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Abstract

Aim: Although numerous studies of disease management and case management of chronic heart
failure (CHF) have been carried out, length of effectiveness after program commencement has not
been examined, so we examined a follow-up study at 36 months after program commencement.
Methods: Participants went for follow-up visits to one Japanese clinic which specializes in internal
cardiovascular medicine and they were given diagnoses of CHF. 104 outpatients participated in
this study and randomized control trial was implemented. An educational program was imple-
mented for 6 months. The data were collected at baseline, 3, 6, 9, 12 months from both interven-
tion and control groups and at 24 and 36 months from the intervention group. Results: There was
significant improvement in New York Heart Association (NYHA) in the intervention group between
baseline and 36 months. Improvement in weight monitoring and activities or exercise in the in-
tervention group continued up to 36 months. Meanwhile, sodium restricted diets and quitting
smoking and/or drinking depended on individual preference and it was difficult to make improve-
ments in these areas. Conclusions: The educational program showed promise in preventing CHF
outpatients from deteriorating significantly on a long-term basis as self-monitoring of activity and
weight continued significantly and there were no participants with CHF who deteriorated in the
intervention group at 36 months after program commencement, although the program aimed only
to provide illness and self-management knowledge. On the other hand, future work will need to
compare participants in this program to a control group over an extended period of time with con-
sideration for relieving the burden of the control group.
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Self-Management

1. Introduction

Chronic heart failure (CHF) patients whose data were: Brain Natriuretic Peptide (BNP) > 500 pg/ml, New York
Heart Association (NYHA) >3 and who had a history of hospital admission for heart failure showed higher
mortality [1]. Therefore, it is very important for patients to prevent CHF deterioration and readmission to hos-
pital. To that end, numerous studies of disease management and CHF case management programs were con-
ducted [2]-[10].

Although numerous studies of disease management and CHF case management programs have been carried
out, only a few studies examined the long-term effects of disease management and case management programs
[6] [11]. Medical factors such as ischemic heart disease and abnormal cardiac rhythm were pointed out as fac-
tors in the deterioration of CHF [12]. On the other hand, excess intake of sodium and fluid due to deficiencies in
self-management also related to deterioration factors in CHF [12] [13]. Hence, it was considered that deficien-
cies in implementation of self-management caused CHF deterioration and hospital readmission.

Otsu and Moriyama [11] did a 24-month long-term follow-up study after starting their disease management
program which was the longest follow-up period among previous studies and the results confirmed that perfor-
mance of self-management of activities and self-monitoring of weight was continuous and no participants dete-
riorated. Consequently, long-lasting effects were proven in the 24 months after program commencement in [11].
However, it is necessary to research further long-term effects of disease management programs for CHF because
it has not yet been revealed how long effects will last. The purpose of this study is to conduct follow-up investi-
gations of these effects up to 36 months after program commencement in Otsu and Moriyama [9].

2. Method
2.1. Research Design

One hundred thirty-two outpatients with CHF agreed to enroll in this study but 28 outpatients refused to partici-
pate when it started giving a total of 104 outpatients at baseline. A random number generated by a computer pro-
gram and was used to assign participants to participate in the educational program or to receive standardized
treatment. A randomized control trial was implemented with both the intervention and control groups from base-
line to 12 months after the start of the program, and before/after the trial was used within the intervention group
at 24 and 36 months.

2.2. Timeframe

Enrollment and a randomized controlled trial were conducted from August 20 to September 31, 2007. The first
follow-up period 7 to 12 months after the educational program started was from March 20 to October 31, 2008
[9]. The second follow-up research 24 months after the program started was conducted from August 20 to Oc-
tober 31, 2009 [11]. The third follow-up research 36 months after the program started was conducted from Au-
gust 20 to October 31, 2010.

Intervention and first follow-up period data collection was implemented in both the intervention and the con-
trol groups from baseline to 12 months. In addition, follow-up period data collection, which included the addi-
tional second and third follow-up period, was implemented only in the intervention group from baseline to 36
months because approximately 80% of the control group dropped out during the second and third period.

2.3. Description of Participants

Participants went for follow-up visits to a Japanese clinic that specialized in cardiovascular internal medicine
and were diagnosed with CHF. Participants whose condition was either stage 2 or 3 in NYHA and who had the
physical and cognitive abilities to practice the program were selected regardless of age, sex, basic disease, com-
plicating diseases, medical treatment, type of participants’ residence, and family composition.

The sample size was estimated at 100 participants as a, , and standard effect sizes for two-way analysis of
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variance were each 0.05, 0.20, and 0.70, respectively. During the intervention period that was up until 6 months
after the program started, 49 participants in the intervention group and 47 participants in the control group who
completed the program were analyzed. During the first follow-up period, 7 to 12 months after program com-
mencement, 47 participants in the intervention group and 47 participants in the control group were analyzed.
During the second follow-up period, 13 to 24 months after program commencement, 41 participants in the in-
tervention group were analyzed. During the third follow-up period, 25 to 36 months after program commence-
ment, 36 participants in the intervention group were analyzed. On the other hand, approximately 80% of the
control group dropped out during the second and third period, and were subsequently removed from analysis as
shown in Figure 1. Therefore, in this follow-up study we used time series design regarding the intervention
group.

There were 61 male (63.5%) and 35 female (36.5%) participants during the first follow-up period. Their aver-
age age was 73.1 £ 8.8 years. Participants aged 65 and over accounted for 81.4% of participants as a whole. There
were 13 participants who lived alone (13.5%) and 19 participants with a job (19.8%). There were no significant
differences between intervention and control groups regarding all data in a baseline as shown in Table 1.

There were 26 male (63.4%) and 15 female (36.6%) participants during the second follow-up period. Their
average age was 74.0 + 9.4 years. There were 5 participants who lived alone (12.2%) and 9 participants with a
job (22.0%).

There were 23 male (63.9%) and 13 female (36.1%) participants during the third follow-up period. Their av-
erage age was 72.9 + 9.8 years. There were 5 participants who lived alone (13.9%) and 8 participants with a job
(22.2%).

2.4. Research Method

Brief overview of Otsu and Moriyama CHF disease management program [9].

The period of the educational program was set for 6 months because a minimum of 6 months was required for
patients to acquire self-management skills [14] and the program was carried out for 30 minutes once a month in-
dividually with a total 6 sessions conducted with a pamphlet developed on the basis of evidence-based clinical
guidelines [9]. After that, follow-up, which consisted of confirmation by interview of whether the intervention
group continued to implement self-management and discussion of directions to achieve personal goal setting if
their self-management was not continued appropriately, were conducted for an average of 20 minutes once a
month for 6 months and the disease management program including a follow-up period which was carried out
for a total of 12 months.

The 6 sessions consisted of an introduction to: How to adjust to CHF; Giving up smoking (if applicable); A
letter to the family; A reduced sodium and fluids diet and giving up drinking; Self-management; Monitoring
medicine administration; Activities and exercises; and How to control one’s emotions. In particular, BNP, which
was one of the deteriorative indicators of CHF, tended to get worse in the case of participants who consumed
excess sodium [13], so the program placed an emphasis on sodium restriction.

The researcher provided knowledge backed up with pamphlets at each session and also gave guidance in ac-
cordance with the participants’ actual life. In addition, goal setting for sodium intake was performed every
month and the researcher had discussions with the each participant if they did not achieve their own goals. Re-
garding self-monitoring, a calendar was used to check compliance and weight. This aimed to prevent missed
medication doses and to discover CHF deterioration at an early date such as potential edema through body
weight gain. In this program, the degree of participants’ heart function was mild to intermediate (New York
Heart Association Class 2 to 3), so strict fluid restriction was discarded. It was excluded from goal setting even
though knowledge on this subject was provided. The researcher and the participant confirmed and reviewed in-
spection data and compliance together at each visit and provided feedback for the participant and the primary
doctor.

2.5. Procedure and Period of Evaluation

The program, developed by Otsu and Moriyama [9], was carried out for the intervention group. The control
group received standardized treatment and care that was provided as general treatment and care according to the
conditions of the individual at a medical facility. Self-monitoring implementation status in the intervention
group was confirmed with individual interviews in the first follow-up period which was 6 months after imple-
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No. Approached: 132

No. Refused: 28

No. Randomized: 104

No. Allocated to control: 52

| No. Allocated to Intervention: 52

No. Withdrawn: 5
2 participants passed away: one from cancer and another due to
an unidentified cause
2 participants were hospitalized: one with pneumonia and one

No. Withdrawn: 3
1 participant felt care burden
1 participant was hospitalized because of cancer
1 participant felt uncomfortable with participation in the program

with acute exacerbation of CHF
1 participant felt uncomfortable with participation in the program

After the 6 month program and up until 12 months:
First period of follow-up

No. Lost to the First Period of Follow-up: 2

1 participant passed away due to an unidentified cause
1 participant was hospitalized because of CHF deterioration

No. Completed trial: 47

No. Lost to the First Period of Follow-up: 0

No. Completed trial: 47

After the first period of follow-up

No. Withdrawn: 38

38 participants were busy and felt uncomfortable with
participation in the study

No. Withdrawn: 6

1 participant passed away from cancer
1 participant changed clinics
1 participant was hospitalized due to an abdominal aneurysm

No. Excluded: 47 3 participants were busy

The Second Period of Follow-up

No. Received Continuous Research: 0 No. Received Continuous Research: 41

No. Withdrawn: 5

1 participant had an onset of dementia
4 participants were busy

The Third Period of Follow-up

No. Received Continuous Research: 0 No. Received Continuous Research: 36

Figure 1. Participant flow.

mentation of the program. The individual interviews were conducted for an average of 20 minutes with self-re-
ported measures to assess participants’ compliance with a sodium-restricted diet, medicine administration, activ-
ities/exercises, weight-monitoring and giving up smoking and drinking. After that, confirmation with the second
follow-up period continued for an additional 12 months after the first follow-up period. Furthermore, confirma-
tion with the third follow-up period continued for an additional 12 months after the second follow-up period.
Evaluation was carried out at the time of enrollment (baseline), and at 6 months (completion of intervention),
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Table 1. Baseline comparison between groups.

Demographic variable Intervention group (n = 49) Control group (n = 47) p-value
Basic attribute
Male sex 31 (63.3%) 30 (63.8%) 1.000
Age 71.6+9.3 746+8.1 0.198
Living alone 7 (14.3%) 6 (12.8%) 1.000
Worker 13 (26.5%) 6 (12.8%) 0.125
Underlying disease
Hypertension 40 (81.6%) 36 (76.6%) 0.620
Ischemic heart disease 16 (32.7%) 22 (46.8%) 0.211
Valve disease 24 (49.0%) 23 (48.9%) 1.000
Cardiac myopathy 5 (10.2%) 1 (2.1%) 0.204
Blood pressure
Systolic pressure 128.2+119 131.2+7.0 0.565
Diastolic pressure 71.3+55 715+47 0.881
Pressure pulse 57.7+10.0 58.6+9.4 0.656
Body weight 62.1+114 62.7 +10.7 0.780
Clinical condition
New York Heart Association grade 2 39 (79.6%) 38 (80.9%) 1.000
Brain natriuretic peptide 153.2 £ 149.1 163.6 £ 198.5 0.769
Arrhythmia 12 (24.5%) 11 (23.4%) 1.000
Paroxysmal dyspnea 0 (0%) 0 (0%) -
Distention of the jugular vein 0 (0%) 0 (0%) -
Moist rale 0 (0%) 0 (0%) -
Ankle edema 3 (6.1%) 0 (0%) 0.242
Coughing at night 0 (0%) 0 (0%) -
Shortness of breath 5 (10.2%) 6 (12.8%) 0.757
Curative drug
Acetylcholinesterase inhibitor 5 (10.2%) 2 (4.3%) 0.436
B blocker 23 (46.9%) 17 (36.2%) 0.308
Digitalis product 10 (20.4%) 13 (27.7%)) 0.477
Diuretic 24 (49.0%) 22 (46.8%) 0.841
Aldosterone antagonist 18 (36.7%) 10 (21.3%) 0.118
Angiotensin-receptor antagonist 16 (32.7%) 20 (42.6%) 0.400

Otsu & Moriyama, 2011 [9].

12 months (6 months after intervention), 24 months (18 months after intervention), and 36 months (30 months
after intervention) after enrollment. Individual interviews were conducted with MacNew-QOL questionnaires
whose validity and reliability were confirmed in Otsu et al. [15] and compliance to CHF self-management in a
pre-determined format and clinical data were collected from medical reports.
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3. Outcomes
3.1. Primary Outcomes

Primary outcomes were identified as death due to CHF, hospital admission due to CHF, BNP data, NYHA level,
blood pressure including systolic pressure, diastolic pressure, and pressure pulse, weight and deteriorating
symptoms related to CHF such as arrhythmia, coughing at night, moist rale, ankle edema, and shortness of
breath.

3.2. Secondary Outcomes

Secondary outcome were identified using the MacNew-QOL questionnaire, as developed by Hofer et al. [16] to
measure the QOL of heart disease patients, including patients with coronary artery and/or heart failure. This
original scale consisted of 27 items, from which we developed a Japanese version consisting of 19 items. Relia-
bility, validity, and value were confirmed [15]. The subscale included emotional, physical, and social conditions
with a seven grade scale. Scores were calculated from each condition or as a cumulative score, with a higher
score representing a better condition.

3.3. Process Indicators

Process indicators were identified as: compliance to a sodium-restricted diet, compliance to medicine adminis-
tration, compliance to activities or exercise, compliance to quit smoking, compliance to quit drinking, and self-
monitoring of weight and deteriorating symptoms. Compliance to sodium-restriction, medicine, activities or ex-
ercise, and self-monitoring weight were described on a 4-point scale (0 to 3), with a higher score representing
greater compliance. Other indicators were evaluated as good or poor. The researcher assessed compliance on the
basis of participants’ self-reports.

3.4. Method of Analysis

Repeated two-way analysis of variance was performed on physiological, QOL, and compliance data [9]. The
Wilcoxon rank-sum test was also conducted to compare time variations in each group to see if the results from
repeated two-way analysis of variance showed significant difference in physiological, QOL, and compliance
data. Regarding the compliance data in the process indicators, a four level score was given to each compliance
performance: 3 was given to participants who were always in compliance; 2 was given to participants who were
partially in compliance; 1 was given to participants who were slightly in compliance; and 0 was given to partic-
ipants who were not in compliance at all. To make a distinction between partially and slightly compliant, the
former meant that compliance was implemented more than 4 times per week and the latter meant that com-
pliance was implemented less than 4 times per week in a pre-determined format. Regarding smoking and drink-
ing, good in compliance meant that smoking and drinking were reduced to within 3 times per week and poor in
compliance meant that smoking and drinking were continued more than 4 times per week. After that, the aver-
age score of compliance performance was calculated for each group. For categorical data, the chi-squared test
was carried out. SPSS version 16.0 (SPSS, New York, New York, USA) was used to analyze and the level of
significance was set at p < 0.05.

3.5. Ethical Considerations

Approval from the ethical committee from the researchers’ university was obtained and all necessary procedures
for this research were carried out at the target facilities. The purpose and description of the study, the method
and type of data collection, method of publication of the research results, voluntary participation, and refusal of
participation that did not result in a disadvantage, and protection of privacy were all explained. Participant con-
sent was obtained in writing.

4. Results
4.1. Baseline Comparison between Groups

Demographic variable in participants is shown in Table 1. There was no significant difference between two
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groups in baseline.

4.2. Consideration of the Continuous Effectiveness of the Program

Primary outcomes in intervention, the first, second, and third follow-up period.

The flow of participants in this study is shown in Figure 1. During the intervention period, one patient in the
intervention group asked to withdraw from the study after one month. In the control group, five participants
dropped out. During the first period of follow-up, from 7 to 12 months after the program started, in the interven-
tion group, two participants dropped out. No participants in the control group dropped out during the first period
of follow-up. In the intervention group, six participants dropped out during the second period of follow-up
which was 13 to 24 months after the program started. Moreover, in the intervention group, five participants
dropped out during the third period of follow-up which was 25 to 36 months after the program started. In the
control group 38 participants dropped out during the second and third period, so all of the control group were
excluded because of insufficient data.

There were no fatalities due to CHF in either group until the first period of follow-up 12 months after the start
of the program. One participant in the control group was hospitalized due to CHF deterioration during the pro-
gram. On the other hand, no one in the intervention group was hospitalized due to CHF deterioration during the
program. One participant in the intervention group was hospitalized due to CHF deterioration for 30 days, Six
months later (after the end of program) and one participant from the control group was hospitalized for 90 days,
three months after the program started. After that, no one was hospitalized due to CHF deterioration during the
follow-up period up until 36 months.

There were no unscheduled clinic visits due to CHF deterioration up to 12 months in the intervention group.
On the other hand, three participants made unscheduled visits to the clinic due to CHF deterioration in the con-
trol group, visiting 4, 7 and 25 times although the rate of scheduled clinic visits in each group varied depending
on the participant such as once every two weeks, three weeks, or month. From 13 to 24 months, just one partici-
pant in the intervention group made unscheduled visits to the clinic, visiting 7 times. From 25 to 36 months,
there were no unscheduled clinic visits due to CHF deterioration in the intervention group.

4.3. Primary Outcomes of the Second and Third Follow-Up Period

Physiological data are shown in Table 2. BNP data within the intervention group during the comparison period
was significantly improved between baseline and 3 months (p = 0.032), and baseline and 6 months (p = 0.002)
as a result of multiple comparisons. However, there was no significant difference regarding BNP in the interven-
tion group in comparison between baseline and 36 months. On the other hand, participants in stage 3 of NYHA
reduced to 8.3% in the intervention group after 36 months and significant differences were indicated between
baseline and 36 months (p < 0.001) despite the fact that there were no significant differences regarding NYHA
between intervention and control groups at 3, 6, 9, 12 months. Regarding weight, there were significant differ-
ences within the intervention group during the comparison period (p < 0.001) although there was no data in the
before-after periods. Also, systolic blood pressure (p = 0.022) and pressure pulse (p = 0.033) were significantly
improved within the intervention group during the comparison period, but there were no significant differences
in the before-after periods.

There was no significant difference regarding shortness of breath in the intervention group through 36 months
despite the fact that there were significant differences between intervention and control groups at 3, 9, 12
months (Table 3). Regarding coughing at night, no one in either group indicated the symptoms in any period
and also there were no significant differences in either group in any period other than shortness of breath (Table
3).

4.4. Secondary Outcomes in Intervention and the First, Second, and Third Follow-Up
Period

Results of the MacNew test are shown in Table 4. Interaction was shown in total, emotional, physical, and so-
cial scores between intervention and control groups as a result of repeated two-way analysis of variance. As a
result of the Wilcoxon rank-sum test, total and emotional scores in the intervention group were significantly
better between baseline and 6 months (p < 0.001), baseline and 12 months (p < 0.001), 6 and 9 months (p <
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Table 3. Deteriorating symptoms related to CHF.

Intervention Control
Period p-value
Existence Non-existence Existence Non-existence
Baseline 12 (24.5%) 37 (75.5%) 11 (23.4%) 36 (76.6%) 1.000
3 months 12 (24.5%) 37 (75.5%) 12 (25.5%) 35 (74.5%) 1.000
6 months 11 (22.4%) 38 (77.6%) 12 (25.5%) 35 (74.5%) 0.813
Arrhythmia 9 months 13 (26.5%) 36 (73.5%) 15 (31.9%) 32 (68.1%) 0.655
12 months 13 (27.7%) 34 (72.3%) 13 (27.7%) 34 (72.3%) 1.000
24 months 10 (24.4%) 31 (75.6%) - - -
36 months 9 (25.0%) 27 (75.0%) - - -
Baseline 0 (0%) 49 (100%) 0 (0%) 47 (100%) -
3 months 0 (0%) 49 (100%) 0 (0%) 47 (100%) -
6 months 0 (0%) 49 (100%) 0 (0%) 47 (100%) -
COUn%EL”tg at 9 months 0 (0%) 49 (100%) 0 (0%) 47 (100%) -
12 months 0 (0%) 47 (100%) 0 (0%) 47 (100%) -
24 months 0 (0%) 41 (100%) - - -
36 months 0 (0%) 36 (100%) - - -
Baseline 0 (0%) 49 (100%) 0 (0%) 47 (100%) -
3 months 0 (0%) 49 (100%) 0 (0%) 47 (100%) -
6 months 0 (0%) 49 (100%) 0 (0%) 47 (100%) -
Moist rale 9 months 1(2.0%) 48 (98.0%) 1(2.1%) 46 (97.9%) 1.000
12 months 0 (0%) 47 (100%) 1(2.1%) 46 (97.9%) 1.000
24 months 1 (2.4%) 40 (97.6%) - - -
36 months 0 (0%) 36 (100%) - - -
Baseline 3 (6.1%) 46 (93.9%) 0 (0%) 47 (100%) 0.242
3 months 5 (10.2%) 44 (89.8%) 0 (0%) 47 (100%) 0.056
6 months 2 (4.1%) 47 (95.9%) 1(2.1%) 46 (97.9%) 1.000
Ankle edema 9 months 2 (4.1%) 47 (95.9%) 2 (4.3%) 45 (95.7%) 1.000
12 months 1(2.1%) 46 (97.9%) 2 (4.3%) 45 (95.7%) 1.000
24 months 2 (4.9%) 39 (95.1%) - - -
36 months 0 (0%) 36 (100%) - - -
Baseline 5 (10.2%) 44 (89.8%) 7 (12.8%) 41 (87.2%) 0.757
3 months 3 (6.1%) 46 (93.9%) 10 (21.3%) 37 (78.7%) 0.038"
6 months 5 (10.2%) 44 (89.8%) 11 (23.4%) 36 (76.6%) 0.104
i'f‘%rrtgaetf 9 months 3 (6.1%) 46 (93.9%) 12 (25.5%) 35 (74.5%) 0.011"
12 months 3 (6.4%) 44 (93.6%) 11 (23.4%) 36 (76.6%) 0.041"
24 months 3 (7.3%) 38 (92.7%) - - -
36 months 5 (13.9%) 31 (86.1%) - - -
“p < 0.05.



100>49,,

,.000°0
$9T°01
,.000°0
$8€'1T
,.000°0
12L°0C
,.000°0
19102
,.000°0
6£7°0C
,.000°0
80°0€
,.000°0
ovE'Ll
,.000°0
LST9T

sdnoag
UM

,.500°0 ..000°0
SYE8 91°01
,.200°0 ,.000°0
9066 6SS°L
,.C00°0 ,.000°0
919°01 €LT'S
,.200°0 ,.000°0
L6001 PIE0L
sdnoig
uonIBIANU[
uoamIag .

66'0F
8L'S

600 F

89'¢

S8'0F
S9°¢

syyuow 7|

€L0F 8Y'0F
SI9 ¥$'9
YL'0F €S0 F
°6'S €9
65°0 F LSOF
(239 ¥a9
S9°0F 8¥'0 F
L8'S 609

squowr 6 stypuowr 9

990 F
609

65°0 F
L1'9

surjeseqg

L8O F

65°S

80 F

oL's

syjuow 9¢

60

0L'S

890 F

¥'S

890 F

124

SYuoW 47

syjuowr 7|

0L'0F 690 F
199 LL9
€90 F 190
¥9'9 6L'9
wLoF 8L0F
8¥'9 999
99'0 F 69°0F
6v'9 699
€9°0F w90F
€9 659
650 F SS0F
S€9 659
L90F 890 F
6€9 €99
190 F 190 F
79 S99

syjuowr 6 syjuowr 9

SS0F
9
90 F
0¥'9
190
8C9
69°0F
LT9

8¥°0 F

SS0F
L09

IS0+

850 F
91’9

surjeseq

Ioye-a10jog

uostredwo))

Ioye-a10jog

uostredwo)

Ioye-a10jog

uostredwo)

Ioye-a10jog

uostedwo)

pouad

[eroos

[ed1sAY g

[euonowry

[el0L

onfeA-d ‘onsness J

ds F uesN

ds F ues]A

Q0UBLIBA JO SISATRUR ABM-0M T,

dnoi3 jonuoy

dnoi3 uorjuaAIdIUL

H. Otsu, M. Moriyama

"JOO-MINDEIN Ul s33UeY) “p AL,



H. Otsu, M. Moriyama

0.001), 6 and 12 months (p < 0.001), 9 and 12 months (p = 0.002) in comparison with the control group. Also, a
result of the Wilcoxon rank-sum test, physical scores in the intervention group were significantly better between
baseline and 6 months (p = 0.002), baseline and 12 months (p = 0.001), 6 and 9 months (p < 0.001), 6 and 12
months (p < 0.001), 9 and 12 months (p = 0.008) in comparison with the control group. Additionally, a result of
the Wilcoxon rank-sum test, social scores in the intervention group were significantly better between baseline
and 6 months (p = 0.001), baseline and 12 months (p < 0.001), 6 and 9 months (p < 0.001), 6 and 12 months (p <
0.001), 9 and 12 months (p = 0.001) in comparison with the control group. Briefly, QOL in the intervention
group was better than the control group up to 12 months. After that, there were significant differences between
baseline and 24 months regarding all scores, and there were significant differences between baseline and 36
months regarding total, emotional, and physical scores at a level of 1% in the intervention group during the
second and third follow-up periods from 13 to 36 month as a result of the Wilcoxon rank-sum test. Basically,
QOL achieved a peak in 6 months, became equal to baseline at 12 months, and finally after 24 and 36 months
showed a decrease.

4.5. Process Indicators in Intervention, the First, Second, and Third Follow-Up Period

Implementation status of self-management is shown in Tables 5 and 6. Regarding the above-mentioned table, a
four level score was given to each compliance performance: 3 was given to participants who were always in
compliance; 2 was given to participants who were partially in compliance; 1 was given to participants who were
slightly in compliance; and 0 was given to participants who were not in compliance at all. To make a distinction
between partially and slightly compliant, the former meant that compliance was implemented more than 4 times
per week and the latter meant that compliance was implemented less than 4 times per week. Regarding the latter
table which was about smoking and drinking, good in compliance meant that smoking and drinking were re-
duced within 3 times per week and poor in compliance meant that smoking and drinking were continued more
than 4 times per week. All of the data in the Tables 5 and 6 were obtained from self-reported data and were
measured at a single point in time.

Interaction was shown in compliance with a sodium-restricted diet from baseline up to 12 months between
intervention and control group as a result of repeated two-way analysis of variance. As a result of the Wilcoxon
rank-sum test, compliance with a sodium-restricted diet in the intervention group was significantly better be-
tween baseline and 6 months (p < 0.001), baseline and 9 months (p < 0.001), and baseline and 12 months (p =
0.005) in comparison with the control group. On the other hand, compliance at 24 months and 36 months de-
creased compared to at 6 months in the intervention group. Similarly, compliance to medicine administration in
the intervention group at 9 months was significantly high in comparison to baseline (p < 0.001), but compliance
at 24 months and 36 months decreased compared to at 9 months as a result of the Wilcoxon rank-sum test.

Regarding weight monitoring, as a result of the Wilcoxon rank-sum test, weight-monitoring in the interven-
tion group was significantly better between baseline and 6 months (p < 0.001), and baseline and 12 months (p <
0.001) in comparison with the control group. Similarly, improvement continued until 36 months (p < 0.001) al-
though compliance at 24 (p = 0.038) and 36 months (p = 0.023) decreased compared to at 9 months and com-
pliance at 24 months (p < 0.001) decreased compared to at 6 months as a result of the Wilcoxon rank-sum test.
Also, as a result of the Wilcoxon rank-sum test, compliance with activities/exercises in the intervention group
was significantly better between baseline and 6 months (p < 0.001), baseline and 9 months (p < 0.001), baseline
and 12 months (p < 0.001), 6 and 9 months (p = 0.009), and 6 and 12 (p = 0.011) months in comparison with the
control group. Similarly, good compliance with activities/exercise in the intervention group continued until 36
months (p < 0.001), although compliance in 24 months (p = 0.048) decreased compared to 9 months as a result
of the Wilcoxon rank-sum test. However, there was no significant difference between the two groups up to 12
months regarding compliance with quitting smoking and drinking. When compared to baseline, compliance with
quitting smoking continued for the most part, but compliance with stopping drinking was reduced at 24 and 36
months in the intervention group.

5. Discussion
5.1. Improvement of Clinical Indicators and Effectiveness of the Intervention Program

Regarding BNP data, there was no significant difference at 6, 12, 24, and 36 months after program commence-
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Table 6. Compliance with the self-management program for CHF.

Intervention Control
Period p-value
Good Poor Good Poor
Baseline 42 (85.7%) 7 (14.3%) 46 (97.9%) 1(2.1%) 0.059
6 month 46 (93.9%) 3 (6.1%) 45 (95.7%) 2 (4.3%) 1.000
9 months 44 (89.8%) 5 (10.2%) 46 (97.9%) 1(2.1%) 0.204
Quite smoking
12 months 42 (89.4%) 5 (10.6%) 46 (97.9%) 1(2.1%) 0.203
24 months 36 (87.8%) 5 (12.2%) -
36 months 31 (86.1%) 5 (13.9%) -
Baseline 32 (65.3%) 17 (34.7%) 38 (80.9%) 9 (19.1%) 0.110
6 month 28 (57.1%) 21 (42.9%) 32 (68.1%) 15 (31.9%) 0.298
9 months 29 (59.2%) 20 (40.8%) 30 (63.8%) 17 (36.2%) 0.679
Quite drinking
12 months 27 (57.4%) 20 (42.6%) 28 (59.6%) 19 (40.4%) 1.000
24 months 24 (58.5%) 17 (41.5%) -
36 months 20 (55.6%) 16 (44.4%) -

ment in the intervention group. However, BNP data in Otsu and Moriyama [9] was significantly improved at 6
months in the intervention group compared to the control group. Significant differences may be demonstrated if
follow-up study between the intervention and control groups is implemented. On the other hand, NYHA levels
were significantly improved between baseline and 24 months (p = 0.012) and baseline and 36 months (p < 0.001)
in the intervention group. Additionally, deteriorating symptoms related to CHF were stable throughout the fol-
low-up period, so it was considered that self-management behavior in the intervention group continued accor-
dingly.

Regarding events caused by CHF deterioration until the first period of follow-up 12 months after the start of
the program there were no participants who died due to CHF deterioration in either groups. However, one par-
ticipant in each group was hospitalized due to CHF during the program, but the length of the hospitalization in
the intervention group was 60 days shorter than the participant in the control group. In previous studies, death
mortality or re-hospitalization due to CHF occurred in 64% of control patients and 47% of intervention patients
in the 180-day follow-up period [17]. Similarly, death or re-hospitalization due to CHF occurred in 53% of con-
trol patients and 37% of intervention patients at the one year mark [18]. In comparison to these previous studies,
the ratio of death or re-hospitalization due to CHF in our study was quite low. The previous studies provided
education just one time before discharge, and Koelling et al. [17] implemented follow-up by telephone at 30, 90,
and 180 days after discharge, but there was no information about follow-up after discharge in Blue et al. [18].
On the other hand, our study provided 6 individual outpatient sessions and implemented face-to-face follow-up
once a month for 12 months. Therefore, it is considered that targeted teaching to each participant and face-to-
face teaching methods for extended period of time may lead to building a relationship of trust between the re-
searcher and the participants and to continued self-management by the participants. Additionally, 35 to 40 per-
cent of severe CHF patients were included in previous studies, but we had no severe NYHA patients in either
group. Thus, the status of heart function at baseline may relate to the low rate of death and hospitalization due to
CHF in our study.

5.2. Process Indicators in Intervention, the First, Second, and Third Follow-Up Period

There is no significant difference in compliance with a sodium-restricted diet, medicine, giving up smoking or
giving up drinking at 24 and 36 months after program commencement. On the other hand, compliance with ac-
tivities/exercises and weight-monitoring were significantly improved between baseline and 24 months (p <
0.001) and baseline and 36 months (p < 0.001). As a result of basic research which aimed to develop the disease
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management program for CHF in Otsu and Moriyama [13], outpatients with CHF showed poor self-management
because they had insufficient knowledge. To that end, the rate of execution of self-management improved after
the program started because patients had knowledge of the illness and its self-management. Therefore, this was
effective in compliance with activities/exercises and weight-monitoring although the program only provided
knowledge to outpatients. On the other hand, a sodium-restricted diet or giving up smoking or drinking related
to personal preference, so it was assumed that it was difficult for outpatients to continue adherence in self-
management behavior with a program that only provided knowledge. Activities/exercises were also related to
personal preference, but good compliance with activities/exercise in the intervention group continued until 36
months. It was speculated that implementation of activities/exercise was not so difficult for the participants to
continue because it was assigned just for 20 to 30 minutes three times a week in comparison to a sodium-re-
stricted diet or giving up smoking or drinking which had to be accomplished at every meal or every day, al-
though there are no previous studies to support this. Therefore, long-term follow-up was important for CHF
outpatients so that they could continue adherence in self-management behavior for sodium-restricted diets and
giving up smoking or drinking in particular. Motivational interviews should be used to continue participants’
adherence in the long term because previous studies achieved an effect in patients’ life style change with moti-
vational interviews [19] [20].

The results of the study showed that good compliance with activities or exercise continued up to 36 months in
the intervention group. However, there was no significant difference in compliance with a sodium-restricted diet,
medicine and giving up smoking or drinking at 24 and 36 months after program commencement. According to
guidelines for giving up smoking [21], smokers were addicted to nicotine, so it was difficult for them to give up
smoking by sheer force of will on a long-term basis. Hence, medical treatment for giving up smoking was also
needed for people whose degree of dependence was high. For the consumption of alcohol, according to evi-
dence-based clinical guidelines about CHF [22], it was essential that people who had suspected alcoholic car-
diomyopathy to give up drinking. On the other hand, for other people with cardiovascular disease, alcohol in
moderation was recognized. However, in elderly patients with old myocardial infarcts, alcohol consumption and
reinfarction were associated with sudden death [23], so it is important for patients with old myocardial infarcts
to be heavily encouraged to give up. Moreover, compliance with a sodium-restricted diet was also an important
factor because it related to deteriorating symptoms of CHF [13]. For the future, in addition to providing know-
ledge, it is important for patients with CHF to be educated about how to change their lifestyle and habits in order
to maintain proper compliance.

5.3. Secondary Outcomes

Total, emotional, physical, and social scores in MacNew quality of life in the intervention group were signifi-
cantly better at 6 months, but all scores were equal to baseline at 12 months, and furthermore all scores signifi-
cantly decreased at 24 and 36 months compared to baseline. It was hard to compare this with a previous study
which used the MacNew quality of life after a disease management program for CHF because very few studies
used the MacNew quality of life scale. In other QOL scales, Stewart’s study et al. [2] showed a nurse who car-
ried out home visits for 7 to 14 days after the patients’ hospital discharge and their QOL which was the Minne-
sota Living with Heart Failure Questionnaire was significantly improved at 3 months after intervention, but
there was no significant difference at 6 months after intervention [2]. Also, West et al. [24] conducted home vis-
its and follow-up by telephone once a week. After that, the QOL score which was SF36 was significantly im-
proved at 6 months compared to baseline after intervention commencement [24]. However, over the following
months, there was no follow-up data. In addition, in heart failure and/or cardiology outpatient clinics, patients
with CHF participated in a six-week self-management program, and as a result, cognitive symptom management,
self-care behavior, and QOL were significantly improved in Smeulders et al. [8]. They used the RAND 36-item
Health Survey and the Kansas City Cardiomyopathy Questionnaire as the scale of QOL, and it was reported that
there was no significant difference at 6 and 12 months in the follow-up period. Very few previous studies ex-
amined the long-term effects [11]. Hence, our study showed precious data because we collected long-term data
up to 36 months after program commencement.

5.4. Association with QOL and Aging

In the study, at 12 months all scores for total, emotional, physical, and social categories in MacNew quality of
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life in the intervention group were equal to baseline and after that all scores significantly decreased at 24 and 36
months. One possible reason was that elderly participants were not inclined to go out or do anything due to their
age. This became apparent in the individual data collection interviews at 24 and 36 months because 7 elderly
participants answered as above. On the other hand, good compliance with activities or exercise continued up to
36 months in the intervention group. At the baseline, almost none of the participants knew how much activity or
exercise was appropriate, so some of them tended to spend all their time indoors and others tended to move too
much. As some participants got older, they tended to go out less. In addition to this, elderly participants with
cataracts in this study felt boredom due to their advancing years because of alteration in visual acuity. It was
considered that QOL scores for elderly participants decreased due to increasing age rather than the influence of
CHF.

5.5. Efficacy and Usability of this Study

The disease management program in this study was effective in improving outcomes. Previous studies have also
reported the effectiveness of the program [3] [17]. A disease management program implemented by a multidis-
ciplinary team of clinicians in Riegel et al. [3] with videos, visits, and telephone calls for 6 months and partici-
pants were followed for 6 months after discharge from hospital. As a result, length of hospital stay was approx-
imately one day shorter for the intervention group, and acute care resource use was lower in the same group.
However, effectiveness after 12 months was not demonstrated. Also, in Koelling et al. [17], nurses educated pa-
tients in one-to-one teaching session before discharge and conducted follow-up by telephone at 30, 90, and 180
days after discharge. Self-care measure scores improved at 30 days in the intervention group and the overall cost
of care was lower in the same group during 180 days. On the other hand, program efficacy was not reported af-
ter 180 days. In comparison with these studies, a researcher who was a nurse consistently implemented interven-
tion and follow-up through individual interviews with face-to-face contact from baseline up to 36 months after
program commencement in our study. Accordingly, it was considered that a relationship between participants in
intervention group and the researcher was established and that participants continued self-monitoring, leading to
the prevention of deteriorating symptoms related to CHF throughout the follow-up period.

The results of our study showed that continuous long-term support for self-management behavior related to
individual lifestyle and habits such as sodium-restricted diets and giving up smoking or drinking in particular
were very important for CHF outpatients. Hence, it was necessary for nurses to give support for behavior related
to individual lifestyle and habits in a busy medical environment with the aim of preventing CHF deterioration
and readmission to hospital.

5.6. Limitations of this Study and Future Challenges

There were data collection limitations for the control group in this study. Data for the control group after 12
months was excluded because approximately 80% of the participants withdrew. Some of them were tired of the
long-term research period, and others were busy and felt it was difficult for them to participate in individual in-
terviews in every research period. At the baseline, we proposed that control group could participate in this pro-
gram after the intervention group follow-up period if they wanted to. However, no one was interested. It was
considered that the time frame of more than 12 months was too long for the participation of the control group.
Therefore, consideration of the control group was important in order to be relieved of the burden of long term
research in the future.

There were also assessment tool limitations. We used self-reported measures to assess participants’ com-
pliance with a sodium-restricted diet, medicine administration, activities/exercises, weight-monitoring and giv-
ing up smoking and drinking because there were no valid self-reporting measures in Japan. However, it was
doubtful whether this was valid, so we also drew upon data from whether or not there were changes in physio-
logical data and deteriorating symptoms related to CHF. For future research, the development of a verified as-
sessment tool is needed for reliable data collection.

Additionally, there were limitations due to subjective assessments by the researcher. Only one researcher
conducted the interventions and assessed participants’ compliance in this study because it was considered that a
familiar researcher gave the participants a sense of reassurance. However, there was the possibility of bias in-
troduced by any subjective assessments conducted by the researcher, who also conducted interventions, as well
as by subjects who might be motivated to please their researcher with positive accomplishments.
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6. Conclusions

The disease management program in Otsu and Moriyama [9] showed promise in preventing CHF outpatients
from deteriorating significantly on a long-term basis because self-monitoring of activity and weight continued
and there were no participants with CHF who deteriorated in the intervention group at 36 months after program
commencement, although the program aimed only to provide illness and self-management knowledge. On the
other hand, future work will need to compare participants in this program to a control group over an extended
period of time with consideration for relieving the burden of the control group.

On the other hand, it was hard for outpatients to change their behavior concerning sodium restricted diets and
quitting smoking or drinking just by providing illness and self-management knowledge because it related to
personal taste and preference. Thus, it was important for outpatients to receive long-term continuous support re-
garding personal taste and preference.
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