lower than most recent studies in western
countries (La Rovere et al., 2015; Peperaet al.,
2015) and some developing countries in Asia
like China (Gu et al., 2016). However, the
result of the present study was rather similar to
the study conducted by Lee et al. (2007) which
has reported that more than half of Asian
patients with HF (55.7%) were able to walk
less than 310 m and previous studies carried
out in Europe have reported a lower mean
score of the 6-MWD (232 m) (60-386 m)

0
Inverse Normal

Figure 1. Scatter plot for a goodness of fit test.
The best model was tested for
goodness of fit with the scatter plots,
and the results showed that most
observation residuals were in the

same line of standardized residuals

(Ingle et al., 2014) and 305+123 m (Pepera
et al, 2015). Besides this, it could be explained
by both the patient and service system factors
affecting the functional capacity of the
participants. Regarding the health service
characteristics, they seem to be a greater
influence as elaborated by the best model.

In relation to the patient factors, this
study supported recent research that female
(Pepera et al, 2015) and older participants had
poorer functional capacity (Batalli et al., 2017).
This study had a higher proportion of participants
who were female than many previous studies
(Ingle et al., 2014; Hwang et al., 2017). Age
was an important demographic that could affect
functional capacity among Thai patients with
HF in the future due to the average age of
participants in the current study being lower
when compared to developed countries (Pepera
et al, 2015; Rajadurai et al., 2017; Tran et al.,
2017). Income was negatively related to functional
capacity, supported by the recent studies that
socio- economic status affects patients’
accessibility to health care services and their
ability to recognize the need for specialized
care or willingness to seek medical advice
(Diaz-Toro et al., 2015; Verma et al., 2017).
Overall, this study indicated that the participants
who had an adequate income had a higher
mean self-care score (69.02) when compared
with those who had an inadequate income
(47.33).

Furthermore, this study found that the
greater the severity of co- morbidities the
participants suffered, the poorer their functional
capacity. This concurs with a previous study
(Murad et al., 2015) that HF patients with
multiple chronic conditions had increased
functional impairments, including lower
activities of daily living and walk distance.
Moreover, a greater severity of co-morbidities
in combination with HF could create
difficulties in recognizing and managing multiple
symptoms leading to poorer health outcomes
(Fry etal., 2016). With respect to self-care, the
findings indicated that the participants with
poor self-care had poor functional capacity.
For example, regular exercise as part of self-
care was noted to be lower than expected and
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required to be improved. While the majority of
participants (77.5%) had NYHA functional
class I and 11 (mild to moderate symptoms of
HF), only 27.6% of them performed an exercise.
This was congruent with a previous study that
HF patients were afraid that more exercise
would worsen their condition (Murad et al.,
2015). This finding was consistent with a study
of Albert et al. (2015) who suggested that HF
patients needed to build confidence in their
capabilities to enable them to achieve the
benefits of exercise.

Cardiac Trained Nurse is Crucial in the HF
Care Team to Improve Functional Capacity

This study found that the participants’
functional capacity would increase when they
received HF services in model of care 2, in
which cardiac nurses were involved. The
highlight from this study found that the
qualifications of cardiac nurses were unlike
those in international studies that supported the
effective functions of an advanced practice
nurse at a master level as CNS ( Glogowska
etal., 2015; Boyde et al., 2017). These cardiac
nurses underwent a short training program
(a 4-month course) in cardiovascular nursing.
Historically, the Thailand Nursing and
Midwifery Council initiated various 4-month
training programs for nurses, focusing on
advanced health assessment, management of
co- morbidities and complications, lifestyle
modification, and care coordination ( Langer
et al., 2015). With the demands for specialized
nurses to serve Thai patients around the
country, these programs aim to enhance nursing
competencies to improve health outcomes of
specific groups of chronic illness patients, such
as diabetes and hypertension, stroke, and
cardiac patients.

As is obvious, cardiac trained nurses
were seen to be significant in the HF care team
to improve functional capacity. Firstly, formal
training could promote the nurses’ ability
and expertise required in providing care to
patients with HF in particular. Similarly, the
existing literature has addressed the need
for preparation of the HF specialist nurse
(Jokiniemi et al., 2015). Secondly, in this study
cardiac nurses were health professionals

who played a significant role to encourage
implementation of necessary interventions,
including delivering physical assessment,
education, and health monitoring tailored to
the patients, while facilitating better liaison
among all clinicians. These specific roles of
cardiac nurses were supported by a previous
study (Rasmusson et al., 2015) that they could
lead to the improvement of the participants’
functional capacity. Thirdly, the findings revealed
that more than half of the participants who
accessed model of care 2 had a higher self-care
score than those receiving services with model
of care 1. These might reflect that cardiac
nurses used their well-rounded knowledge to
enable participants to develop their self-care
and improve functional capacity (Smith et al.,
2014) and better manage chronic illness in
cardiovascular patients (Padilha et al., 2017).
In the present study, the participants and/or
caregivers receiving care from clinics led by
cardiologists and cardiac nurses were able to
monitor the signs and symptoms that indicated
deterioration from the outset. Some patients
adjusted the dosage or used diuretics in
accordance with the changes in their body
weight, so they were able to continue living
normally at home. These findings were consistent
with studies in western countries that HF
provision requires cardiac nurses to provide
self-care education interventions (Langer et al.,
2015) and act as care coordinators (Glogowska
et al., 2015) to ensure better health outcomes.

Implications

Implications for Nursing Practice

The 6- MWT should be routinely
performed with patients with HF to identify
their functional capacity. Nurses along with
the health care team should use the standard
HF interventions to promote self-management
ability, especially the regular exercise.
Moreover, they need to pay greater attention to
important  characteristics of individuals,
including age, income, severity of co-morbidity,
and self- care that could influence the HF
patient’s functional capacity.
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Implications for Nursing and Health Policy

To ensure the effectiveness of a HF
service system, appropriate allocation of the
cardiac  specialist care team, including
cardiologist and cardiac nurse, should be
implemented to provide better healthcare
services to patients with HF at both heart and
heart failure clinics. In addition, policy makers
should ensure that nurses working in cardiac
settings undertake formal cardiac training
courses to enable them to foster the use of
chronic heart failure management programs in
clinical settings.

Implications for Future Research

Further research should be undertaken to
determine the effectiveness of this HF service
system by evaluating other health outcomes
such as morbidity, mortality rate, and quality
of life.

Limitations

This study has some limitations. First, there
were no data related to the level of functional
capacity of patients with HF in these settings
to compare with their capacity prior to the
HF policy being launched. Second, the
participants were obtained in Thailand” s
central region where access to health care
resources might differ from other regions or
rural areas.

Conclusions

The study opens a new perspective for health
service research highlighting the evaluation of
HF service systems in Thailand and provides
the suggestion that these special cardiac
training programs might assist nurses to
provide better care to maximize the functional
capacity of patients with HF. It may be one
of the solutions for designing services system
for HF patients at ambulatory clinics in
developing countries which suffer from
limited specialized human resources and
budget. To promote health outcomes, policy
makers need to evaluate how policy is put into

action, while nurses working in cardiac
settings need to undertake formal cardiac
training to enable them to foster the use of
CHF- MPs in clinical settings. In addition,
health care providers should consider the
diversities of patients’ characteristics when
planning for HF management.
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