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Abstract

Background: In a rapidly aging Japanese society, the number of patients with
hypertension has seen a steady increase. The basic treatments for hyperten-
sion are maintaining blood pressure through medication and preventing
complications. It is important for patients with hypertension to perform
self-management. This improves their lifestyle while controlling their blood
pressure to prevent complications and maintain good health. Purpose: This
study aimed to examine the actual self-management behavior ability of pa-
tients with hypertension and to clarify the factors involved in their
self-management behavior. Methods: A total of 150 patients with hyperten-
sion were included in this study. The following data were obtained from the
patients as background information: sex, age, years with disease, whether they
are receiving antihypertensive agents, type of antihypertensive agent, blood
test data, heart thoracic ratio, left ventricular ejection fraction, pulse wave,
pulse wave velocity, and height. The levels of self-management skills of the
patients were also assessed using the “Instrument to Measure the Self-care of
patients with Hypertension” developed by Tsuboi et a/ Results: The associa-
tions among self-management behaviors in daily life, such as diet, exercise,
stress, medication, alcohol intake, and smoking, were analyzed in patients
with hypertension. The subjects were classified into the following three
groups: aged 65 years or below (Group A), early stage elderly individuals
(Group B), and late-stage elderly individuals aged 75 years or over (Group C).
The results showed that the subjects in Group C had higher self-management
scores for diet, exercise, stress, medication, and drinking than the subjects in
the other two groups. The scores of smoking and self-management of the
subjects in Group A were high but their other self-management scores were
low. All the subjects were taking between 1 to 3 types of oral antihypertensive
drugs. The rate of achievement of the target blood pressure was 50% or more
in all the three groups. However, the pulse wave velocity was high in all the
three groups. Conclusion: The results indicate that the risk of developing
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disorders of the brain and cardiovascular system is high in all the three
groups, owing to the high degree of arteriosclerosis. Therefore, increasing the
number of nursing interventions is expected to reduce blood pressure, main-
tain and promote self-management behavior in daily life, and prevent the
onset of complications. The results suggest that nursing interventions in-
volving lifestyle guidance for improving the self-management skills of pa-
tients are urgently needed by patients under 65 years of age.

Keywords

Self-Management, Patients with Hypertension, Management Behaviors

1. Introduction

The Westernization of lifestyles in Japan, including changes in dietary patterns,
diversification of lifestyles, and a rapidly aging society, has led to changes in the
structure of diseases. The number of patients with cardiovascular diseases, espe-
cially those with hypertension, has been increasing steadily [1]. In Japan, 43 mil-
lion individuals are estimated to have hypertension. High blood pressure is asso-
ciated with increased risk of developing cardiovascular diseases such as myocar-
dial infarction and heart disease, and it is known to increase mortality rate. From
young adults to elderly individuals, individuals with high blood pressure have
been found to exhibit a higher incidence of cardiovascular diseases and related
mortality [2]. Incidence of hypertension increases with age. In Japan, 33.92 mil-
lion individuals were aged 65 years and over, accounting for 26.7% of the total
population. Further, 63.2% of those aged between 65 and 74 years, and 74.2% of
those aged 75 years and over are affected with hypertension [3]. Therefore, the
number of elderly individuals with hypertension is expected to increase further
in the future.

Ueshima et al. reported that the level of hypertension was positively correlated
with the prevalence of cardiovascular disease [4]. Further, the prevalence of
myocardial infarction was 3 to 6 times higher in males and 4 to 12 times higher
in females with hypertension. Previous studies on the association between blood
pressure and the risk of developing cardiovascular diseases reported that systolic
blood pressure can predict prognosis [5] [6]. Additionally, Health Japan 21 re-
ported that the risk of incidence of coronary artery disease and mortality in-
creases about 15% with the elevation of systolic blood pressure by 10 mmHg.
Since the higher systolic blood pressure increases the risk of complications and
mortality, it is critical for patients with hypertension to maintain optimal blood
pressure and to monitor their blood pressure regularly at home [7].

The basic treatments for hypertension are maintaining blood pressure
through medication and preventing complications. Additionally, appropriate
exercise to prevent obesity, and improvements in lifestyle, such as changes in the

diet, enhance treatment effects by reducing complications or preventing the
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condition from becoming more severe. In this context, the World Health Or-
ganization (WHO) and International Society of Hypertension suggest the im-
portance of lifestyle modification among patients with hypertension. It is im-
portant for such patients to perform self-management which improves lifestyle
while controlling the blood pressure to prevent complications and maintain
health. Hypertension is considered a chronic disease, thus, self-management
should be performed regularly in the patient’s daily life.

A previous study suggested that exercise therapy and limiting sodium intake
are effective lifestyle modifications among patients with hypertension, and it
acknowledged the need for self-management on a daily basis [8]. On the other
hand, about half of the patients with hypertension are reported to perform in-
adequate self-management [9]. Therefore, there is an urgent need to consider
strategies to improve the lifestyle of patients with hypertension and to maintain
appropriate self-management in their daily life. It is also important to obtain ba-
sic information on the nursing care which ensures that patients with hyperten-
sion can improve and maintain their self-management behavior. Thus, this
study aims to grasp the actual self-management behavior ability of patients with
hypertension and to clarify the factors involved in their self-management beha-

vior.

2. Methods

1) Study period: April 1 to September 30, 2015.

2) Study site: The outpatient clinic of the Department of Cardiology at Tokyo
Medical University Hospital.

3) Selection criteria of the participants were as follows: outpatients were diag-
nosed with hypertension, who regularly booked their next appointment and vi-
sited the hospital for follow-up examinations. Subjects were defined as patients
with hypertension who regularly visited the outpatient cardiology clinic.

4) Study context.

a) Study design: Survey

b) Study context

i) Background of participants.

Sex, age, disease duration, presence or absence of taking antihypertensive me-
dications, type of antihypertensive medications taken, blood test results, cardio-
thoracic ratio, ejection fraction, ankle-brachial pressure index (ABI), pulse wave
velocity (PWYV), height, weight, body mass index (BMI), and blood pressure at
medical examination.

ii) Survey on self-management behaviors.

A survey was conducted using the “Instrument to Measure the Self-care of pa-
tients with Hypertension” developed by Tsubota et a/ Each item in this tool is
scored on a four-point scale (yes, somewhat yes, somewhat no, and no), with 4
to 1 points awarded to the response options, respectively. Higher scores indicate

that the participants perform appropriate self-management behaviors.
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5) Analysis method.

The score on the self-management behavior scale was the dependent variable,
while the participants’ basic attributes and clinical findings were the indepen-
dent variables. Data were analyzed using the one-way analysis of variance, with
the Bonferroni test for post-hoc multiple comparisons. Descriptive analysis was
used to examine the participants’ basic attributes. All analyses were conducted
using IBM SPSS Statistics Ver.24.

3. Ethical Considerations

This study was approved by the Ethics Review Committee of the School of
Nursing at Tokyo Medical University and Tokyo Medical University Hospital.
The researcher orally explained the research objectives and participation details
using instructions sheets to each participant. They were informed that participa-
tion in the study was voluntary and that they could withdraw consent at any
time, even after agreeing to participate. They would receive no disadvantage as a
result of leaving the study. It was also explained that personal information would
be protected, that the research data would not be used for anything other than
for the present study, and that all the data collected would be shredded after the
completion of the study. Subsequently, those who agreed to participate in the
study signed the consent form and completed the questionnaire. The survey was
anonymous and participants did not need to fill in the questions that they did
not want to answer. The patients were asked to place the completed question-
naire in a collection box after completing their medical examination at the out-

patient clinic.

4. Results

1) Basic attributes of participants

Data were obtained from 150 participants (93 males and 57 females). Their
mean age was 70 * 10.6 years (ranging from 46 - 92 years). In the “Elderly
people medical care system” in Japan, from the age of 65 to 74 is defined as the
“early-stage elderly individuals” and the age 75 or older is defined as the
“late-stage elderly individuals”. The subjects were classified into group based on
the definition. Participants were categorized into the following three groups by
age: aged 65 years or below (Group A), early-stage elderly individuals (Group B),
and late-stage elderly individuals aged 75 years or over (Group C) (Table 1). The
duration of hypertension was two times longer in Group C as compared to that
in Group A, with a statistically significant difference between the two groups (p <
0.01). The average BMI in Group A was 26.2 * 4.7 kg/m’, being classified in Ob-
esity Class I and II. Further, those in Group B were distributed among normal
weight or Obesity Class I, and those in Group C were classified as normal
weight. There were significant differences among the three groups (p < 0.01).

The average cardiothoracic ratios were 49% + 5.4%, 50.5% * 4.9%, and 52% +

6.5% in Group A, B, and C, respectively, indicating an increasing trend in
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Table 1. Background factors among three groups of hypertension patients.

late-stage elderly

aged 65 years early-stage elderly individuals aged
vidu

or below individuals

Variable 75 years or over
(Group A) (Group B) G o
roup
N =45 N =52
( ) ( ) (N = 53)
Number of cases 45 52 53
Age 572 %52 69.2+29 81.6 £4.3
Gender (Female %) 21.10% 28.10% 50.90%
Disease duration (year) 5.8 +4.8%* 84+5.1 10.5 £ 6.3** ACH
Body mass index
262 +4.7 244 +32 23.4 +3.9%* C*
(kg/m?<) BMI
blood pressure: SBP
137 £ 17 136 £ 16 143 £ 19
(mmHg)
blood : DBP
00d pressure 80+ 11 73+ 13 70+ 12%% c*
(mmHg)
Number of
antihypertensive 1.9+0.9 22+1.2 2+1.0
agents
T-Cho (mg/(ﬂ) 189.5 £ 37.3 184.2 £ 33.7 182.1 £40
TG (mg/dl) 167.9 £ 89 157.1 £ 83 135+ 69
HDL-C (mg/dl) 49 £ 11.6 489 + 15 524 +13.7
LDL-C (mg/dl) 98.1 £25 94 +254 97.2+299
BUN (mg/dl) 145+35 16.7 £ 5.0 16.7 £ 4.6
CRE (mg/dl) 32+1.0 0.84 £0.2 0.83 £0.26
UA (mg/dl) 58+14 56x14 54+1.0
Glucose (mg/dl) 117.7 £ 36 126.8 +£43 113.8 £26.2
HbAlc (%) 6.26 £ 1.0 6.15 £ 0.82 6.2 +0.76
Cardiothoracic ratio:
49+54 50.5+4.9 52+6.5
CTR (%)
Left ventricular
ejection fraction: 62+13 66 +4.7 65+ 4.1
EF (%)
Ankle Brachial Index
1.2+0.1 1.1+£0.8 1.1 £0.13
(Rt): ABI (Rt)
Ankle Brachial Index
1.19 £ 0.09 1.18 £ 0.07 1.12+0.1
(Lt): ABI (Lt)
Pulse Wave Velocity .0, 3 1 540 1776 + 500 2012 + 325
(Rt): PWV (Rt) T N N
Pulse Wave Velocity
1550 + 256.5 1849.2 £+ 5734 2037.5 £ 327.7

(Lt): PWV (Lt)

(Mean * SD). *p < 0.05, **p < 0.01.

cardiac hypertrophy with age. On the other hand, ejection fraction was within
the normal range in all three groups. There was no significant difference in other

variables. The percentages of medical history of ischemic heart disease were
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22.6%, 23.3%, and 30.7% in Group A, B, and C, respectively. The percentages of
medical history of cerebrovascular disease were 7.3%, 4.7%, and 8% in Group A,
B, and C, respectively (Table 1).

2) Self-management in daily life

The participants were classified into the following three groups based on age:
individuals aged 65 years or below as Group A, early-stage elderly individuals as
Group B, and late-stage elderly individuals as Group C. Then, these three groups
were compared in terms of their self-management scores for diet, exercise,
stress, medications, drinking habits, and smoking.

a) Diet management

As compared to participants in the other two groups, those in Group C exhi-
bited higher self-management scores on the following 5 items: Item 1 (I refrain
from foods high in sodium such as pickles, tsukudani [fish or seaweed boiled
with soy], ham, himono [dried fish], and salted fish), Item 3 (I try to eat lightly
flavored foods), Item 4 (I try not to gain weight), Item 5 (I refrain from meat and
greasy foods), Item 6 (I refrain from sweet snacks and juices), and Item 7 (I eat
foods with reduced sodium). As compared to participants in the other two
groups, those in Group B exhibited higher self-management scores on Item 2 (I
eat mainly vegetables and fish) and Item 8 (I avoid foods that contain cholester-
ol, such as eggs, fish eggs, fish eaten with internal organs, liver, and fatty part of
meat). Participants in Group A exhibited lower self-management scores on all 8
items. There was a significant difference between the three groups in terms of
scores on Item 2 (I eat mainly vegetables and fish) and Item 7 (I eat foods with
reduced sodium) (p < 0.05). The total score on the self-management of diet was
significantly higher in participants in Group C as compared to those in the other
two groups (p < 0.05) (Table 2).

b) Exercise management

As compared to participants in the other two groups, those in Group C exhi-
bited higher self-management scores on the following 5 items: Item 1 (I engage
in moderate whole body exercise such as swinging arms and moving legs widely
while taking a walk, walking quickly, exercise in the pool, swimming, cycling, ca-
listhenics to the radio, and rhythmic exercise), Item 4 (I exercise indoors when
the weather is bad), Item 6 (I drink water during and after exercise), Item 7 (I try
to exercise regularly), and Item 8 (I try to get information about exercise treat-
ment). Further, as compared to participants in the other two groups, those in
Group B exhibited higher self-management scores on Item 2 (I measure my
pulse during exercise and see if the exercise is putting a heavy burden on the
body), Item 3 (I feel refreshed after exercise), and Item 5 (I try not to rely too
much on vehicles like cars and walk instead). Participants in Group A exhibited
lower scores on all 8 items. The total score on the self-management of exercise
was the highest in Group C among the three groups (Table 3).

c) Stress

Participants in Group C exhibited the highest self-management scores on all 8

items as compared to those in the other two groups. In contrast, those in Group
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Table 2. Self management score in diet management.

aged 65 years
or below early-stage elderly

Item Description individuals

(Group A) .
(N = 45) (Group B) (N=52)

late-stage elderly
individuals aged 75
years or over
(Group C) (N =53)

1) I refrain from foods high in

sodium such as pickles,

tsukudani [fish or seaweed 2.62 £0.93 2.71 £0.91 3.13+£0.81
boiled with soy], ham, himono

[dried fish], and salted fish.

2) I eat mainly vegetables

and fish) eat mainly vegetables ~ 2.64 + 0.83 3.22+0.75 3.10 £ 0.90 *
and fish.
3) I try to eat lightly flavored
2.82 +0.86 2.85+0.91 3.19 £ 0.90
foods.
4) I try not to gain weight. 2.91+0.88 3.02 £0.96 3.27 £0.88
5) I refrain from meat and
2.76 + 0.85 2.88 +0.87 3.19+£0.83
greasy foods.
6) I refrain from sweet snacks
L. 2.98 +0.78 3.02+0.78 3.02 £ 0.97
and juices.
7) I eat foods with reduced
2.73 +0.89 2.63 +0.91 3.14 £ 0.92 *

sodium.

8) I avoid foods that contain

cholesterol, such as eggs, fish

eggs, fish eaten with internal 2.71£0.86 3.14 £0.87 3.08£0.91
organs, liver, and fatty part of

meat.

Total score 22 £5.15 23.6 +4.34 25.0 £ 4.51 *

*p < 0.05, *p < 0.01.

A exhibited the lowest scores on all 8 items. There were significant differences (p <
0.05) in scores on the following 4 items among the three groups: Item 1 (I live a
regular life), Item 3 (I adjust my work/housework to avoid putting a heavy bur-
den on my body), Item 7 (I take a bath with lukewarm water between 38°C and
40°C), and Item 8 (I warm up the bathroom and dressing room before taking a
shower on a cold day). The total score on the self-management of stress was sig-
nificantly higher in Group C participants as compared to those in the other two
groups (p < 0.01) (Table 4).

d) Medications

Among the three groups, the score on self-management pertaining to Item 2
(I make sure to take medications even when my blood pressure is stable) was
significantly higher in Group B participants (p < 0.05). The score on the 6 other
items (except Item 2) was higher in Group C participants. There was a signifi-
cant difference among the three groups’ score on Item 4 (I don’t miss taking any
medication) (p < 0.05). Among the three groups, the total score on the
self-management of medications was the highest among those in Group C
(Table 5).
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Table 3. Self management score in exercise management.

late-st 1derl
aged 65 years or early-stage elderly ate-stage elcerly

individuals aged 75
Item Description below (Group A) individuals Hvidua’s ag
(N = 45) (Group B) (N = 52) YEars or over
P (Group C) (N = 53)
1) I engage in moderate whole
body exercise such as swinging
arms and moving legs widely
while taking a walk, walking
) e 2.69 £ 0.94 2.69 £1.17 2.67+1.23
quickly, exercise in the pool,
swimming, cycling,
calisthenics to the radio,
and rhythmic exercise.
2) I measure my pulse during
exercise and see if the exercise
. . 1.67 £0.97 1.79 £ 1.03 1.48 £ 0.85
is putting a heavy burden
on the body.
3) I feel refreshed after exercise. 2.80 + 0.89 2.90 + 1.05 2.85+1.17
4) I exercise indoors when the
. 1.66 = 0.83 1.92 +1.04 2.04 £1.23
weather is bad.
5) I try not to rely too much
on vehicles like cars and 2.42 +0.98 2.85+1.09 2.58 +1.20
walk instead.
6) I drink water during and
. 3.40 £ 0.75 3.50 £ 0.85 3.52+0.87
after exercise.
7) L try to exercise regularly. 2.31+0.94 2.60 +1.01 2.87+1.14
8) I try to get information
. 2.09 £0.99 2.46 = 1.09 2.60 £ 1.21
about exercise treatment.
Total score 19.2 + 4.55 20.7 £5.79 20.7 £ 6.07

*p < 0.05, **p < 0.01.

e) Drinking alcohol

As compared to participants in the other two groups, those in Group A exhi-
bited the highest score on Item 2 (I take a break from drinking alcohol a few
days in a week). Further, among the three groups, Group C participants exhi-
bited the highest score on the following 3 items (Table 6): Item 1 (when drink-
ing, I decide the amount of alcohol I will consume in advance), Item 3 (when I
drink, I drink less than 180 ml Sake or a middle-sized bottle of beer [500 ml]),
and Item 4 (I try to create an environment and use a device that will help me re-
frain from drinking excessively).

f) Smoking

Among the three groups, Group A participants exhibited the highest total
score on the self-management of smoking and on three items. The score on Item
2 (I try to create an environment and use a device that will help me refrain from
smoking excessively) was the same for participants in Group A and B (Table 7).
Further, 26, 37, and 25 individuals in Group A, B, and C, respectively, reported
having smoked before. Among those who had smoked before, 9 (34.6%), 10
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Table 4. Self management score in stress.

aged 65 years  early-stage elderly  late-stage elderly

L or below individuals individuals aged
Item Description
(Group A) (Group B) 75 years or over
(N =45) (N =52) (Group C) (N = 53)
1) I'live a regular life. 2.87+0.72 2.87 £ 0.90 3.54 +0.67 o
2) I take a rest if I am tired
. . 3.16 £ 0.67 3.31 £ 0.67 3.57 £0.82

without overdoing it.
3) I adjust my work/housework
to avoid putting a heavy burden ~ 2.98 + 0.65 3.13+£0.88 3.62 £0.59 *

on my body.

4) I have someone to talk to or
talk about my troubles, but 2.91 +0.67 3.15+0.93 3.35+0.86
when I am stressed, I try not to.

5) I take sufficient sleep and can

2.96 £ 0.82 2.92 £0.86 3.29 £0.89
wake up clearly refreshed.
6) When I go out, and I feel
cold, I have to wear another
. . 3.29 £0.62 3.43 £0.72 3.68 £ 0.64
coat and remove if when it is
warm.
7) I take a bath with lukewarm
2.69 = 1.04 2.76 £ 0.98 3.43 £0.91 o

water between 38°C and 40°C.

8) I warm up the bathroom and
dressing room before taking a 2.20 £ 1.01 2.48 £1.16 3.13+1.11 ks
shower on a cold day.

9) I obtain information
regarding what to watch 2.22+1.04 2.52 +1.07 2.85+1.13
out at the time of bathing.

Total score 25.0 £4.49 26.6 £ 4.69 30.3 +3.38 bl

*p < 0.05, **p < 0.01.

(27%), and 1 (4%) individuals reported smoking currently in Group A, B, and C,
respectively. Further, 2 (22%) participants each in Group A and B, and none of
the participants in Group C reported deciding to limit the number of cigarettes
smoked per day.

g) Comparison of total scores on each self-management behavior among the
three groups

The total scores on self-management behaviors pertaining to diet, exercise,
stress, medications, and drinking alcohol were higher among those in Group C
as compared to the other two groups. There was a significant difference among
the three groups in terms of diet (p < 0.05) and stress management (p < 0.05).
The score on the self-management of smoking was higher in Group A as com-
pared to the other two groups (Table 8).

3) Status of management of blood pressure among the three groups

The mean blood pressures in Group A, B, and C were 137 = 17/80 + 11
mmHg, 136 + 16/73 + 13 mmHg, and 143 + 19/70 + 12 mmHg, respectively. The
average number of antihypertensive medications was two for all three groups,

but diastolic blood pressure was significantly lower in Group C as compared to
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Table 5. Self management score in medication management.

aged 65 years or
below (Group A) elderly individuals

Item Description
(N =45)

early-stage

(Group B) (N =52)

late-stage elderly

individuals aged

75 years or over
(Group C) (N =53)

1) In accordance with the
doctor’s instructions, I
comply with the number of 3.77 £ 0.42
times, quantity and time of

taking the medicine.

2) I make sure to take
medications even when my
blood pressure is stable.

3.77 £0.47

3) When I take medicine, I
take it with water or I

i L 3.53+£0.82
dissolve the medicine
in my mouth.
4) I don’t miss taking any

o 3.66 + 0.47

medication.
5) I exert effort and adjust
my environment so that I do

not forget to take medicine.

3.26 £ 0.91

6) When I notice that I have
forgotten to drink medicine,
I will assess based on the 3.18 £0.87
time whether I should drink

medicine or not.

7) When my body shows
some kind of symptoms, I
can seek a consultation at 3.36 £0.78
the hospital early or can

contact.

Total score 24.5 +3.11

3.85 £ 0.50

3.92+0.29

3.73 £ 0.68

3.77 £ 0.50

3.44 +£0.85

3.04 £ 1.02

3.29£0.95

25.0 £2.45

391 +£0.35

3.87£0.39 *

3.75+£0.55

3.87 +£0.39 *

3.70 £ 0.69

3.38 £ 0.96

3.51£0.89

25.9 £2.36

*p < 0.05, *p < 0.01.

Table 6. Self management score in drinking management.

Item Description

1) When I drink alcoholic beverages, I
decide the amount to drink.

2) I take a break from drinking alcohol a
few days in a week.

3) When I drink, I drink less than 180 ml
Sake or a middle-sized bottle of beer [500
ml]. (Woman has about half this)

4) I try to create an environment and use a
device that will help me refrain from
drinking excessively.

Total score

aged 65 years early-stage late-stage elderly
orbelow  elderly individuals individuals aged 75
(Group A) (Group B) years or over
(N =45) (N =52) (Group C) (N =53)
2.69 +1.12 2.88 +1.08 327+ 1.11
3.25+1.07 2.73 +1.30 2.88 +1.39
2.56 £ 1.34 2.64 +1.27 3.12+1.17
2.74 +1.06 2.84 +1.06 3.08 +1.29
11.1+3.74 11.0+£3.70 12.3 +£4.28

*p < 0.05, *p < 0.01.
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Table 7. Self management score in smoking management.

aged 65 years early-stage late-stage elderly
L orbelow  elderly individuals individuals aged 75
Item Description
(Group A) (Group B) years or over
(N = 45) (N =52) (Group C) (N =53)
1) T have decided the number of cigarettes
2.67 £1.0 2.60 = 1.07 2.63 £ 1.01

to smoke in a day.

2) I try to create an environment and use
a device that will help me refrain from 2.67 £ 1.11 2.50 + 1.08 2.58 +1.07
smoking excessively.

3) When I want to smoke, I try to repress
this urge by doing other actions as a

1.89 + 1.05 1.89 = 1.05 1.80 +1.03
substitute such as stretching and light

exercise.

Total score 7.23 £3.16 6.99 £ 3.2 7.01 £3.11

*p < 0.05, **p < 0.01.

Table 8. Comparison of total self-management behavior total score in 3 groups.

aged 65 years early-stage late-stage elderly
. or below elderly individuals  individuals aged 75
Item Description
(Group A) (Group B) years or over
(N =45) (N =52) (Group C) (N =53)
1) Diet management 22.0 £5.15 23.6 £4.34 25.0 £4.51 *
2) Exercise management 19.2 £ 4.55 20.7 £5.79 20.7 £ 6.07
3) Stress management 25.0 +4.49 26.6 + 4.69 30.3+3.38 b
4) Medication management ~ 24.5 +3.11 25.0 £2.45 259 +2.36
5) Drinking management 11.1+3.74 11.0 +3.70 12.3 +4.28
6) Smoking management 7.23 £3.16 6.99 3.2 7.01 £3.11

*p < 0.05, **p < 0.01.

the other two groups (p < 0.01) (Table 9).

Further, 40% of those in Group A achieved their lower targeted blood pres-
sure (120 - 129/80 - 84 mmHg). Similarly, 61.5% of the participants in Group B
achieved their lower targeted blood pressure (140/90 mmHg). Among Group C
participants, 88.7% achieved their lower targeted blood pressure (150/90
mmHg). The number of prescribed medications among the three groups was not
significantly different. All groups were mainly prescribed angiotensin II receptor
blockers (ARB), calcium channel blockers, angiotensin-converting enzyme
(ACE) inhibitors, beta blockers, or acombination of these medications (Figure
1).

Participants in Group A and B were prescribed 3 to 4 types of antihyperten-
sive medications. The distributions of participants whose blood pressure ranged
over 140/90 mmHg were 15.6%, 15.6%, and 11.3% in Group A, B, and C, respec-
tively (Figure 2).
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Table 9. Status of blood pressure management in three groups.

DBP

>90 mmHg

90 - 85 mmHg

85 - 80 mmHg

<80 mmHg

<130 mmHg

Group A 0%
Group B 1.9%
Group C 0%

Group A 4.4%
Group B 1.9%
Group C 0%

Group A 4.4%
Group B 0%
Group C 0%

Group A 35.6%
Group B 50%
Group C 35.8%

SBP
130 - 140 mmHg

Group A 0%
Group B 1.9%
Group C 0%

Group A 2.2%
Group B 0%
Group C 0%

Group A 4.4%
Group B 0%
Group C 0%

Group A 8.9%
Group B 9.6%
Group C 15.1%

>140 mmHg

Group A 15.6%
Group B 15.6%
Group C11.3%

Group A 6.7%
Group B 0%
Group C 5.7%

Group A 6.7%
Group B 3.8%
Group C 1.9%

Group A 11.1%
Group B 21.2%
Group C 30.2%

Group A: aged 65 years or below (N = 45). Group B: early-stage elderly individuals (N = 52). Group C:
late-stage elderly individuals aged 75 years or over (N = 53).
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Figure 1. Oral hypertensive agents and proportions taken by each group. Group A: aged
65 years or below. Group B: early-stage elderly individuals. Group C: late-stage elderly
individuals aged 75 years or over.

5. Discussion

1) Basic attributes of participants

The mean levels observed in the blood tests, including the levels of triglyce-
rides, total cholesterol, low-density the lipoprotein (LDL) cholesterol, and
high-density lipoprotein (HDL) cholesterol, appeared within the normal ranges
among the three groups. The ABI test for both the left and right sides was in the
normal range among those in Groups A and C. In contrast, among those in
Group B, the left ABI was in the normal range whereas the right ABI was 1.1
0.8, indicating the potential presence of arterial calcification. These ABI results

suggest that the blood vessels are deteriorated and stenosis could develop;
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Figure 2. Proportions of antihypertensive drugs administered. Group A: aged 65 years
or below. Group B: early-stage elderly individuals. Group C: late-stage elderly individuals
aged 75 years or over.

however, it could be partially attributed to age-related deterioration. Regarding
PWYV, all three groups showed values that were much higher than the reference
value of 1400 cm/s. This result suggests the vessels are stiffening and the velocity
of the pulsation generated from the blood ejected from the heart and reaching
the limbs through the blood vessels is low, indicating that the degree of arterios-
clerosis may be high.

The degree of obesity based on BMI was between normal to Obesity Class II in
all three groups. Obesity increases visceral fat and elevates fat in the blood, lead-
ing to the development of arteriosclerosis. If the degree of obesity progresses,
these three groups, who are already being treated for hypertension, may have an
increased risk of arteriosclerosis and the possibility of further increase in their
systolic and diastolic blood pressure. Based on the results of ABI, PWV, and
BMLI, the level of hypertension could be exacerbated and may increase the risk of
developing cerebrovascular and cardiovascular disorders. Therefore, it is impor-
tant to reconsider the lifestyle of these individuals and improve their BMI and
vascular health.

2) Control of blood pressure

The percentage of participants exhibiting blood pressure within the average
range for their age was 59.9%, 61.5%, and 50.9% in Group A, B, and C, respec-
tively. The present results revealed insufficient management in the control of di-
astolic blood pressure in Group A participants, and that of systolic blood pres-
sure in Group C participants. This may occur because the flow of blood declines
due to the decreasing elasticity of blood vessels with age, and notably, the systol-
ic blood pressure increases when blood is delivered by the contraction of the
heart, and in turn, the diastolic blood pressure decreases [2] [10].

Although more than 50% of the participants in each group had a blood pres-
sure less than 140/90 mmHg, those in Group C had the highest percentage of
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61.5%. The following factors can be explained for the high achievement rate in
lowering blood pressure to the targeted level: physicians prescribe effective anti-
hypertensive medications; participants visit physicians regularly and take medi-
cations as prescribed; and due to the long disease duration, patients understand
the importance of maintaining blood pressure at targeted levels. However, as the
age increases, it is highly possible that the blood pressure may rise due to an
age-related reduction in the elasticity of blood vessels or changes in autonomic
nervous functions, which can degrade blood vessel contraction and dilation. In
addition, the elevation of blood pressure is correlated with the development of
complications of cardiovascular disease, and it is reported that the cardiovascu-
lar-related mortality rate increases as the blood pressure increases [11]. A me-
ta-analysis that examined prospective cohort studies reported that the risk of
developing complications of brain/cardiovascular diseases increases even when
blood pressure is controlled at 120 - 139/80 - 89 mmHg [12]. The 2013 guide-
lines on hypertension provided by the European Society of Hypertension (ESH)
and the European Society of Cardiology (ESC) indicated the association between
elevated blood pressure (systolic blood pressure ranging from110 to 115 mmHg
and diastolic blood pressure ranging from 70 to 75 mmHg) and the increased
risk of cerebrovascular/cardiovascular diseases [13]. Based on previous studies, it
is critical for these three groups, especially for early- and late-stage elderly indi-
viduals, to ensure self-management in controlling blood pressure even though at
least half of the participants in each group were successful in lowering their
blood pressure to the targeted level.

In the present study, the percentage of medical history of ischemic heart dis-
ease and cerebrovascular disease increased with age. This maybe expected be-
cause patients with hypertension are more likely to develop complications of the
brain/cardiovascular system with aging. Previous studies reported that the eleva-
tion of systolic and diastolic blood pressure is associated with the increased risk
of mortality relating to cardiovascular or cerebrovascular disorders, indicating
the importanceof thoroughly performing antihypertensive management [14]
[15] [16] [17]. Furthermore, in order to prevent cerebrovascular and coronary
artery disease, it is necessary for patients with hypertension to modify their life-
style while remaining aware of the risk of brain/cardiovascular complications,
including other risk factors, and to engage in self-management behaviors.

3) Self-management behaviors

a) Diet management

In the present study, participants in Group C exhibited high scores on
self-management pertaining to 5 out of the 8 diet-related items. Participants in
Group B showed high scores on two items. Specifically, participants’ scores were
high on items such as refraining from sodium, sweets, and greasy foods, and
consuming meals largely made up of vegetables and fish. As older people be-
come less sensitive to salty or sweet tastes due to a decrease in taste cells, they
tend to prefer strong flavors. However, since the disease duration was longer in
these groups, specifically, 10.5 £ 3.9 years and 8.4 + 5.1 years in Group C and B,
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respectively, they may understand the need for diets with reduced sodium and
lightly seasoned foods, and may better perform self-management with expe-
rience. Good self-management behaviors in diet contribute to maintaining a
BMI less than 25 kg/m? which is considered normal value among early- and
late-stage elderly individuals.

The overall self-management score for diet management was the lowest
among those in Group A. This finding suggests that they may have difficulty in
realizing the necessity of diet management and were unable to adjust their
self-management since the average disease duration was shorter (5.8 * 4.8 years)
as compared to the other two groups, and some of the participants had hyper-
tension only since one year. Their average BMI of over 25 kg/m’, which is con-
sidered to indicate obesity, could also indicate that individuals in Group A did
not engage in proper diet management. In addition, because participants in
Group A were aged 46 to 64 years, they may be busy working and may tend to
eat out a lot. Consequently, they may not be able to eat regular and
well-balanced meals. Therefore, it is important for individuals aged 65 years or
below to focus on their weight and BMI, and manage their diet by making
changes such as reducing sodium and lightly flavoring foods, to prevent a fur-
ther increase in their blood pressure and to improve their blood pressure con-
trol.

It is critical that patients with hypertension improve their lifestyle by modify-
ing eating habits and managing their diet appropriately. The Dietary Approaches
to Stop Hypertension (DASH) has a hypotensive effect, and it is reported to have
a remarkable hypotensive effect especially when combined with salt restriction
[18] [19]. The DASH is based on a complex diet focusing on the intake of vege-
tables, beans, fish, and grains, and limiting high fat/high cholesterol foods such
as meat and sweets, designed specifically as a therapy for hypertension. It is ne-
cessary to implement nursing practices that collaborate with nutritionists so that
patients reconsider their eating habits and improve their dietary habits by in-
corporating DASH meals corresponding to individual lifestyles and food prefe-
rences. Especially, the provision of focused guidance on improving eating habits is
important for patients aged 65 years and younger since the diet self-management
score was low in this group.

b) Exercise management

Among the 8 items in exercise management, individuals in Group B and C
had higher scores on 3 and 5 items, respectively. Among the three groups, the
self-management score was the highest in Group C, while Group A participants
exhibited the lowest self-management scores on all items. Because Group C par-
ticipants had a longer disease duration, they were more likely to understand the
importance of engaging in moderate exercise for hypertension. Further, Group B
and C individuals may have had higher self-management scores on exercise be-
cause they had already retired from work and had enough time to exercise daily.
Additionally, their higher scores may be explained by their ability to engage in
aerobic exercises, such as walking or calisthenics to the radio, at their own pace,
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without the physical burden of decrease in muscle, muscle mass, or physical
strength with age.

It can be assumed that individuals aged 65 years and younger may be busy
working, and therefore, they may have difficulty in making time for exercising
regularly. Exercise increases the flexibility of blood vessels, which can contribute
to lowering blood pressure. Moderate aerobic exercise carries oxygen and nutri-
tion to the muscles, expands blood vessels, and decreases activity of the sympa-
thetic nervous system, thus lowering blood pressure. Lack of exercise may lead
to poor blood circulation and obesity, and it may increase blood pressure. As
weight loss and exercise have a hypotensive effect, the JSH recommends weight
reduction to the appropriate level (BMI less than 25 kg/m?) and periodically en-
gaging in aerobic exercise for more than 30 minutes [2]. Therefore, it is neces-
sary for people aged 65 years and younger to make a habit of engaging in aerobic
exercises, such as walking to the destination or using the stairs. These findings
reveal the urgent need to provide guidance with easy to follow instructions for
patients to engage in aerobic exercise.

¢) Stress management

Self-management scores on all stress-related items were the highest in Group
C participants and the lowest in Group A participants. The duration of hyper-
tension and medical treatment among Group C participants was about twice that
of those in Group A. Thus, the former may better understand what kind of be-
haviors burden the body and affects blood pressure, which could explain their
better stress management scores. Further, most Group C participants were re-
tired, such that they had more time to focus on their own physical condition.
Their higher scores may also be explained by the fact that they understood that
their physical function and reserve capacity declined with age, and that their
physical condition would deteriorate further with poor blood pressure control.
This awareness of the increased risk of triggering complications and deteriora-
tion of health may motivate them to engage in better self-management.

d) Medication management

In general, late-stage elderly individuals may have a reduced ability to manage
medications because they are less likely to understand the significance of medi-
cations, may have insufficient understanding of dosage and effects of medica-
tions due to hearing loss and visual acuity, and may lose drug sheets and medi-
cine packages [2]. However, in this study, the medication self-management score
of the late elderly population was the highest among the three groups. This is
medication adherence is considered good because of the amount of medications
is not large. Also, it would be good for patients to understand the meaning and
necessity of taking medication as instructed by a doctor because of the long du-
ration of the disease. Furthermore, it is also predicted that the doctor prescribes
medication by planning the type of medicine so that the number of medications
are minimized in consideration of the age-related degree of understanding of the

patient. A significant difference between the three groups’ scores was observed
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for two items, “take medications even when blood pressure is stable” and “make
sure to take medications.” The number of medications prescribed was within 1
to 3 medications among the three groups, and it was assumed that they unders-
tood that their blood pressure increases without medications, leading to an in-
creased risk in the onset of serious diseases and complications. Therefore, they
may engage in better medication self-management to maintain their lower tar-
geted blood pressure. As such, the medication adherence was high in all three
groups in this study. A previous study indicated that the number of medications,
number of administrations, and timing of taking medications were the most
important factors affecting adherence, and that adherence decreases as the
number of administrations increases [20]. Another study reported that a lower
number of medications increases medication adherence [21]. The results of the
present study are consistent with those of previous studies because majority of
the present participants took 1 to 3 medications, and their medication
self-management was optimal owing to the lower number of prescribed medica-
tions. Maintaining adequate adherence is the most important self-management
behavior.

e) Drinking alcohol

The self-management score pertaining to taking a break from drinking alco-
hol for a few days out of a week was high in Group A participants. In general,
individuals aged 65 years and younger tend to be in upper managerial positions,
and they have important responsibilities at work, have many opportunities to
drink at business dinners, and reduce stress from the heavy pressure of work by
drinking. Evidently, as this age group has several opportunities to drink alcohol,
they may engage in self-management by making an effort not to drink on certain
days of the week.

Group C participants had the highest scores on 3 out of the 4 items on
self-management pertaining to drinking alcohol. Drinking alcohol has multiple
adverse effects, including those on the gastrointestinal system (liver and sto-
mach), cardiovascular system, cerebrovascular system, and central nervous sys-
tem. In addition, physical function as well as alcohol decomposition function
decreases with age. Thus, participants in Group C may have been aware of the
harmful health effects of drinking alcohol, which may have motivated them to
make it habit to drink appropriate amounts.

Alcohol consumption is associated with blood pressure. Numerous domestic
and international studies on the impact of drinking alcohol on blood pressure
have suggested that the increase in alcohol consumption and blood pressure is
proportional. That is, the association is amount-dependent; blood pressure in-
creases as alcohol consumption increases [22] [23]. From of this viewpoint, it is
important for patients with hypertension to consciously practice drinking mod-
erate amounts and to make sure that their drinking habits do not adversely affect
their physical condition.

f) Smoking management
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The 10 cohort studies that were conducted as a part of the EPOCH-JAPAN
revealed that smokers with hypertension had the highest mortality hazard re-
lated to cardiovascular disease [24]. Smoking is the major risk factor that
progresses to arteriosclerosis and leads to complications of cardiovascular dis-
eases, leading to a further deterioration in the patient’s cardiovascular condition
until death [24].

In the present study, participants in Group A had the highest self-management
score on the three items and the total score related to smoking management. The
self-management score on Item 2, “I try to create an environment and use a de-
vice that will help me refrain from smoking excessively,” was the same for Group
A and B participants. This may be explained by the recognition that the impact
of tobacco on health is becoming a common awareness in the society, smoking
cessation is highly recommended, and in recent years, the ban on smoking at
public facilities and on public transportation has been implemented more strict-
ly. In particular, there are many opportunities to feel the social situation of quit-
ting smoking daily when under the age of 65 years, which plays a big social role.
Therefore, their awareness about the importance of smoking cessation is high,
which may have led to high scores on smoking self-management in Group A
participants in the present study.

On the other hand, looking at the smoking habits of the three groups, al-
though there is consciousness of smoking from the ratio of smokers who cur-
rently smoked and smokers who decided the number of cigarettes smoked, it is
conceivable that there is no behavior of smoking cessation. Therefore, there is a
need to provide guidance on smoking cessation for individuals belonging to all
three age groups. Specifically, while Group A participants had higher awareness
of smoking cessation, they reported taking fewer actions to quit smoking. Ac-
cordingly, the health guidance provided by nurses should focus on the necessity
of smoking cessation and should include knowledge on diseases related to

smoking and the risk factors.

6. Prospects for Establishing a Nursing Support Program

Without appropriate self-management, hypertension may accelerate arterioscle-
rosis and increase the risk of complications such as cerebrovascular disease, car-
diovascular disease, coronary artery disease, and renal disease. Therefore, it is
important for patients with hypertension to reconsider their lifestyle, perform
appropriate self-management, and control blood pressure at the target value.
Nurses are required to provide nursing interventions to support such patients to
continuously engage in appropriate self-management behaviors.

While cooperating with physicians and sharing information on patients’ con-
ditions, nurses need to provide patients with appropriate education to deepen
their understanding of the disease and specific self-management behaviors. This,
in turn, would facilitate their performance of effective self-management. There-
fore, there is an urgent need to establish a hypertension education program at

outpatient clinics and to strengthen patient education. Further, considering the
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recommendation of Hypertension Treatment Guideline 2014, the contents of
such hypertension education programs should include the following: 1) infor-
mation about hypertension-related diseases and complications; 2) modification
of lifestyle; 3) self-management related to diet, exercise, stress, medication,
drinking alcohol, and smoking; 4) methods of measuring blood pressure at
home and maintaining a record in a notebook; and 5) consultation with nurses.
Implementing such hypertension education programs could facilitate meticulous
nursing practice according to the differences in individual patients’ habits, lifestyle,
and self-management behaviors. This nursing support may improve the awareness
of patients’ self-management, leading to more successful self-management, which

will in turn contribute to a reduction in medical expenses.

7. Limitations of Study

In this study, data was collected at one facility, and there were many subjects
aged 65 years and older.

Therefore, the present data may only reflect the self-management of a propor-
tion of patients with hypertension. In the future, it will be necessary to increase
the number of facilities to collect data and the number of subjects, and to repeat

the study while taking into consideration the age group of the subjects.

8. Conclusion

This study investigated self-management behaviors pertaining to diet, exercise,
stress, medication, drinking alcohol, and smoking in the daily life of patients
with hypertension. These self-management behaviors were examined by classi-
fying the participants into three groups of individuals aged under 65 years
(Group A), early-stage elderly individuals (Group B), and late-stage elderly indi-
viduals (Group C). Group C participants had higher self-management scores for
diet, exercise, stress, medication, and drinking alcohol. Group A participants
showed high self-management scores on awareness regarding smoking cessation,
but there was a gap between their awareness and actual smoking self-management
behavior. Overall, the present results indicate the urgent need to provide indi-
viduals aged 65 years and younger with nursing support to reconsider their life-
style, especially that pertaining to diet, exercise, stress, medications, alcohol
consumption and smoking. This would in turn improve their self-management
ability and enable them to engage in appropriate self-management behaviors.
Pertaining to the background of the present participants, PMW showed high
degree of arteriosclerosis, indicating the higher future risk of developing disord-
ers relating to brain/cardiovascular system. Therefore, it is critical that patients
with hypertension engage in appropriate self-management behaviors for the

prevention of the onset of complications.
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Appendix

“Measure the Self-Care of Patient with Hypertension”

Questionnaire

Please tell us about your daily life. Please complete the following questionnaire.

Name:
Birth:

[Diet]

Gender: oM oOF

1) I refrain from foods high in sodium such as
pickles, tsukudani [fish or seaweed boiled
with soy], ham, himono [dried fish], and
salted fish.

2) I eat mainly vegetables and fish eat mainly
vegetables and fish.

3) I try to eat lightly flavored foods.

4) I try not to gain weight.

5) I refrain from meat and greasy foods.

6) I refrain from sweet snacks and juices.

7) I eat foods with reduced sodium.

8) I avoid foods that contain cholesterol, such

as eggs, fish eggs, fish eaten with internal
organs, liver, and fatty part of meat.

Somewhat Somewhat
Yes
no yes

[Exercise]

Somewhat Somewhat
Yes
no yes

1) I engage in moderate whole body exercise
such as swinging arms and moving legs
widely while taking a walk, walking quickly,
exercise in the pool, swimming, swimming,
cycling, calisthenics to the radio, and
rhythmic exercise.

2) I measure my pulse during exercise
and see if the exercise is putting a heavy
burden on the body.

3) I feel refreshed after exercise.

4) I exercise indoors when the weather is bad.

5) I try not to rely too much on vehicles like
cars and walk instead.

6) I drink water during and after exercise.

7) I try to exercise regularly.

8) I try to get information about exercise
treatment.
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[Stress]

No

1) Ilive a regular life.

2) I take a rest if I am tired without
overdoing it.

3) I adjust my work/housework to avoid
putting a heavy burden on my body.

4) T have someone to talk to or talk about my
troubles, but when I am stressed, I try not to.

5) I take sufficient sleep and can wake up
clearly refreshed.

6) When I go out, and I feel cold, I have to
wear another coat
and remove if when it is warm.

7) 1 take a bath with lukewarm water between
38°C and 40°C.

8) I warm up the bathroom and dressing room
before taking a shower on a cold day.

9) I obtain information regarding what to
watch out at the time of bathing.

Somewhat
no

Somewhat
yes

Yes

[Medications]

Somewhat
no

Somewhat
yes

Yes

1) In accordance with the doctor’s instructions,
I comply with the number of times, quantity
and time of taking the medicine.

2) I make sure to take medications even when
my blood pressure is stable.

3) When I take medicine, I take it with water or

I dissolve the medicine in my mouth.
4) I don’t miss taking any medication.

5) I exert effort and adjust my environment so
that I do not forget to take medicine.

6) When I notice that I have forgotten to drink
medicine, I will assess based on the time
whether I should drink medicine or not.

7) When my body shows some kind of
symptoms, I can seek a consultation at the
hospital early or can contact .
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[Drinking]

Somewhat Somewhat
no yes

1) When I drink alcoholic beverages, I
decide the amount to drink.

2) I take a break from drinking alcohol
a few days in a week.

3) When I drink, I drink less than 180 ml
Sake or a middle-sized bottle of beer [500
ml]. (Woman has about half this)

4) I try to create an environment and use a
device that will help me refrain from
drinking excessively.

[Smoking]

Somewhat Somewhat
no yes

1) I have decided the number of cigarettes to
smoke in a day.

2) I try to create an environment and use a
device that will help me refrain from
smoking excessively.

3) When I want to smoke, I try to repress
this urge by doing other actions as a
substitute such as stretching and

light exercise.

Thank you for cooperation survey.
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