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Chronic Care Model Implementation and Outcomes among Patients 
with COPD in Care Teams with and without Advanced Practice Nurses
Sumolchat Duangbubpha, Somchit Hanucharurnkul, Renu Pookboonmee, Pisamai Orathai, 
Charn Kiatboonsri

Abstract:	 The aims of this study were to: explore the level of implementation of a care 
model in chronic obstructive pulmonary disease care programs provided by healthcare teams 
with and without advanced practice nurses in community hospitals in northern and eastern 
Thailand; and, compare the difference of outcomes between the healthcare teams with and 
the healthcare teams without advanced practice nurses. The sample consisted of 210 Thais 
(105 for each type of care team) with chronic obstructive pulmonary disease who were receiving 
care from six selected community hospitals in northern and eastern Thailand. Data were analyzed 
via descriptive statistics, Chi-square, t-test, PERMANOVA and the Mann-Whitney U test. 
	 The results revealed that all of the chronic care model components, except self-management 
support within the care team without advanced practice nurses, were implemented, at an 
acceptable level, within the chronic obstructive pulmonary disease care programs of both 
types of care teams. With respect to outcomes, those receiving care from the care teams with 
advanced practice nurses exhibited higher self-care behaviors and pulmonary function scores, 
shorter lengths of stay, and lower costs of care services, than those receiving care from care 
teams without advanced practice nurses. However, those receiving care from care teams 
without advanced practice nurses, compared to those receiving care from care teams with 
advanced practice nurses, were found to have higher physical functioning scores, and lower 
scores on impacts of coughing/breathlessness and chest problems, regarding health-related 
quality of life, as well as higher overall health-related quality of life. No other statistically 
significant differences were found, between individuals receiving care from the two types of care 
teams, regarding other parts of their health-related quality of life or the remaining outcomes.
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Introduction

Chronic obstructive pulmonary disease (COPD) 
has placed a large burden on the healthcare systems of 
many countries, including Thailand.1, 2 Thus, there 
appears to be a need to improve healthcare systems so 
as to lessen this burden. Presently, use of the Chronic 
Care Model (CCM) and advanced practice nurses 
(APNs) are recognized as important strategies for 
dealing with comprehensive chronic illness care. The 
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CCM is a broad model composed of core aspects of 
chronic care that support primary care practice and 
guide healthcare organization development.3 While 
the Chronic Care Model (CCM) provides a guide for 
helping healthcare systems improve the quality of 
chronic care provided,4 advanced practice nurses 
(APNs) have been shown to provide continuity of care 
and structure for the care team, as the care team 
members collaborate to achieve optimal healthcare 
outcomes.5 

In Thailand, the National Health Security Office 
(NHSO) requires community hospitals to implement 
the CCM as a framework for chronic care.6 In addition, 
since 2003, APNs have been recognized providers of 
quality chronic care.7 In accord with their licensed 
roles, APNs provide both direct and collaborative 
quality care, as evidenced by the positive outcomes 
they have achieved, in a variety of settings.8-10 
However, the contributions of APNs and utilization of 
the CCM, as means for improving the Thai healthcare 
delivery system, rarely have been discussed. Therefore, 
there appears to be a need for empirical evidence 
regarding the ability of APNs to implement the CCM 
and improve the outcomes of chronic care.    

Literature Review

To meet the eminent demands of chronic 
illnesses, especially COPD, a primary care approach 
that focuses on chronic illness care, home and 
community care services, integration of care processes, 
and a proactive care team has been recognized as 
suitable for use.11, 12 The CCM was formulated by 
Wagner and colleagues3 to provide a guideline for 
improvement of a healthcare system. The model 
addresses six essential components for providing 
optimal chronic illness care, including the: healthcare 
organization (ORG), focusing on the culture of the 
organization that promotes quality of chronic care; 
community resources (CR), focusing on partnership 

with other organizations; self-management support 
(SMS), focusing on patient and family encouragement 
and support for effective self-management; delivery 
system design (DSD), focusing on effective team 
work; decision support (DS), focusing on embedding 
evidence based practice; and, clinical information 
systems (CIS), focusing on sharing information 
between patients and care providers.3 

The model fosters productive interactions 
between informed patients and prepared, proactive care 
providers, resulting in a higher quality of care and cost 
effectiveness.3 Systematic reviews have demonstrated 
that interventions, based on the CCM components, 
were associated with significantly improved quality of 
outcomes in patients with various chronic health problems 
(i.e., diabetes mellitus, asthma, congestive heart 
failure, depression, hypertension, and osteoarthritis).3, 13 
Systematic reviews of the use of the CCM, with 
patients who with COPD, have illustrated that when 
such individuals receive interventions, based on two 
or more CCM components, they have, compared to patients 
in control groups, lower rates of hospitalization,14, 15  
fewer emergency room visits,14 and shorter lengths of 
hospital stay.14 The most commonly combined CCM 
components used in prior studies have been: nurse 
supported patients for self-management education and 
skills enhancement; clinical decision support through 
evidence-based guidelines and provider educational 
programs; and, case management.14, 15    

Although the evidence indicates that the CCM 
is effective as a model for improving care for chronically-
ill persons, it requires the innovative role of the 
healthcare team to achieve the goals. In order to 
implement the CCM, care providers should have the 
necessary capacities to support patient care, including: 
leadership; coordination of care; inter-professional 
collaboration; communication; self-management 
support; and, evidence-based practice.11 APNs are 
well prepared to assume this role, because they are 
prepared to address the complexities of patients’ 
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healthcare demands. According to the nature of the 
education and roles of APNs, they have specific 
competencies that correspond to the CCM components.16   
Previous studies of the implementation of the CCM, 
by healthcare teams with APNs, have demonstrated 
the effectiveness of the implementation of the CCM 
components.17, 18   

Like other countries, the Thai healthcare system 
faces the burden of caring for persons with chronic 
illnesses, including diabetes and hypertension.19 The 
Thai government has brought about needed reforms in 
this area by increasing the coverage of the healthcare 
infrastructure unit and strengthening primary care 
which is aimed at improving the accessibility, efficiency, 
and quality of the healthcare system.20 Community 
and home-based healthcare are integrated into the 
primary care structure by having community hospitals 
provide medical services and support community 
participation. Since 2006, the CCM, throughout 
Thailand, has been used for improving access and 
equity in care services, with respect to chronic disease 
management.6 In addition, APNs have been trained to 
serve the complex healthcare needs of patients with 
chronic illness. Thus, via use of the CCM as a 
framework, the objectives of this study were to: explore 
the level of each CCM implementation in COPD care 
programs in community hospitals provided by care 
teams with and without APNs; and, compare the 
differences of outcomes of care for patients with COPD 
between care teams with and without APNs, as measured 
by clinical outcomes (i.e., self-care behaviors, 
pulmonary function, physical function, and health-related 
quality of life) and organization outcomes (i.e., 
satisfaction with care, hospital admissions, length of 
stay, emergency room visits and cost of care services).

Method

Design: A comparative descriptive design was 
used in this study. 

Ethical Considerations: The Institutional 
Review Board of the primary investigator’s (PI) 
academic institution and the directors of the six 
community hospitals, used as study sites, approved 
conduct of the study. All potential participants were 
informed about: the purpose of the study; what 
participation in the study involved; confidentiality and 
anonymity issues; and, the right to withdraw without 
repercussions. All those involved in the study were 
asked to sign a consent form prior to inclusion.

Setting and Sample: The sample consisted of 
healthcare teams and patients with COPD. The 
healthcare teams were composed of care teams, with 
and without APNs, in the study site community 
hospitals. The inclusion criteria for the community 
hospitals were having a COPD clinic with > 100 
registered patients with COPD. The care teams with 
APNs were selected prior to the care teams without 
APNs, in the same provinces, by matching the size of 
the community hospitals. Three pairs of matched 
community hospitals were created: one pair from the 
eastern region and two pairs from the northern region 
of Thailand. All six community hospitals: used the 
same health policies; had a similar organizational 
structure; had physicians as hospital directors; 
incorporated quality improvement of chronic illness into 
organization goals and management plans; and, used 
multidisciplinary care teams. In addition to healthcare 
services, all of the community hospitals: provided primary 
and secondary care; were connected to the hospital 
network for patient referral; used clinical practice 
guidelines; had a computer-based information system; 
and, had a disease registry system in their care services.    

With respect to the care teams with APNs, the 
APNs were the head nurses of inpatient units and took 
responsibility for improving COPD care services. As 
a result, they established COPD care programs and 
asked for collaboration with other healthcare 
professionals. The APNs served as leaders, managers, 
secretaries, and facilitators of the care teams and made 
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sure that the care team members followed through on 
commitments, while the physicians were the chiefs of 
the patient care teams (PCTs) and were named as the 
heads of the COPD care programs. For the care teams 
without APNs, the physicians were chiefs of the PCTs, 
as well as the heads, leaders, and managers of each 
program. Healthcare professionals from several health 
care sectors participated as members of each care team. 
A senior head nurse, who was a member of the PCT, 
usually served as the secretary of each PCT and program, 
while an out-patient department nurse served as 
facilitator for each program in care team without APNs. 

Generally, members of each team included a 
physician, a pharmacist, a physiotherapist, a 
nutritionist, and two or three registered nurses. Most 
of the team members had practiced for more than 10 
years and held a bachelor’s degree. The role of each 
team member was different depending on the 
discipline.  However, the area of responsibility and 
role expectations, for each team member, were defined 
by APNs for care teams with APNs and by physicians 
for care teams without APNs. 

The inclusion criteria for patients with COPD 
were: being diagnosed with COPD, as reflected in their 
respective medical records at the community hospitals; 
keeping at least 80% of the COPD clinic appointments 
within 12 months before participating in the study; 
understanding Thai; being able to communicate; and, 
being willing to participate in the study. Patients who 
demonstrated an unstable condition during the study 
(i.e., respiratory failure or unstable angina) were 
excluded. The names of potential subjects were 
obtained via review of the medical records at each of 
the community hospitals used as a study site. 

Sample size was based on a yielded effect size 
of 0.48 for the exercise tolerance test of the community 
based care program for patients with COPD.21 By using 
an α of 0.05, a medium effect size, and eight 
dependent variables, an n = 50 was necessary to meet 
a power of 0.82.22 Hence, 50 patients with COPD, 

who met the inclusion criteria, were expected to be 
included in each group. However, review of the patients’ 
medical records revealed approximately 40 to 50 
patients, in each selected hospital, met the inclusion 
criteria. Thus, the number of participants was increased 
so as to obtain a greater power for the test. 

A total of 215 patients with COPD were 
approached. However, five refused to take part in the 
study because of inconvenience, leaving 210 patients 
who consented to participate. Of those 210 patients, 
105 patients received care services from the care teams 
with APNs and 105 received care services from the 
care teams without APNs.

The demographic characteristic of the 210 
patients with COPD, revealed they primarily: were 
male (n = 149; 71%); had an average age of 68.47 
years (range = 35 - 90 years), with 81% being more 
than 60 years of age; had an average body mass index 
(BMI) of 19.74 (range = 12.37 - 31.78 kg/m2), 
with 42.4% being underweight, 39% being of normal 
weight, 9.6%  being overweight, and 9% being obese; 
were married (n = 137; 65.20 %); were Buddhists 
(n = 210; 100%); had an elementary level education 
(n = 163; 77.60%); were retired (n = 126; 60%); 
had a monthly income of less than 5,000 baht                
[30 baht = 1USD] (n = 179; 85.20%); had 
economical sufficiency (n = 177; 84.30%); were 
covered under the Universal Healthcare Coverage 
Scheme (n = 197; 93.80%); and, were cared for by 
their  offspring (n = 96; 45.70%).

With respect to their clinical characteristics, 
related to COPD, they: had an average number of 1.28 
co-morbidities (range = 0 - 5), with hypertension 
being the most common co-morbidity (n = 122; 
58.10%); had an average duration of 6.95 years for 
having COPD (range = 0.40 - 35 years); smoked an 
average of 9.81 cigarettes/day (range = 0.50 - 40); 
were primarily ex-smokers (n = 179; 85.20%); were 
primarily smokers of banana leaves (n = 102; 
52.00%); were without an exacerbation over the last 
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12 months (n = 117; 55.70%); and, had a dyspnea 
level of 1 (n = 87; 41.40%). No statistically 
significant differences were found, between the 
patients in the care teams with the APNs and those in 
the care teams without the APNs regarding their: age; 
gender; marital status; education; occupation; income 
level; health care services payment; caregiver; number 
and common types of co-morbidity; smoking status; 
number and type of cigarettes smoked; duration of 
COPD; exacerbation frequency; or dyspnea level.  
However, patients who received care from the care 
teams with APNs had significantly higher BMIs 
(median =19.72) and lower economic sufficiency    
(n = 81; 77.10%) than those who received care from 
the care teams without APNs ([median = 18.37] and 
[n =96; 91.40%], respectively). 

Instruments: Data were obtained through use 
of five questionnaires, and physical and pulmonary 
function tests. Permission to use the instruments was 
obtained prior to use. To determine if the translated 
instruments were clear and understandable, a pilot test 
was conducted with 30 patients with COPD, who had 
received similar care services as the study subjects, at 
an out-patient unit in a community hospital. As a result 
of the pilot test, no changes were made to the instruments.

The Personal Information Questionnaire (PIQ) 
was developed for obtaining patients’ data in two parts.  
Part-one addressed basic personal information, 
including each subject’s: gender, age, BMI, marital 
status, religion, education, income, occupation, 
economic sufficiency, healthcare services payment, 
and caregiver.  Part-two addressed each subject’s 
clinical characteristics related to COPD, including: 
number and type of co-morbidities; duration of COPD 
diagnosis; smoking status; and, exacerbation history.

The Self-Care Behaviors Questionnaire 
(SCBQ) was an 18-item, self-report instrument, 
developed by Hanucharurnkul and colleagues,8 that 
assessed self-care behaviors. Examples of the items 
were: “You seek information and knowledge about 

COPD and its treatments” and “You use proper 
medication doses and techniques.” The patients were 
asked to rate the intensity of the COPD self-care 
practice, they performed, on a three-point scale 
(“always practice” = 2; “practice sometimes” = 1; 
and “do not practice” = 0). The total score, which 
could range from 0 to 36, was calculated by summing 
the scores across all 18 items. A high score indicated 
high self-care behaviors. In this study, Cronbach’s alpha 
coefficient for the instrument was found to be 0.73.

The Health-Related Quality of Life Questionnaire 
(HRQOLQ) was a 29-item self-report instrument, 
adapted from Saint George’s Respiratory Questionnaire 
(SGRQ)23 by Hanucharurnkul and colleagues,8 for 
use within the Thai culture. The purpose of this five 
part questionnaire was to assess the respondents’ 
health-related quality of life. Part I of the instrument 
consisted of eight items that requested information 
about the frequency of respiratory symptoms. 
Participants were asked to rate their symptoms, over 
the last three months. Items one through four (i.e. 
“Over the past 3 months, I have coughed.”) had 
possible responses of: “most days during the week” 
= 4; “several days during the week” = 3; “a few days 
a month” = 2; “only with chest infection” = 1; and 
“not at all” = 0. Item five (“During the past 3 months 
how many severe attacks of chest trouble have you 
had?”) had possible responses of: “more than three 
attacks” = 4; “three attacks” = 3; “two attacks” = 2; 
“one attack” = 1; and, “no attacks” = 0. Item six 
(“How long did the worst attack of chest trouble 
last?”) had possible responses of: “a week or more” 
= 3; “three or more days” = 2; “one or two days” = 
1; and, “less than a day.” = 0. Item 7 (“Over the past 
three months, in an average week, how many good 
days [with little chest trouble] have you had?”) had 
possible responses of: “no good days” = 4; “one or 
two good days” = 3; “three or four good days” = 2; 
“nearly every day is good” = 1; and, “every day is 
good” = 0. Item 8 (“If you have a wheeze, is it worse 
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in the morning?”) had possible responses of “yes” = 
1 or “no” = 0. The score for Part I, which could range 
from 0 to 28, was obtained by summing the response 
values across all items. In this study, the Cronbach’s 
alpha coefficient, for this part of the instrument, was 
0.70. Part II of the instrument consisted of six items 
and requested information about the impacts of 
coughing and breathlessness. An example of an item 
was “My cough makes me tired.”  Possible responses 
to each item were: “true” = 1 or “false” = 0. The score 
for Part II of the instrument, which could range from 
0 to 6, was obtained by summing the response values 
across all items. In this study, the Kuder-Richardson 
20 coefficient, for this part of the instrument, was 
0.72. Part III of the instrument consisted of 13 items 
and requested information regarding the impact of chest 
problems, at the present time, and the impact of chest 
problems on daily life. Examples of items were: “I get 
afraid when I can’t get my breath” and “I can’t move 
far from my bed or chair.” Possible responses to each 
item were: “true” = 1; and “false” = 0. The score, for 
Part III of the instrument, which could range from 0 
to 13, was obtained by summing response values 
across all items. In this study, the Kuder-Richardson 
20 coefficient, for this part of the instrument, was 
0.70. Part IV of the instrument consisted of one item 
(“Please choose one sentence which you think best 
describes how your chest problems affects you .”) that 
assessed the extent to which the respondent’s perceived 
chest problems had an impact on him/her. Possible 
responses were: 0 = “I can do anything I would like 
to do”; 1 = “Chest problems stop me from doing one 
or two things I would like to do”; 2 = “Chest problems 
stop me from doing most of the things I would like to 
do”; and, 3 = “Chest problems stop me from doing 
everything I would like to do.” The score for Part IV 
of the instrument was the numerical value of the one 
response given. The total score, for Part I through Part 
IV of the instrument, which could range from 0 to 50, 
was obtained by summing the response values across 

all 28 items, with a high score suggesting a lower 
quality of life.  Finally, Part V of the instrument 
consisted of one item (“How would you rate your 
overall quality of life?”) that asked the respondents 
to rate, at the present time, their quality of life on a 
scale of 0 = “lowest possible quality of life” to 100 = 
“highest possible quality of life.” A score, which was 
calculated and used separately from the other four parts 
of the instrument, was the value between 0 and 100 
that the respondents indicated. A high score indicated 
a high quality of life.

The Satisfaction with Care Questionnaire 
(SCQ) was a self-report instrument, developed by 
Suwisith and Hanucharurnkul,24 used for the purpose 
of evaluating patients’ perceptions of nursing care 
provided. In this study, the wording of the instrument 
was modified so that it evaluated patients’ perceptions 
of COPD care services provided by APNs and healthcare 
teams. The 15-item instrument consisted of three 
dimensions: humanization of the care team (six items, 
i.e., “The care team had an interest in and gave 
attention to your health problems.”); professional 
competency (two items, i.e., “You received care from 
an expert care team.”); and, accessibility to COPD 
care service (seven items, i.e., “You could easily and 
conveniently access the COPD care services.”).  
Respondents were asked to rate their satisfaction with 
COPD care services as either: 5 = “very strongly 
agree;” 4 = “strongly agree;” 3 = “moderately agree;” 
2 = “somewhat agree;” or, “disagree” = 1. The total 
score, which could range from 15 to 75, was calculated 
by summing the response values across all items.  A high 
score indicated high satisfaction with the care services 
received. In this study, Cronbach’s alpha coefficient 
for the instrument was found to be 0.94. 

Assessment of Chronic Illness Care (ACIC) 
- version 3.525 was a self-report instrument developed, 
by the MacColl Institute for Healthcare Innovation, 
for the purpose of assessing the level of improvement 
made in the care service system by the healthcare team. 
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In this study, the instrument was used to evaluate the 
perception of the care teams regarding the level that 
each CCM component implemented in the COPD care 
program. The Thai version of the instrument, translated 
by Gomutbutra and colleagues, was used in this 
study.26 The 32-item instrument contained seven 
sections: healthcare organization (four items, i.e., 
“The overall organizational leadership in COPD 
care”); community linkage and policies (three items, 
i.e., “Linking patients to outside resources”); self-
management support (four items, i.e., “Assessment 
and documentation of self-management needs and 
activities”); decision support (four items, i.e., 
“Evidence-based guidelines”); delivery system 
design (six items, i.e., “Practice team functioning”); 
clinical information system (five items, i.e., “Patient 
treatment plans”); and, integration (six items, i.e., 
“Informing patients about guidelines”).26 The 
members of each team were asked to work together to 
complete the ACIC by rating, on a scale of 0 = “limited 
implementation” to 11 = “optimal implementation,” 
the level at which each CCM component was utilized 
in their respective COPD care program. The score for 
each section was obtained by summing the values for 
all items within the respective section (i.e., healthcare 
organization) and dividing that value by the number 
of items within the section. The overall score for the 
instrument, which could range from 0 to 11, was 
obtained by summing the average scores of each section 
and dividing by 7 (the number of sections).  Interpretation 
of the range of scores was: “0 to 2” = limited CCM 
implementation; “3 to 5” = basic CCM implementation; 
“6 to 8” = good CCM implementation; and, “9 to 
11” = full CCM implementation.

The Physical and Pulmonary Function Test 
Form (PPFT) was used to record the walked distance 
and maximum flow rate generated, by each patient, 
during a forceful exhalation or peak expiratory flow 
rate (PEFR). In this study, the six-minute walk test 
(6MWT) was used to assess functional performance 
and exercise capacity by measuring the distance 

walked, in meters, within six minutes. The 6MWT 
has good sensitivity and specificity for predicting and 
differentiating the survival of patients with COPD 
(73% and 80% respectively).27 A mini peak expiratory 
flow meter was used to evaluate the pulmonary function 
of patients by measuring the PEFR in liters. This 
instrument has exhibited good sensitivity and specificity 
for use as a screening test for COPD with Thai people 
(72.2% and 81.1% respectively).28

Procedure: Following approval to conduct the 
study, data were collected between October 2011 and 
April 2012. After potential patient participants for 
each care teams were identified, they were approached 
during their next appointment at their respective COPD 
clinic. Questionnaires were administered to all patient 
participants, via interview by the PI, in the following 
order: PIQ, SCBQ, HRQOLQ, and SCQ. It took 30 
to 45 minutes to complete the interview with each 
patient. The interviews were performed at the COPD 
clinic while the patients were waiting for or after they 
had finished their follow-up appointments. After the 
interview, the 6MWT and PEFR were performed. The 
number of ER visits, hospital admissions, length of 
hospital stay, and cost of care service, which were 
recorded in the medical records of the participants, 
were reviewed one year, retrospectively, and recorded. 
During the process of the patients’ data collection, 
members of all of the teams were asked to complete, 
together, the ACIC.

Data Analysis: Descriptive statistics were used 
to analyze the patients’ characteristics. Chi-square, 
t-test, and Mann-Whitney U tests were used to 
compare the differences between the patients receiving 
care from the teams with an APN and the teams without 
an APN. Nine of the outcome variables (self-care 
behaviors, pulmonary function, physical function, 
HRQOL, satisfaction with care, hospital admissions, 
length of hospital stay, emergency room visits, and 
cost of care) were analyzed via non-parametric 
multivariate analysis of variance (PERMANOVA) 
and the Mann-Whitney U test. 
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Results

CCM Implementation Scores: As shown in 
Figure 1, the average score of the healthcare organization 
component of the assessment of chronic illness care 
(ACIC) instrument, for the care teams with APNs and 
the care teams without APNs, were similar.  However, 
the care teams with APNs had higher scores than the 

care teams without APNs in the remaining components 
of the ACIC: delivery system design; self-management 
support; decision support; clinical information system; 
community resources; integration; and overall ACIC. 
The score on the self-management support component 
of the ACIC was the lowest score reflected, for both 
care teams, whereas the score on the delivery system 
design component was the highest. 

Targeted Outcomes: As shown in Table1 and 
Table 2, patients receiving services from the care 
teams with APNs, compared to those receiving services 
from care teams without APNs, had significantly 
higher self-care behaviors and pulmonary function 
scores, and significantly lower lengths of hospital stays 
and cost of care services. On the other hand, patients 
receiving services from care teams without APNs had 
significantly higher physical function scores, and 

significantly lower scores on the impacts, at the present 
time, of cough and breathlessness, as well as chest 
problems. No significant differences were found in 
patients’ scores, between those receiving services from 
the care teams with APNs and those receiving services 
from the care teams without APNs, regarding satisfaction 
with care, hospital admissions, emergency room visits, 
and the other components of health-related quality of life. 

Note: ORG = health care organization; DSD = delivery system design; SMS = self-management support; DS = decision 

support; CIS = clinical information system; CR = community resources.

Figure 1  Average Assessment of Chronic Illness Care (ACIC) Scores 
of Care Teams with APNs and Care Teams without APNs

Careteam with APN Careteam without APN
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Table 1 	 Comparison of Clinical Outcomes and Organizational Outcomes between Care Teams with APNs and 
Care Teams without APNs

Variables Total
n = 210

Teams
with APNs

n = 105

Teams 
without APNs

n = 105

Z p

Self-care behaviors (total scores = 36) -2.06 .020
Mean rank
Median  (scores)
Max (scores)
Min (scores)

  32.00
  36.00
  17.00

114.04
  32.00
  36.00
  17.00

96.96
32.00
35.00
20.00

Physical function
Mean rank
Median  (milliliters)
Max (milliliters)
Min (milliliters)

324.50
518.00
104.00

  94.21
312.00
489.00
169.00

116.79
358.00
518.00
104.00

-2.70 .003

Pulmonary function 
Mean rank
Median  (milliliters)
Max (milliliters)
Min (milliliters)

195.00
580.00
  60.00

115.50
200.00
500.00
  90.00

  95.50
180.00
580.00
  60.00

-2.39 .008

Satisfaction with care (total scores = 75) -0.20 .419
Mean rank
Median  (scores)
Max (scores)
Min (scores)

 75.00
 75.00
 35.00

104.75
  75.00
  75.00
  61.00

106.25
  75.00
  75.00
  35.00

Hospital admissions n = 26 n = 14 n = 12 -0.51 .352
Mean rank
Median  (times)
Max (times)
Min (times)

  1.00
  5.00
  1.00

  12.93
    1.00
    2.00
    1.00

  14.17
    1.00
    5.00
    1.00

LOS n = 26 n = 14 n = 12 -1.78 .038
Mean rank
Median  (days)
Max (days)
Min (days)

  5.00
18.00
  1.00

  11.04
    4.00
  13.00
    2.00

  16.38
    8.50
  18.00
    1.00

ER visits n = 39 n = 25 n = 14 -0.02 .494
Mean rank
Median  (times)
Max (times)
Min (times)

  1.00
12.00
  1.00

  19.98
    1.00
    9.00
    1.00

  20.04
    1.00
  12.00
    1.00

Cost of care services n = 56 n = 35 n = 21 -2.19 .014
Mean rank
Median (baht)
Max (baht)
Min (baht)

  1573.50
87042.00
    140.00

      24.80
  1144.00
21366.00
    170.00

      34.67
  3760.00
87042.00
    140.00

Note: LOS = length of hospital stay; ER = emergency room
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Table 2	 Comparison of Health Care Quality of Life between Care Teams with APNs and Care Teams without APNs

Note: HRQL = health-related quality of life

HRQL Total
n = 210

Teams
with APNs

n = 105

Teams 
without APNs

n = 105

Z p

Symptoms over last 3 months (total scores = 28) -0.78 .217
Mean rank
Median (scores) 
Max (scores)
Min (scores)

  6.00
23.00
  0.00

108.76
    7.00
  23.00
    0.00

102.24
    6.00
  19.00
    0.00

Impacts of cough and breathlessness, at present (total scores = 6) -2.27 .011
Mean rank
Median (scores)
Max (scores)
Min (scores)

  1.00
  6.00
  0.00

114.75
    2.00
    6.00
    0.00

96.25
  1.00
  6.00
  0.00

Impacts of chest problems, at present (total scores = 8) -2.33 .010
Mean rank
Median  (scores)
Max (scores)
Min (scores)

  4.00
  7.00
  0.00

115.13
    4.00
    6.00
    0.00

95.87
  4.00
  7.00
  0.00

Impact on daily life (total scores = 5) -2.07 .019
Mean rank
Median  (scores)
Max (scores)
Min (scores)

  0.00
  5.00
  0.00

111.67
    0.00
    4.00
    0.00

99.33
  0.00
  5.00
  0.00

Perception of whole impact (total scores = 3) -1.60 .055
Mean rank
Median  (scores)
Max (scores)
Min (scores)

  0.00
  3.00
  0.00

111.51
    0.00
    3.00
    0.00

99.48
  0.00
  3.00
  0.00

Total HRQL (total scores = 50) -2.23 .013
Mean rank
Median  (scores)
Max (scores)
Min (scores)

13.00
33.00
  2.00

114.84
  13.00
  33.00
    2.00

96.16
10.00
32.00
  3.00

Quality of life rating (total scores = 100) -0.55 .292
Mean rank
Median  (scores)
Max (scores)
Min (scores)

100.00
100.00
  30.00

103.38
  90.00
100.00
  50.00

107.62
100.00
100.00
  30.00
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Discussion

CCM Implementation: The COPD care 
programs provided by the care teams with APNs had 
a higher level of CCM implementation than the care 
teams without APNs. The administrative position and 
roles of the APNs appeared to influence the level of 
CCM implementation. As members of hospital 
committees, holding head nurse positions, and being 
leaders of the care teams, the APNs had the responsibility 
and authority to improve quality of COPD care by 
integrating their advanced knowledge, clinical 
expertise, competencies, and unique skills into the 
COPD care programs.  However, for both types of care 
teams, the health care organization scores and overall 
ACIC scores indicated good support (score 6-8), 
from the organization leaders, and good CCM 
implementation. This could have been due to the 
National Health Policy on Chronic Illness Improvement 
that required community hospitals to implement the 
CCM in order to improve the quality of their chronic 
care services.19 As a result of the policy, directors of 
all community hospitals had to provide support for all 
components of the CCM. However, similar to the 
findings of a prior study in northern Thailand,29 both 
types of care teams had the lowest scores on the self-
management support component of the ACIC. This 
may have been be due to the increase of care service 
accessibility brought about by the universal healthcare 
coverage scheme, resulting in a 12.24% increase in 
out-patient care services and a 22.22% increase in 
in-patient care services between 2003 and 2008.30 

In addition, manpower shortages and high workloads 
(i.e. lack of time)31 were noted to be present, among 
the team members in the organizations used as study 
sites, which also could have served as significant barriers 
to the implementation of self-management support. 

Targeted Outcomes: Patients in the COPD care 
programs who received services from care teams with 
APNs, compared to those who received services from 

care teams without APNs, had higher self-care 
behaviors and pulmonary function, and lower lengths 
of hospital stay and cost of care services. The high 
level of CCM implementation among the care teams 
with the APNs could have affected various outcomes 
in this study.  For example, self-management support 
is a major component of the CCM32 and is important 
for COPD care management. The goals of self-
management support are to empower and prepare 
patients to be active and informed participants 
regarding their healthcare. With advanced education, 
clinical expertise, competencies, and skills (i.e., 
coordination, collaboration, and communication), the 
APNs could lead and support multidisciplinary teams 
to provide  education and skills training that empowered 
patients to perform appropriate self-care (i.e.,  
accurate use of inhaler medications, promotion of 
breathing and physical exercise, smoking cessation, 
early recognition and treatment, and prevention of 
exacerbation).33 In addition, APNs integrated other 
CCM components by using clinical practice guidelines 
and performing an effective care delivery design (i.e., 
planned care, appointments, home visits, and case 
management). As case managers, the APNs used 
behavioral change interventions, associated with 
improved health behaviors,34 by collaborating with 
patients to identify health problems, develop specific 
behavioral goals, and make decisions regarding their 
health. Moreover, the APNs coordinated with community 
resources and collaborated with team members. This 
collaborative care was able to create productive 
interactions among the APNs, team members, and 
patients for the purpose of improving patients’ 
confidence in their ability to manage and maintain 
specific self-care behaviors, a crucial process of self-
management. Additionally, one APN developed 
innovative care such as “blow bottles” in order to assist 
patients in performing pulmonary exercises. Thus, the 
integration of these effective interventions facilitated 
improvement in the patients’ disease specific knowledge 
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and self-care skills, which, in turn, most likely enhanced 
their good self-care behaviors and pulmonary function.

Integrating multiple interventions of the CCM 
components35 and using case management36, 37 affected 
the length of hospital stays and cost of care services in 
patients receiving services from the care teams with 
APNs.  As members of quality improvement committees 
and as case managers, the APNs collaborated with 
team members to use discharge planning for assessing 
and preparing patients, regarding their capacities to 
manage their own health. The APNs also accessed 
patient information in order to identify patients’ specific 
healthcare needs, as well as identify those who may 
be at a high risk of hospitalization. Such actions could 
have reduced re-hospitalizations, increased appropriate 
hospital discharges, and decreased both length of 
hospital stays and cost of care services.

Patients receiving services from care teams 
without advanced practice nurses, compared to those 
receiving care from care teams with advanced practice 
nurses, were found to have higher physical functioning 
scores, and lower scores on impacts of coughing/
breathlessness and chest problems, regarding health-
related quality of life, as well as higher overall health-
related quality of life. This may have been due to the 
influence patient characteristics had on physical 
function and HRQL.38, 39 There were more females 
and patients with cardiovascular disease, high BMIs, 
and lower economic sufficiency in the care teams with 
APNs. The presence of cardiovascular disease and high 
BMIs, as well as being female, could have been 
important factors influencing the ability to carry out 
some aspects of physical functioning,38 and the impact 
that coughing/breathlessness and chest problems 
imposed.39 In addition, dealing with problems in 
physical and pulmonary functioning, and economic 
insufficiency could have influenced overall health-
related quality of life in patients cared for by the teams 
with APNs.39, 40 

Limitations

When applying the findings of this study, the 
study’s limitations need to be taken into consideration. 
First, problems were encountered in administering 
some parts of the Self-Care Behavior Questionnaire. 
Patients from northern Thailand are multi-ethnic and 
use multiple languages.  Although they can understand 
Thai, some of the items in the questionnaires were too 
difficult for them to comprehend. This may have 
affected the outcome of the measurements. Secondly, 
generalizability of the findings is limited because the 
community hospitals, used as study sites, were from 
specific areas in Thailand. Thus, generalizability to all 
parts of Thailand is not possible. However, the findings 
do provided a general picture of the level of CCM 
implementation in COPD care programs in some 
community hospitals. 

Conclusions and Recommendations

The results indicated a good level of CCM 
implementation in certain COPD care programs, 
especially those with care team with APNs. The role 
of the APNs, in implementing the CCM in their 
respective COPD care programs, resulted in positive 
outcomes: improved pulmonary function, improved 
self-care behaviors, reduction in cost of care services, 
and  reduction in length of hospital stay. However, in 
order to compare the process/level of CCM 
implementation and care outcomes, the study of CCM 
implementation should be replicated using: patients 
with various chronic conditions; a variety of healthcare 
organizations; and various types of multidisciplinary 
teams. 
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การปฏิบัติตามรูปแบบการดูแลผู้ป่วยเรื้อรังและผลลัพธ์ในผู้ป่วยโรคปอด
อุดกั้นเรื้อรังโดยทีมผู้ดูแลที่มีและไม่มีผู้ปฏิบัติการพยาบาลขั้นสูง 

สุมลชาติ ดวงบุบผา, สมจิต หนุเจริญกุล, เรณู พุกบุญมี, พิศสมัย อรทัย, ชาญ เกียรติบุญศรี

บทคัดย่อ:	 การศึกษานี้มีวัตถุประสงค์เพื่อ ศึกษาระดับการนำ�รูปแบบการดูแลผู้ป่วยเรื้อรังไปปฏิบัติ
ในโปรแกรมการดูแลผู้ป่วยโรคปอดอุดก้ันเรื้อรังโดยทีมผู้ดูแลท่ีมีและไม่มีผู้ปฏิบัติการพยาบาลขั้นสูง     
ในโรงพยาบาลชุมชนทางภาคเหนือ และภาคตะวันออกของประเทศไทย และเปรียบเทียบความแตกต่าง
ของผลลัพธ์ระหว่างทีมผู้ดูแลท้ังสองทีม กลุ่มตัวอย่างเป็นผู้ป่วยโรคปอดอุดกั้นเรื้อรังชาวไทย จำ�นวน 
210 คน (ผู้ป่วย 105 คนต่อทีม) ที่ได้รับการดูแลจากโรงพยาบาลชุมชนที่ได้รับการคัดเลือก 6 แห่ง
ทางภาคเหนือและภาคตะวันออกของประเทศไทย วิเคราะห์ข้อมูลโดยใช้สถิติ Chi-square, t-test,   
PERMANOVA และ Mann-Whitney U tests 
	 ผลการศึกษาพบว่าทีมผู้ดูแลท่ีมีและไม่มีผู้ปฏิบัติการพยาบาลข้ันสูงนำ�ทุกองค์ประกอบของรูปแบบ
การดูแลผู้ป่วยเรื้อรังไปปฏิบัติในโปรแกรมการดูแลผู้ป่วยโรคปอดอุดก้ันในระดับที่ยอมรับได้ทั้งสองทีม 
ยกเว้นองค์ประกอบด้านการสนับสนุนการจัดการตนเองในทีมผู้ดูแลที่ไม่มีผู้ปฏิบัติการพยาบาลขั้นสูง 
ในส่วนผลลัพธ์พบว่า กลุ่มผู้ป่วยท่ีรับการดูแลจากทีมผู้ดูแลที่มีผู้ปฏิบัติการพยาบาลขั้นสูงมีคะแนน
พฤติกรรมการดูแลตนเองและสมรรถภาพปอดสูงกว่า รวมทั้งมีจำ�นวนวันนอนโรงพยาบาล และค่าใช้จ่าย
ในการรักษาน้อยกว่ากลุ่มผู้ป่วยที่ได้รับการดูแลจากทีมผู้ดูแลที่ไม่มีผู้ปฏิบัติการพยาบาลขั้นสูง   
อย่างไรก็ตามพบว่า กลุ่มผู้ป่วยท่ีได้รับการดูแลจากทีมผู้ดูแลที่ไม่มีผู้ปฏิบัติการพยาบาลขั้นสูงมี
สมรรถภาพร่างกายสูงกว่า มีคะแนนคุณภาพชีวิตด้านผลกระทบจากการไอ/การหายใจไม่สะดวกและ
ผลกระทบจากปัญหาการหายใจตํ่ากว่า รวมทั้งมีคุณภาพชีวิตโดยรวมสูงกว่ากลุ่มผู้ป่วยที่ได้รับการ
ดูแลจากทีมผู้ดูแลที่มีผู้ปฏิบัติการพยาบาลข้ันสูง สำ�หรับคะแนนคุณภาพชีวิตด้านอ่ืนๆ และผลลัพธ์ที่
เหลือพบว่าไม่มีความแตกต่างกันอย่างมีนัยสำ�คัญทางสถิติระหว่างผู้ป่วยทั้งสองกลุ่ม
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