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Self-management Amo
ng Elderly Patients
With Hypertension and Its Association With
Individual and Social Environmental Factors
in China
Xiao-Nan Zhang, BD; Chen Qiu, BD; Yu-Zhi Zheng, MD; Xiao-Ying Zang, PhD; Yue Zhao, PhD
Background: The hypertension control rate in China is much lower than that in developed countries. Self-management

among elderly patients with hypertension can improve blood pressure control; thus, it is necessary to explore its

association with individual and social environmental factors. Objective: Our objective was to investigate

self-management among elderly patients with hypertension in China and its association with individual and social

environmental factors based on the social ecological model.Methods:A total of 301 elderly patients with hypertension

were recruited to do a questionnaire survey based on the social ecological model, which included the General

Demographic Information Questionnaire, Hypertension Patients Self-Management Behavior Rating Scale, World Health

Organization Well-Being Index, Family APGAR Index, and Social Support Rating Scale. Results: The lowest level of

self-management behaviors was in exercise management, and the highest was in medicationmanagement. The results

of multiple linear regression analysis showed that well-being, family function, sex, education level, and age were pivotal

individual and social environmental factors influencing self-management behaviors among elderly patients with

hypertension. Conclusions: There is a need to develop and test interventions that improve self-management in elderly

patients with hypertension. Specifically, individualized interventions to promote exercise among elderly persons with

hypertension who are single and living alone are needed. Male patients with a lower education level, poor well-being,

poor family function, and the lowest self-management levels are a key population to target.

KEY WORDS: aged, hypertension, self-management, social ecological model
Hypertension represents the highest attributable risk
factor for death from cardiovascular disease, which

was the leading cause of total years of life lost in 2016
worldwide.1 At the global level, high systolic blood
pressure is a leading risk factor in terms of attributable
disability-adjusted life-years for women and is the sec-
ond leading risk factor for men.2 According to the data
of the sixth national census in 2010, the prevalence of
hypertension in China was estimated to be 270 million.3

A recent nationwide report showed that, amongChinese
adults aged 35 to 75 years, nearly half had hypertension
and more than half of the patients with hypertension
were aged 60 to 75 years.4 However, awareness, treat-
ment, and control rates of hypertension in China (46.9%,
40.7%, and 15.3%, respectively)5weremuch lower than
those in developed countries (67.0%, 55.6%, and 28.4%,
respectively).6 Poor hypertension control can increase
the risk of cardiovascular disease, heart attack, stroke,
and kidney disease and increase the social and eco-
nomic burden of the disease. Controlling high blood
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pressure can reduce the risk of stroke by 50%.3 There-
fore, control of hypertension is an extremely important
task for Chinese elderly patients with hypertension
and nurses.

Healthy behaviors, such as sodium restriction, smoking
cessation, weight management, moderation of alcohol
consumption, increasing dietary potassium intake, and
physical activity, are recommended by Chinese experts
to control blood pressure in elderly patients with hyper-
tension.7 Thus, self-management, defined as the pa-
tients' ability to understand the disease, control their
behavior, and maintain a healthy attitude to manage
their disease under chronic conditions,8 is an effective
means to achieve better hypertension control for elderly
patients with hypertension. In a randomized clinical
trial involving 552 patients with hypertension at a high
risk of cardiovascular disease, McManus et al9 found
that self-monitoring with self-titration of antihyperten-
sive medication compared with routine blood pressure
check and medication review by the participating family
physician could result in lower bloodpressure at 12months,
with a difference of 8.8 mm Hg for systolic blood pressure
and 3.1 mm Hg for diastolic blood pressure between
groups. A community-based study showed that patients
who had better hypertension-related self-management
behaviors such as sodium restriction and increase in
physical activity were less likely to fail in hypertension
control.10 Kaambwa et al11 conducted a prospective
randomized controlled trail and found similar results
that self-management behaviors of hypertension not only
reduced blood pressure but also represented a cost-
effective use of healthcare resources. Each year, many
elderly patients with hypertension are admitted to the
hospital because of severe blood pressure elevation or
related complications. Thus, there is a need to improve
self-management for elderly patients with hypertension
to improve blood pressure control.

The social ecological model, proposed by McLeroy
et al12 in 1988, focuses attention on both individual and
social environmental factors as targets for health pro-
motion interventions. In social ecological model, be-
havior is viewed as being determined by the following
5 levels: (a) intrapersonal level, (b) interpersonal level,
(c) institutional level, (d) community level, and (e) pub-
lic policy level. The intrapersonal level includes individ-
ual characteristics. The interpersonal level includes
formal and informal social networks and social support
systems. The institutional level includes social institu-
tions with organizational characteristics and formal
(and informal) rules and regulations for operation. The
community level includes relationships among organiza-
tions, institutions, and informal networks within defined
boundaries. Last, the public policy level includes local,
state, and national laws and policies.12

In our study, we enrolled elderly patients with hyper-
tension and used the social ecological model to explore
Copyright © 2019 Wolters Kluwer H
self-management among elderly patients with hyperten-
sion in China and its association with individual and
social environmental factors. We included sex, age, well-
being, and other basic information as the intrapersonal
level; family function and social support as the interper-
sonal level; career as the institutional level; living condi-
tions and marital status as the community level; and
payment of medical expenses as the public policy level.
Guided by this model, this study aimed to identify po-
tential health promotion interventions by nurses to im-
prove blood pressure control and decrease hospital
admission rate.
Methods
Design and Sample

This was a cross-sectional study with patients with hy-
pertension who were recruited by convenient sampling
in 2 tertiary hospitals in Tianjin, China, from October
2016 to September 2017. The inclusion criteria were
as follows: diagnosed with primary hypertension, a dis-
ease course of 3 months or longer, aged 60 years or
above, and with the cognitive ability to comprehend
the study procedures. We excluded patients with other
disorders or progressive diseases that seriously influenced
daily life (eg, major hearing or visual impairments, renal
failure, or malignant tumor).

Measurements

We collected participants' individual and social environ-
mental information using a questionnaire survey.

General Demographic Information Questionnaire
We developed a questionnaire to collect participants'
basic data, including from the intrapersonal level (gender,
age), the institutional level (career), the community level
(marital status and living conditions), and the public pol-
icy level (payment of medical expenses).

The 5-Item World Health Organization
Well-Being Index
The 5-item World Health Organization Well-Being
Index (WHO-5)was designed byDanish scholar Bech,13

revised by the WHO psychological research collabora-
tion center, and recommended to measure the well-
being of the elderly patients.14 The scale was introduced
and translated into the Chinese version byOu et al15 and
included a total of 5 items. The respondent was asked to
rate how well each of the 5 statements applied to him or
her in the last 14 days. Each of the 5 items was scored
from 5 (all of the time) to 0 (none of the time). The raw
score therefore ranged from 0 (absence of well-being)
to 25 (maximal well-being), which was then multiplied
by 4 to create a percentage score from 0 (absent) to 100
(maximal). TheWHO-5Well-Being Index is a sensitive
and specific screening instrument for depression, and
ealth, Inc. All rights reserved.
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using a cutoff score of 50 or less is recommended when
screening for clinical depression.16 Cronbach a of the
Chinese version was .87. The Kaiser-Meyer-Olkin value
of the structural validity was 0.85, and the total cumula-
tive value reached 66.6%.15

Family APGAR Index
The Family APGAR Indexwas developed by Smilkstein
et al17 and is composed of 5 items: adaptation, partner-
ship, growth, affection, and resolve. The index has a
3-point scale ranging from 0 (hardly ever) to 2 (almost
always). The total score ranges from 0 to 10, with the
higher score indicating a higher level of satisfaction
with family function. A total score of 0 to 3 indicates
severe family dysfunction, 4 to 7 indicates moderate
family dysfunction, and 8 to 10 indicates positive fam-
ily function.18 The indexwas introduced and translated
into the Chinese version by Lv and Gu.18 The kappa
(w) value for the 5 items was 0.55, 0.91, 0.80, 0.72, and
0.85, respectively, and for the overall APGARwas 0.73.19

Social Support Rating Scale
The Social Support Rating Scale was designed by
Xiao.20 It includes a total of 10 items and 3 subscales:
objective support (3 items), subjective support (4 items),
and support utilization degree (3 items). Subjective sup-
port refers to emotional support provided by relatives
or friends, whereas objective support describes the
TABLE 1 Baseline Information of Elderly Patients Wi

Variables Cate

Intrapersonal level information
Sex M

Fe
Age, y
Disease course, y
Education level Primary sc

Midd
High

Junior coll
Income, Yuan/mo <

200
300

≥
Institutional level information

Career Working in state
Fa
W

Free
Community level information

Marital status M
S

Living conditions Spouse an
Other

Public policy level information
Payment of medical expenses Medica

New rural coope
Uni

Abbreviation: IQR, interquartile range.

Copyright © 2019 Wolters Kluwer 
connection with others or the participation in social
groups and networks. The use of social support is gen-
erally defined as resources provided by others and re-
fers to the use of both objective support and subjective
support. The sum score of the 3 subscales is the total
score of social support, which ranges from 7 to 66. The
higher the total score, the more social support. The
test-retest reliability coefficient for the Social Support
Rating Scale was 0.92, and for 10 items, it was 0.89
to 0.94.20 Every domain's standardized score is calcu-
lated, as each domain score is divided by the total score
of the domain and then multiplied by 100 to compare
scores between the domains.

Hypertension Patients Self-Management Behavior
Rating Scale
The Hypertension Patients Self-Management Behavior
Rating Scale (HPSMBRS) was designed by Zhao and
Liu21 and includes a total of 6 subscales and 33 items,
which are medication adherence (4 items), condition
monitoring (4 items), diet management (10 items), exer-
cise management (3 items), workmanagement (5 items),
and emotionmanagement (7 items). The scale uses 5-point
scoring criteria, with values of 1, 2, 3, 4, or 5. The total
score ranges from 33 to 165. The higher score indicates
a higher level of self-management. Cronbach a for the
6 subscales were .94, .76, .87, .91, .76, and .81,
th Hypertension (N = 301)

gories n (%)/Mean ± SD/Median (IQR)

ale 146 (48.5)
male 155 (51.5)

73.58 ± 9.10
10.00 (7.75–20.00)

hool or lower 104 (34.6)
le school 80 (26.6)
school 71 (23.6)

ege or higher 46 (15.2)
2000 53 (17.6)
0–2999 60 (19.9)
0–3999 83 (27.6)
4000 105 (34.9)

-owned enterprises 99 (32.9)
rmers 46 (15.3)
orkers 110 (36.5)
lancers 46 (15.3)

arried 190 (63.1)
ingle 111 (36.9)
d/or children 274 (91.0)
or alone 27 (9.0)

l insurance 203 (67.4)
rative medical care 68 (22.6)
nsured 30 (10.0)

Health, Inc. All rights reserved.



TABLE 2 Results of 5-ItemWorld Health
Organization Well-Being Index and Family
APGAR Index

Mean ± SD
Scoring
Range n (%)

WHO-5 Well-Being
Index

61.09 ± 16.61 ≤50 97 (32.2)
>50 204 (67.8)

Family APGAR
Index

8.64 ± 1.85 0–3 4 (1.3)
4–7 62 (20.6)
8–10 235 (78.1)

Abbreviation: WHO-5 Well-Being Index, 5-itemWorld Health Organization
Well-Being Index.

TABLE 3 Results of Social Support Rating Scale

Domains
Raw Score,
Mean ± SD

Standard Score,
Mean ± SD

Objective support 7.59 ± 2.22 34.51 ± 10.10
Subjective support 17.38 ± 4.29 54.31 ± 13.40
Support utilization
degree

7.97 ± 2.51 66.39 ± 20.92

Social support 32.94 ± 6.85 49.90 ± 10.38

Standardized score was calculated as each domain score divided by the
total score of the domain and then multiplied by 100.
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respectively, and for all 33 items, it was .91. The con-
tent validity indexes for the 6 subscales were 0.82 to
0.94, and for all 33 items, it was 0.91. The construct
validity was tested by correlation test and factor analysis,
and the results showed a good construct validity.21 Ev-
ery domain's standardized score is calculated as each
domain score divided by the total score of the domain
and then multiplied by 100 to compare scores between
the domains.

Ethical Consideration

This study was approved by the ethics committee of the
university and hospitals. The study was conducted in
accordance with the Declaration of Helsinki. The study
purpose was explained to all participants enrolled. After
signing informed consent, the participants completed
questionnaires in person or with the assistance of re-
search personnel when they had problemswith literacy.

Statistical Analysis

The datawere analyzed using SPSS forWindows version
19.0 software (SPSS Inc, Chicago, Illinois). Descriptive
statistics were used to describe the participants' char-
acteristics. Categorical variables were expressed as fre-
quencies and percentages; and continuous variables, as
mean and standard deviation (SD) when normally dis-
tributed and as median and interquartile range when
nonnormally distributed. To compare scores between
the domains in Social Support Rating Scale and
HPSMBRS, all domains were described as mean and
SD. The t test and the w2 test were used to evaluate the
difference of self-management behaviors in different par-
ticipants when data were normally distributed, and the
Wilcoxon rank sum test and the Kruskal-Wallis test
were used when data were nonnormally distributed.
Pearson correlation analysis and Spearman correlation
analysis were used to examine the relationship between
self-management behaviors and participants' individ-
ual and social environmental factors. Multiple linear
regression analysis was used to explore the influencing
Copyright © 2019 Wolters Kluwer H
factors of self-management behaviors. P < .050 was
considered significant for 2-tailed tests.
Results
General Demographic Information of Elderly
Patients With Hypertension

A total of 350 participants were enrolled in the study.
After excluding 49 because of missing data, 301 (86.0%)
were included in the final analysis. The average participant
age was 73.58 ± 9.10 years. The baseline information
of the participants is shown in Table 1.

Well-Being, Family Function, and Social
Support of Patients

The results showed that theWHO-5 scores ranged from
20 to 100, and the mean score was 61.09 ± 16.61. Ap-
proximately 32.2% of the sample reported poor well-
being on the WHO-5 using the cutoff score of 50 or less
(Table 2).

The Family APGAR Index scores ranged from 0 to
10, and the average score was 8.64 ± 1.85. Approxi-
mately 1.3% of the sample reported severe family dys-
function (score range of 0–3), 20.6% reported moderate
dysfunction (score range of 4–7), and 78.1% had scores
consistent with high family function (score range 8–10)
(Table 2).

The Social Support Rating Scale scores ranged from
19 to 53, and the average score was 32.94 ± 6.85. The
standardized score of each subscale from the lowest to
highest was objective support (34.51), subjective sup-
port (54.31), and support utilization (66.39) (Table 3).

Self-management Behaviors of Elderly
Patients With Hypertension

The results showed that the average score of theHPSMBRS
was 116.10 ± 15.11. The standardized scores of the
6 subscales in ascending order were exercise manage-
ment (58.36), condition monitoring (65.20), emotion
management (66.55), diet management (72.74), work
management (72.89), and medication adherence (82.08)
(Table 4).
ealth, Inc. All rights reserved.



TABLE 4 Results of Hypertension Patients
Self-Management Behaviors Rating Scale

Domains
Raw Score,
Mean ± SD

Standard Score,
Mean ± SD

Medication adherence 16.42 ± 4.25 82.08 ± 21.24
Condition monitoring 13.04 ± 3.62 65.20 ± 18.08
Diet management 36.37 ± 5.42 72.74 ± 10.84
Exercise management 8.75 ± 3.52 58.36 ± 23.47
Work management 18.22 ± 3.58 72.89 ± 14.32
Emotion management 23.29 ± 6.73 66.55 ± 19.24
Total 116.10 ± 15.11 70.36 ± 9.16

Standardized score was calculated as each domain score divided by the
total score of the domain and then multiplied by 100.
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Results of Univariate Analysis of
Self-management Behaviors

At least one of the subscales of self-management behav-
iors was positively associated with the following char-
acteristics: female, married, higher age, longer disease
course, higher well-being, more positive family function,
and more social support. In addition, higher age was
negatively associated with exercise management.

Higher education level was positively associated with
condition monitoring, diet management, and the total
subscales of self-management. We conducted post hoc
tests in education levels, and the results showed that
there were significant differences between participants
whose education level was “primary school or lower”
and “junior college or higher” and between “high school”
and “junior college or higher.” Participants whose edu-
cation level was “junior college or higher” had higher
scores in condition monitoring, diet management, and
the total subscales of self-management.

In living condition, participants living with “spouse
and/or children” had a higher exercise management level,
and those livingwith“others or alone”had ahigherwork
management level (Tables 5 and 6).

Results ofMultiple Linear RegressionAnalysis
of Self-management Behaviors

Multiple stepwise regression analysis showed that well-
being (b = 0.229, P < .001), family function (b = 0.182,
TABLE 5 Results of Univariate Analysis of Self-mana

Item
Medication
Adherence

Condition
Monitoring

Diet
Managemen

Sex −0.327 −0.217 −1.758
Education level 4.651 4.412a 5.745a

Income 4.931 2.237 6.860
Career 6.595 4.355 6.303
Marital status −0.281 1.261 −0.808
Living conditions −0.002 −0.276 −0.180
Payment of medical
expenses

3.607 2.155 1.326

aP < .010. bP < .050.

Copyright © 2019 Wolters Kluwer 
P = .003), sex (b = 0.146, P = .007), education level
(b = 0.116, P = .034), and age (b = 0.108, P = .046)
were significantly related to the total subscales of
self-management and explained 16.7% of variance in
self-management.

There was no significant difference in medication
adherence in univariate analysis; thus, multiple linear
regression analysis of medication adherence was not
conducted. The results of multiple stepwise regression
analysis of other subscales of self-management behav-
iors are shown in Table 7. Well-being was significantly
related to all the subscales of self-management behaviors.

Discussion
Self-management Among Elderly Patients
With Hypertension

Hypertension self-management includes taking pre-
scribed medications as directed, regularly monitoring
blood pressure, eating a balanced diet, performing regu-
lar physical activity, balancing work and personal life,
and managing emotions. Each of these is associated
with improved blood pressure control. In the current
study, the standard average score of HPSMBRS was
70.36 ± 9.16, which was lower than that in Ding
et al's22 study. They investigated self-management
among community-dwelling patients with hyperten-
sion in Guangzhou, China, and the average score was
86.01 ± 9.00. The samples in our study were recruited
from hospitals rather than the community setting, so
it may be that poorer self-management behaviors con-
tributed to their hospitalization. Studies are needed
that examine the association of self-management in this
population with clinical outcomes.

In the current study, exercise management ranked
the lowest among the 6 domains of self-management.
Physical exercise is an effective self-management strat-
egy for patients with hypertension and may help pre-
vent comorbidities, such as diabetes and obesity, and
decrease cardiovascular risk of patients.23 A recent
guideline for the management of hypertension strongly
recommended exercise as a therapeutic option.24 For
elderly persons with hypertension, aerobic exercise
gement Behaviors

t
Exercise

Management
Work

Management
Emotion

Management Total

−1.643 −3.448a −2.668a −2.330b

3.434 1.633 3.671 4.596a

2.070 0.630 0.492 0.877
6.296 1.296 1.663 0.805

−3.539a −1.724 −1.328 0.013
−1.965b −2.101b −0.413 0.155
3.611 3.768 0.803 1.114

Health, Inc. All rights reserved.



TABLE 6 Results of Correlation Analysis of Self-management Behaviors

Item
Medication
Adherence

Condition
Monitoring

Diet
Management

Exercise
Management

Work
Management

Emotion
Management Total

Age 0.032 0.053 0.068 −0.161a 0.139b 0.103 0.085
Disease course 0.112 0.034 −0.012 −0.093 0.075 0.114b 0.106
Well-being 0.038 0.204a 0.231a 0.266a 0.134b 0.173a 0.331a

Family function 0.106 0.054 0.174a 0.238a 0.105 0.166a 0.256a

Objective support 0.053 0.157a 0.066 0.162a −0.104 0.023 0.128b

Subjective support 0.045 0.187a 0.145b 0.257a 0.046 0.129b 0.235a

Support utilization degree −0.022 0.168a 0.080 0.076 −0.064 −0.094 0.011
Social support 0.036 0.223 a 0.146 b 0.235a −0.019 0.061 0.205 a

aP < .010. bP < .050.
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characterized by low intensity (heart rate is 60%–85%
of maximum heart rate during exercise), rhythm, unin-
terrupted, and long duration (�15 minutes) is recom-
mended. Such aerobic exercise includes walking,
swimming, bicycling, running, and tai chi; this type of
exercise is easy for the elderly people to perform.25 A
retrospective cohort study involving 1553 middle-aged
and older people without a history of hypertension in
China reported that the risk of high blood pressure
in people participating in regular low-intensity aerobic
exercise for 5 years was 0.53 times that of those who
did not exercise.26 In addition, aerobic exercise has been
shown to have a positive effect in reducing depression.
A systematic review and meta-analysis reported that
aerobic exercise, for an average of 45 minutes, at mod-
erate intensity, 3 times per week for 9.2 weeks, had a
significantly large overall antidepressant effect for adults
TABLE 7 Multiple Linear Regression Analysis of Self-m

Item Variables R2
Reg

Coeff

Hypertension Patients
Self-Management Behavior
Rating Scale

Constant 0.167 67
Well-being 0

Family function 1
Sex 4

Education level 1
Age 0

Condition monitoring Constant 0.067 8
Social support 0
Well-being 0

Diet management Constant 0.085 28
Well-being 0

Education level 0
Family function 0

Exercise management Constant 0.089 7
Well-being 0

Marital status −1
Work management Constant 0.068 10

Sex 1
Age 0

Well-being 0
Emotion management Constant 0.051 17

Well-being 0
Disease course 0

Copyright © 2019 Wolters Kluwer H
with depression.27 Unfortunately, there is little research
focused on elderly patients with hypertension that
details the type, intensity, duration, and frequency of
aerobic exercise for the best antihypertensive and anti-
depressant effects. In our study, when patients were
older, single, and living alone, they had poor exercise
management. Therefore, nurses can encourage elderly
patients with hypertension to participate in aerobic
exercise and create an exercise plan according to indi-
vidual preferences for exercise, especially for patients
who are older, single, and living alone.

Individual and Social Environmental Factors
Influencing Self-management

As demonstrated bymultiple factor analysis, well-being
and family function were primary predictors of self-
management behaviors. These results highlight the
anagement in Elderly Patients With Hypertension

ression
icient (B)

Standardized Regression
Coefficient (β) t P

.088 7.877 <.001

.832 0.229 3.761 <.001

.491 0.182 3.025 .003

.407 0.146 2.693 .007

.633 0.116 2.133 .034

.179 0.108 2.006 .046

.420 8.080 <.001

.080 0.152 2.375 .018

.130 0.149 2.338 .020

.544 17.877 <.001

.198 0.151 2.399 .017

.692 0.137 2.453 .015

.381 0.130 2.067 .040

.473 7.162 <.001

.186 0.220 3.871 <.001

.144 −0.157 −2.764 .006

.420 5.407 <.001

.179 0.165 2.934 .004

.056 0.143 2.540 .012

.122 0.141 2.510 .013

.850 11.903 <.001

.280 0.173 3.048 .003

.073 0.133 2.347 .020

ealth, Inc. All rights reserved.



What’s New and Important

▪ Exercise management ranked the lowest among the 6
dimensions of self-management in elderly patients with
hypertension in China.

▪ The intrapersonal level and interpersonal level were the
most important factors influencing self-management
behaviors in the social ecological model.

▪ Male patients with a lower education level, poor
well-being, and poor family function had a lower
self-management level.
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important influence of intrapersonal level and interper-
sonal level factors on self-management behaviors.

In our study, well-being was significantly related to
all the subscales of self-management behaviors. The av-
erage score of the WHO-5 was higher in the current
study than in the study of Uludag et al.28 Many study
authors confirmed thatWHO-5 can be used in a geriat-
ric population16; however, there were few studies using
WHO-5 in elderly patients with hypertension. More
studies are needed to explore the well-being of elderly
patients with hypertension usingWHO-5. In our study,
approximately 32.2% of the patients were screened as
having poor well-being by a cutoff score of 50 or less
on the WHO-5, and further assessment for clinical de-
pression might be indicated.16 This result was similar
to the result of a systematic review and meta-analysis,
which summarized that the prevalence of depression
among patients with hypertension in China was 28.5%.29

Individuals with hypertension may experience depres-
sion as a result of economic constraints in low socioeco-
nomic settings, healthcare costs, the resultant stress,
and further disability.30 On the basis of Ryff's multidi-
mensional model of psychological well-being, Fava31

developed “well-being therapy,” a short-term, well-
being–enhancing psychotherapeutic strategy that en-
compasses environmental mastery, personal growth,
purpose in life, autonomy, self-acceptance, and posi-
tive relations with others. The effect of well-being ther-
apy has not been confirmed in Chinese patients but
may be useful as a strategy to improve well-being and in-
fluence self-management in this population.

Family function was another predictor of self-
management and was significantly related to total self-
management and the diet management subscale.
Approximately 78.1% of participants got the Family
APGAR Index score of 8 to 10 and considered their
family to be highly functional, which was consistent
with a previous study. Zou et al32 included 411 hospi-
talized patients 60 years and older in a Chinese tertiary
hospital, and the results showed that approximately
78.59% of patients got 8 to 10 and had supportive
family functioning.With increasing age, elderly patients'
family roles gradually change from a “parental role” to
the role of being cared for by others. Upon retirement,
Copyright © 2019 Wolters Kluwer 
social roles and self-concept change. The emotional sup-
port of a functional family becomes more important,
especially when individuals are sick or hospitalized.
Takeda et al33 found that a single household was the
first risk factor of low Family APGAR score, the second
was currently smoking in a nonsingle household, and
the third was low social interaction. Better family func-
tioning is related to better mental status among subjects,
in both single and nonsingle households.33,34 When
elderly people are sick and hospitalized, a dysfunctional
family dynamic may contribute to poor mental status.32

These findings emphasize the importance of family func-
tion and the need for interventions that improve family
function, especially for patients living alone.

In previous studies,35,36 lower income was associated
with decreased self-management, especially in chronic
diseases. However, we did not find the association be-
tween income and self-management in our group of
elderly patientswith hypertension. In our study, approx-
imately 67.4% of participants had medical insurance,
22.6% had new rural cooperative medical care, and just
10% were uninsured. The continuous improvement of
medical insurance benefits has greatly reduced the eco-
nomic burden of chronic diseases such as hypertension.
In addition, the National Healthcare Security Adminis-
tration recently has established a basicmedical insurance
system covering urban and rural residents in China.
Therefore, the impact of income on self-management in
patients with hypertension may be gradually decreasing.
The reason could also be that the sample size was
small, and future studies with larger sample sizes are
needed to examine the relationship between income
and self-management.

Limitations

Our study had several limitations. First, the study de-
sign was cross-sectional, thus, it was difficult to derive
causal relationships between the variables. Second, in
our study, we did not include all of the potential indi-
vidual and social environmental factors of the social
ecological model. Future studies should examine how
other factors influence hypertension self-management.
Third, the participants were from 1 city in China and
were recruited from hospitals. Studies are needed that
enroll larger samples from diverse regions in China.
Conclusion
The intrapersonal and interpersonal levels were signifi-
cant factors influencing self-management behaviors.
There is a need to develop and test individualized inter-
ventions that improve self-management in elderly pa-
tients with hypertension. Specifically, interventions to
promote exercise among elderly persons with hyperten-
sion who are single and living alone are needed. In
Health, Inc. All rights reserved.
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addition, male patients with a lower education level,
poor well-being, poor family function, and the lowest
self-management levels are a key population to target.
There are several clinical implications of this study.
Nurses can play an important role in helping elderly pa-
tients with hypertension create an exercise plan accord-
ing to individual preferences for exercise. In addition,
nurses should assess well-being and family support
in elderly patients with hypertension and activate re-
sources that support self-management.
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