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Abstract

Background  Hypertension is one of the chronic diseases with relatively high
prevalence in China, and its onset is showing a “younger age” trend. Unhealthy
behavioral lifestyles are risk factors for hypertension, and there is an urgent need
to explore the impact of behavioral lifestyles on quality of life in hypertensive
populations. Objective  To understand the impact of behavioral lifestyles on
quality of life in hypertensive patients and to provide scientific evidence for de-
veloping effective behavioral lifestyle intervention strategies. Methods  Data
for this study were derived from the 2022 Psychological and Behavioral Inves-
tigation of Chinese Residents (PBICR-2022), with hypertensive patients as the
study subjects (n=1,525). General characteristics and behavioral lifestyle infor-
mation of the subjects were collected. Physical activity level was assessed using
the International Physical Activity Questionnaire Short Form (IPAQ-7), and
quality of life was evaluated using the European Five-Dimensional Five-Level
Quality of Life Scale (EQ-5D-5L). Multiple linear regression and restricted cubic
spline methods were employed to explore the impact of behavioral lifestyles on
quality of life. Results = The median EQ-5D-5L utility value for hypertensive
patients was 0.951 (0.893, 1.000), and the median EQ-VAS score was 75.0 (60.0,
85.0). Multiple linear regression analysis showed that daily breakfast consump-
tion, sleep quality, and daily sitting duration were influencing factors for both
EQ-5D-5L utility value and EQ-VAS score (P<0.05); current sugar-sweetened
beverage consumption and daily water intake were influencing factors for EQ-
VAS score (P<0.05); weekly physical activity level was an influencing factor
for EQ-5D-5L utility value (P<0.05). Restricted cubic spline results revealed a
linear dose-response relationship between daily sitting duration and EQ-5D-5L
utility value and EQ-VAS score (P for trend<0.05, P for nonlinearity>0.05),
with both EQ-5D-5L utility value and EQ-VAS score decreasing as daily sit-
ting duration increased. There was an approximately “n” -shaped nonlinear
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dose-response relationship between weekly physical activity level and EQ-5D-
5L utility value (P for trend<0.05, P for nonlinearity<0.05), where the EQ-5D-
5L utility value initially increased and then slightly decreased with increasing
weekly physical activity level, with the maximum value occurring at a weekly
physical activity level of 3,750 MET-min/week. Conclusion Developing break-
fast consumption habits, increasing daily water intake, cultivating good sleep
habits, and reducing sugar-sweetened beverage intake contribute to improved
quality of life in hypertensive patients. Daily sedentary time exceeding 4 hours,
as well as insufficient or excessive physical activity, all reduce the quality of life
in hypertensive patients.
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Abstract

Background: Hypertension is one of the most prevalent chronic diseases in
China, with its incidence showing a trend toward younger age groups. Un-
healthy behavioral lifestyles are a significant risk factor for the development
of hypertension. Therefore, it is crucial to investigate the impact of lifestyle
behaviors on the quality of life in individuals with hypertension.

Objective: To investigate the impact of behavioral lifestyle on the quality of
life in hypertensive patients and provide a scientific basis for developing effective
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behavioral intervention strategies.

Methods: The data for this study were derived from the 2022 Psychological
and Behavioral Investigation of Chinese Residents (PBICR-2022), with hyper-
tensive individuals as the study population (n=1,525). General characteristics
and behavioral lifestyle information of the participants were collected. Physical
activity levels were assessed using the International Physical Activity Question-
naire Short Form (IPAQ-7), and quality of life was evaluated using the European
Five-Dimensional Five-Level Quality of Life Scale (EQ-5D-5L). The impact of
behavioral lifestyle on quality of life was analyzed using multiple linear regres-
sion and restricted cubic spline models.

Results: The median EQ-5D-5L utility value was 0.951 (0.893, 1.000), and
the median EQ-VAS score was 75.0 (60.0, 85.0) in hypertensive patients. The
results of multiple linear regression analyses indicated that daily breakfast con-
sumption, sleep quality, and daily sitting duration were significant factors in-
fluencing both EQ-5D-5L utility values and EQ-VAS scores (P<0.05). Current
consumption of sugary beverages and average daily water intake were identified
as factors influencing EQ-VAS scores (P<0.05), while weekly physical activity
level was found to be a significant factor for EQ-5D-5L utility values (P<0.05).
The restricted cubic spline analysis revealed a linear dose-response relationship
between daily sitting duration and both EQ-5D-5L utility values and EQ-VAS
scores (Poverall trend<0.05, Pnon-linear>0.05), with both utility values and
EQ-VAS scores declining as daily sitting duration increased. Additionally, a
near “n” -shaped nonlinear dose-response relationship was observed between
weekly physical activity level and EQ-5D-5L utility values (Poverall trend<0.05,
Pnon-linear<0.05). As weekly physical activity level increased, the EQ-5D-5L
utility values initially increased and then slightly decreased, with the peak oc-
curring at a weekly physical activity level of 3,750 MET-min/week.

Conclusion: Adopting the habit of eating breakfast, increasing daily water
intake, developing good sleep habits, and reducing the consumption of sugary
beverages can improve the quality of life in hypertensive patients. In contrast,
daily sitting duration exceeding four hours, as well as insufficient or excessive
physical activity, may negatively impact the quality of life of hypertensive pa-
tients.

Keywords: Hypertension; Quality of life; Life style; EQ-5D-5L scale; Re-
stricted cubic spline

Introduction

Hypertension is a common chronic disease characterized by persistently elevated
arterial blood pressure [1] and has become one of China’ s major public health
challenges [2]. According to the “China Cardiovascular Disease and Health Re-
port 2021,” the prevalence of hypertension among Chinese adult residents has
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reached 27.9% [3]. Common symptoms such as headache and dizziness in hyper-
tensive patients interfere with daily life and reduce work efficiency, while serious
complications like stroke and coronary heart disease can cause permanent dam-
age [4]. As chronic diseases like hypertension are difficult to cure, traditional
cure rates are inadequate for evaluating treatment outcomes. With rapid socioe-
conomic development and advancements in healthcare, conventional cure-rate
metrics face challenges from evolving health concepts and medical models, shift-
ing the focus of chronic disease treatment from survival time to quality of life.
The growing body of research on quality of life in chronic disease populations
will further advance clinical practice [5].

Quality of life refers to the measurement of health status and subjective sat-
isfaction associated with disease, accidental injury, and medical intervention
in relation to personal life events, representing a key indicator for evaluating
treatment effectiveness and patient survival quality in chronic diseases [6]. Com-
monly used measurement tools include the 36-Item Short Form Health Survey
(SF-36) and the EuroQol five-dimensional questionnaire (EQ-5D). Behavioral
lifestyle factors (including smoking, alcohol consumption, diet, and physical ac-
tivity) are important determinants affecting the quality of life in hypertensive
patients [7]. Numerous studies have demonstrated that lifestyle modifications
such as dietary improvements, increased exercise, smoking cessation, and alcohol
limitation can effectively improve quality of life in hypertensive patients [8-10].
Conversely, unhealthy behavioral lifestyles, such as high-salt diets, lack of exer-
cise, and smoking, may not only contribute to the development of hypertension
but also exacerbate the condition, increase complication risks, and reduce qual-
ity of life. The “Healthy China Action (2019-2030)” emphasizes that individuals
can prevent or delay the onset and progression of hypertension through healthy
lifestyles (including balanced diets and appropriate physical activity) [11].

Restricted cubic spline models intuitively present the impact of subtle changes in
independent variables on dependent variables through continuous curves, serv-
ing as an effective tool for exploring dose-response relationships [12]. Previous
studies have primarily focused on the correlation between behavioral lifestyle
and quality of life in hypertensive patients, but the dose-response relationships
between physical activity levels, sedentary duration, and quality of life require
further clarification. Therefore, this study employs multiple linear regression
and restricted cubic spline methods to investigate the impact of behavioral
lifestyle on quality of life in hypertensive patients, aiming to provide a scientific
basis for developing effective behavioral intervention strategies and personalized
treatment plans to improve quality of life and reduce complication risks in this
population.
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Methods

Study Population

The data used in this study were obtained from the 2022 Psychological and Be-
havioral Investigation of Chinese Residents (PBICR-2022) [13-16]. PBICR-2022
is a cross-sectional survey that employed multistage sampling to select partic-
ipants from 23 provinces, 5 autonomous regions, and 4 municipalities across
China between June and August 2022. The survey covered 148 cities, 202 dis-
tricts/counties, 390 townships/subdistricts, and 780 communities/villages, dis-
tributing 31,449 questionnaires and collecting 30,505 valid responses (97.00%
validity rate). Based on the seventh national census data, PBICR-2022 used
quota sampling according to gender, age, and urban-rural distribution to en-
sure the sample distribution aligned with China’ s population characteristics.
This study included 1,525 hypertensive patients who met the inclusion criteria:
(1) age $ $18 years; (2) previously diagnosed with hypertension; (3) Chinese
nationality; (4) permanent Chinese resident (absent $ $1 month per year); (5)
voluntary participation with informed consent; (6) completed questionnaire. Ex-
clusion criteria were: (1) unconsciousness or mental abnormalities; (2) cognitive
dysfunction. PBICR-2022 received ethical approval from the Shaanxi Health
Culture Research Center (No. JKWH-2022-02) and the Second Xiangya Hospi-
tal of Central South University (No. 2022-K050), and was registered with the
Chinese Clinical Trial Registry (Registration No.: ChiCTR2200061046). The
study followed the Strengthening the Reporting of Observational Studies in Epi-
demiology (STROBE) guidelines [17].

Survey Instruments

The PBICR-2022 questionnaire was designed based on previous research and lit-
erature, and was finalized after expert consultation with 38 specialists and three
rounds of pilot testing before formal implementation. The questionnaire content
relevant to this study included three sections: general information, behavioral
lifestyle, and quality of life.

General information included gender, age, ethnicity, current employment sta-
tus, highest education level, residential area type, marital status, living alone in
the past three months, monthly household income per capita, and hypertension
grade. Hypertension grading was defined as: Grade I (systolic blood pressure
140-159 mmHg or diastolic blood pressure 90-99 mmHg) and Grade II/IIT (sys-
tolic blood pressure $ $160 mmHg or diastolic blood pressure $ $100 mmHg)
[18].

Behavioral lifestyle included current alcohol consumption, current smoking,
current sugary beverage consumption, daily breakfast consumption, average
daily water intake, sleep quality, weekly physical activity level, and daily sitting
duration. Weekly physical activity level and daily sitting duration were assessed
using the International Physical Activity Questionnaire Short Form (IPAQ-
7). TPAQ-7 consists of 7 items covering frequency and duration of vigorous-
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intensity activity, moderate-intensity activity, walking, and sedentary behav-
ior. Metabolic equivalent (MET) values were assigned to each activity type
(walking=3.3, moderate-intensity activity=4.0, vigorous-intensity activity==8.0)
to calculate individual weekly physical activity levels (MET-min/week) using
the formula: MET value x weekly frequency (days/week) x daily duration
(minutes/day), with the three intensity levels summed [19]. The IPAQ-7 seden-
tary behavior item “During the last 7 days, how much time did you usually
spend sitting per day?” was used to calculate daily sitting duration. Previous
studies have demonstrated good reliability and validity of this scale [20], with a
Cronbach’ s a coefficient of 0.780 in this study [21].

Quality of life was measured using the standardized EQ-5D-5L instrument,
which includes a five-dimensional health descriptive system and a visual ana-
log scale (EQ-VAS). The five-dimensional health descriptive system comprises
mobility, self-care, usual activities, pain/discomfort, and anxiety/depression di-
mensions, each with five levels: no problems, slight problems, moderate prob-
lems, severe problems, and unable to/extreme problems. This component is
converted to a single utility value using a value set, ranging from -0.391 to
1.000, where 1.000 represents optimal quality of life, 0 represents death, and val-
ues <0 represent health states worse than death. The EQ-VAS uses a vertical
visual analog scale (0-100) to record self-rated health status, where 0 represents
“the best health state you can imagine” and 100 represents “the worst health
state you can imagine” [22]. The EQ-VAS provides a quantitative description of
overall health perception. Generally, higher EQ-5D-5L utility values and EQ-
VAS scores indicate better quality of life. Previous studies have shown good
reliability and validity of EQ-5D-5L [23-25], with a Cronbach’ s « coefficient of
0.819 in this study.

Survey Methods and Quality Control

Surveyors were university students from various provinces who received unified
training. The research team established survey sites at community health ser-
vice centers or relevant health stations in the sampled communities. Surveyors
recruited participants by posting posters and distributing paper or electronic
recruitment notices, confirming that participants met inclusion criteria. Survey-
ors administered electronic questionnaires through “one-on-one,” “face-to-face”
interactions with the public in their assigned communities. When face-to-face
surveys were not feasible, surveyors used instant messaging tools like WeChat
to conduct “one-on-one” video-based “face-to-face” electronic questionnaires via
platforms such as Tencent Meeting and WeChat video calls. Two trained re-
searchers independently entered the survey data and cross-checked for accuracy,
performing logical checks and excluding illogical data.

Statistical Analysis

Data were analyzed using SPSS 25.0 and R 4.0.1 statistical software. Con-
tinuous variables that did not follow a normal distribution were expressed as
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median (P25, P75). Categorical data were expressed as frequencies and per-
centages. Mann-Whitney U tests and Kruskal-Wallis H tests were used for uni-
variate analysis of associations between quality of life and categorical variables,
while Spearman rank correlation was used for associations between quality of
life and continuous variables. Variables with P<0.10 in the above analyses were
included in multiple linear regression to examine the impact of general character-
istics and behavioral lifestyle factors on quality of life in hypertensive patients.
Restricted cubic spline models were used to analyze dose-response relationships
between continuous variables identified as influencing factors in the multiple
linear regression and EQ-5D-5L utility values and EQ-VAS scores. The Akaike
Information Criterion (AIC) was used to select the optimal number of knots
for the restricted cubic spline models. Unless otherwise specified, P<0.05 was
considered statistically significant, and all tests were two-tailed.

Results

Descriptive Analysis of General Characteristics, Behavioral Lifestyle,
and Quality of Life in 1,525 Hypertensive Patients

General characteristics: Among the 1,525 participants, 801 (52.52%) were
male and 724 (47.48%) were female. Ages ranged from 19 to 93 years, with a
median age of 64 (52, 73) years; 621 (40.72%) were <60 years and 904 (59.28%)
were $ $60 years. The majority were Han ethnicity (1,393, 91.34%). Regarding
employment, 926 (60.72%) were not currently employed and 599 (39.28%) were
employed. Most had a high school/technical secondary school education or
below (1,145, 75.08%). Residential distribution included 555 (36.39%) rural
and 970 (63.61%) urban residents. The majority were married (1,305, 85.57%),
while 180 (11.80%) lived alone in the past three months. Monthly household
income per capita was <3,000 yuan for 694 (45.51%) and $ $3,000 yuan for 831
(54.49%). Hypertension grading showed 1,015 (66.56%) with Grade I and 510
(33.44%) with Grade IT/IIL.

Behavioral lifestyle: Current alcohol consumption was reported by 325
(21.31%), current smoking by 299 (19.61%), and current sugary beverage
consumption by 528 (34.62%). Daily breakfast consumption was reported by
1,152 (75.54%). Average daily water intake of 1,200-1,699 mL was reported by
949 (62.23%). Good sleep quality was reported by 1,216 (79.74%). The median
weekly physical activity level was 2,046 (924, 3,910) MET-min/week, and the
median daily sitting duration was 311.0 (200.5, 480.0) minutes.

Quality of life: The median EQ-5D-5L utility value was 0.951 (0.893, 1.000),
and the median EQ-VAS score was 75.0 (60.0, 85.0). The distribution of re-
sponses for each EQ-5D-5L dimension is shown in Table 1 .
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Univariate Analysis of Factors Influencing Quality of Life in Hyper-
tensive Patients

Rank sum test results showed that in terms of general characteristics, statisti-
cally significant differences in EQ-5D-5L utility values were observed across cat-
egories of gender, age, ethnicity, current employment status, highest education
level, residential area type, marital status, living alone status, and hyperten-
sion grade (P<0.05). Statistically significant differences in EQ-VAS scores were
observed across categories of gender, age, current employment status, highest
education level, residential area type, marital status, and hypertension grade
(P<0.05).

Regarding behavioral lifestyle, statistically significant differences in EQ-5D-
5L utility values were observed across categories of current alcohol consump-
tion, daily breakfast consumption, average daily water intake, and sleep quality
(P<0.05). Statistically significant differences in EQ-VAS scores were observed
across categories of current sugary beverage consumption, daily breakfast con-
sumption, average daily water intake, and sleep quality (P<0.05). These results
are presented in Table 2 .

Spearman rank correlation analysis revealed that age and daily sitting dura-
tion were negatively correlated with both EQ-5D-5L utility values and EQ-VAS
scores (P<0.05). Weekly physical activity level was positively correlated with
EQ-5D-5L utility values (P<0.05) but not significantly correlated with EQ-VAS
scores (P>0.05). These results are shown in Table 3 .

Multiple Linear Regression Analysis of Factors Influencing Quality of
Life in Hypertensive Patients

Using EQ-5D-5L utility value as the dependent variable (entered as actual val-
ues) and variables with P<0.10 from univariate analysis as independent vari-
ables, multiple linear regression analysis showed that age, residential area type,
marital status, hypertension grade, daily breakfast consumption, sleep quality,
weekly physical activity level, and daily sitting duration were significant influenc-
ing factors of EQ-5D-5L utility values in hypertensive patients (P<0.05). The
model’ s variance inflation factor (VIF) ranged from 1.028 to 1.870, indicating
no significant multicollinearity; the Durbin-Watson value was 1.998, suggesting
low autocorrelation of residuals. These results are presented in Table 4 .

Using EQ-VAS score as the dependent variable (entered as actual values) and
variables with P<0.10 from univariate analysis as independent variables, mul-
tiple linear regression analysis showed that age, residential area type, marital
status, current sugary beverage consumption, daily breakfast consumption, av-
erage daily water intake, sleep quality, and daily sitting duration were signif-
icant influencing factors of EQ-VAS scores in hypertensive patients (P<0.05).
The model’ s VIF ranged from 1.028 to 1.936, indicating no significant multi-
collinearity; the Durbin-Watson value was 1.939, suggesting low autocorrelation
of residuals. These results are presented in Table 5 .
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Dose-Response Relationships Between Age, Weekly Physical Activity
Level, Daily Sitting Duration and Quality of Life in Hypertensive
Patients

Restricted cubic spline regression analysis revealed a non-linear dose-response
relationship between age and EQ-5D-5L utility values (Poverall trend<0.001,
Pnon-linear<0.001). Utility values remained stable until approximately age 57,
after which they declined with increasing age, showing an approximate “n”
-shaped pattern (Figure 1A [Figure 1: see original paper]). Daily sitting dura-
tion showed a linear dose-response relationship with EQ-5D-5L utility values
(Poverall trend<0.001, Pnon-linear=0.084), with utility values remaining stable
until approximately 4 hours of sitting, after which they declined with increas-
ing sitting duration (Figure 1B [Figure 1: see original paper]). Weekly physical
activity level demonstrated a near “n”-shaped non-linear dose-response relation-
ship with EQ-5D-5L utility values (Poverall trend<0.001, Pnon-linear=0.001),
with the highest utility value occurring at approximately 3,750 MET-min/week.
Beyond this level, utility values slightly decreased with further increases in phys-

ical activity (Figure 1C [Figure 1: see original paper]).

For EQ-VAS scores, restricted cubic spline regression showed linear dose-
response relationships with age and daily sitting duration. EQ-VAS scores
declined with increasing age, with a steeper decline after age 60 (Poverall
trend<0.001, Pnon-linear=0.367) (Figure 2A [Figure 2: see original paper]).
Daily sitting duration showed a linear relationship with EQ-VAS scores without
an obvious inflection point, with scores continuously decreasing as sitting
duration increased (Poverall trend=0.022, Pnon-linear=0.778) (Figure 2B
[Figure 2: see original paper]). No significant dose-response relationship was
observed between weekly physical activity level and EQ-VAS scores (Poverall
trend=0.271, Pnon-linear=0.172) (Figure 2C [Figure 2: see original paper]).

Discussion

With socioeconomic development and changes in behavioral lifestyles, hyperten-
sion has become one of the most prevalent chronic diseases and represents one of
the most important risk factors for morbidity and mortality from other cardio-
vascular and cerebrovascular diseases, posing a serious threat to life and health
[26]. Unhealthy dietary habits, smoking, alcohol consumption, and physical in-
activity are important risk factors for hypertension. To explore the impact of
behavioral lifestyle on quality of life in hypertensive patients, this study con-
ducted a cross-sectional questionnaire survey based on guidelines and relevant
literature, enrolling 1,525 hypertensive patients.

The median EQ-5D-5L utility value of 0.951 in this study’s hypertensive patients
was slightly lower than the average utility value of 0.96 reported for Chinese
residents [27]. Other studies have reported average utility values of 0.84 for
hypertensive patients in Chengdu [28], 0.85 in Jiangxi [29], and 0.89 among
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urban residents in Shaanxi [31]. This study included hypertensive patients aged
18 and older from across the nation, and the higher utility values compared to
other Chinese studies may be influenced by combined effects of age, residential
area, and other factors.

General characteristics such as age, residential area type, and marital status
significantly impacted both EQ-5D-5L utility values and EQ-VAS scores. Qual-
ity of life decreased with advancing age, consistent with other research findings
[30]. Aging is accompanied by physiological decline, reduced self-care ability,
increasing limitations in daily activities, and greater susceptibility to pain or
discomfort. Combined declines in physical function and increased psychological
stress contribute to reduced quality of life. Urban hypertensive patients demon-
strated higher overall quality of life than rural patients, with studies showing
that urban patients score higher across quality of life dimensions including mo-
bility, usual activities, pain/discomfort, and depression/anxiety [31], possibly
due to better living conditions and healthcare access in urban areas. Married
hypertensive patients exhibited higher quality of life compared to unmarried,
divorced, or widowed patients, consistent with multiple studies [30,32-33], likely
because married patients receive greater family support and care. Hyperten-
sion grade significantly influenced EQ-5D-5L utility values, with Grade II/III
patients showing significantly lower utility values than Grade I patients. Blood
pressure management can be achieved through comprehensive interventions in-
cluding lifestyle modifications and pharmacological treatment, enabling patients
to control blood pressure, improve quality of life, and reduce complication and
mortality risks based on their blood pressure status and risk level [34].

Multiple behavioral lifestyle factors influenced EQ-VAS scores and EQ-5D-5L
utility values. Hypertensive patients with daily breakfast consumption and
higher water intake demonstrated better quality of life, while those with sugary
beverage consumption habits showed lower quality of life. Unhealthy dietary
habits are major risk factors for hypertension. Regular breakfast consumption
reduces the risk of hypertension and cardiovascular disease, promoting cardio-
vascular health [35]. Adequate water intake is essential for maintaining life
and promoting health [36], with studies linking water intake to cardiovascular
disease, urinary system disorders, obesity, constipation, and diabetes in older
adults [37]. Sugary beverages represent a major source of added sugar intake
and have been associated with various chronic diseases including hypertension,
with controlled intake benefiting health [38-41]. Maintaining reasonable dietary
and hydration habits is crucial for hypertension prevention and serves as an ef-
fective lifestyle intervention in comprehensive hypertension management. The
“China Hypertension Health Management Standards (2019)” specifically recom-
mend avoiding or limiting sugary beverages, reducing consumption of desserts
high in refined sugar, and promoting scientific hydration with plain water or
light tea [34].

Hypertensive patients with better sleep quality exhibited higher quality of life.
The relationship between sleep and hypertension is complex and multifaceted.
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Poor sleep quality increases sympathetic nervous system activity, activates the
hypothalamic-pituitary-adrenal axis, and can further elevate blood pressure in
hypertensive patients, causing physiological harm [42]. Individuals with sleep
disorders are prone to anxiety, which also affects cognitive and physical function
[43]. Studies have shown that short sleep duration, insomnia, and sleep disor-
ders are associated with hypertension incidence, while improving sleep quality
significantly reduces both systolic and diastolic blood pressure [44]. Ensuring
adequate sleep duration is also an important factor benefiting mental health and
quality of life [45]. Therefore, sleep management and improving sleep quality
in hypertensive patients are beneficial for blood pressure control and quality of
life improvement.

Daily sitting duration was a negative influencing factor for both EQ-VAS scores
and EQ-5D-5L utility values. Quality of life declined with increasing daily seden-
tary time. Restricted cubic spline regression analysis revealed that quality of
life decreased significantly when daily sitting duration exceeded 4 hours. The
“China Hypertension Health Management Standards (2019)” indicate that regu-
lar physical activity can reduce hypertension risk, and patients can benefit from
appropriate exercise and breaking up sedentary behavior to lower cardiovascular
disease risk [34].

Weekly physical activity level was positively correlated with EQ-5D-5L utility
values. Previous research has shown that appropriate exercise can improve
abnormal lipid metabolism, enhance cardiovascular function, and increase qual-
ity of life [46-48]. Psychologically, physical activity positively influences self-
reported pleasure, which significantly impacts physical and mental health [49],
suggesting that appropriate physical activity improves quality of life through
both physical and mental pathways. This study’s restricted cubic spline analysis
further revealed that quality of life in hypertensive patients did not continuously
improve with increasing physical activity levels. The maximum EQ-5D-5L util-
ity value occurred at approximately 3,750 MET-min/week, corresponding to
high-intensity physical activity [19], equivalent to 2.7 hours of daily walking,
2.2 hours of daily moderate-intensity activity, or 1.1 hours of daily vigorous-
intensity activity. Beyond this level, utility values slightly decreased. Excessive
exercise beyond one’ s physical capacity or exercise habits can cause fatigue
and weakness, potentially leading to muscle injury [50]. For older individuals or
those with underlying conditions, prolonged moderate-to-high-intensity exercise
may increase the risk of serious cardiovascular events such as myocardial infarc-
tion or sudden cardiac death [51], requiring particular attention in hypertensive
patients. Additionally, long-term excessive exercise may affect exercise adher-
ence and negatively impact mental health. Excessive physical activity does not
further improve quality of life in hypertensive patients and may instead reduce
it.

Developing healthy behavioral lifestyles is an effective measure for controlling
blood pressure, reducing complication risks, and improving quality of life in
hypertensive populations. Adopting breakfast consumption habits, increasing
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daily water intake, developing good sleep habits, and reducing sugary beverage
intake can improve quality of life in hypertensive patients. Conversely, daily
sitting duration exceeding 4 hours, as well as insufficient or excessive physical
activity, can negatively impact quality of life.

This study has several strengths. First, it is based on a nationwide quality of
life study with a large sample size and broad coverage. Second, while behav-
ioral lifestyle is crucial for regulating quality of life in chronic disease patients
including those with hypertension, previous quality of life studies have primar-
ily focused on elderly populations and examined relatively limited influencing
factors. This study investigated the impact of various behavioral lifestyle fac-
tors on quality of life in adult hypertensive patients. Third, building upon
linear regression, this study used restricted cubic splines to further explore dose-
response relationships, providing a scientific basis for developing effective be-
havioral lifestyle intervention strategies and personalized treatment plans for
hypertensive patients.

This study also has limitations. First, as a cross-sectional survey, it cannot es-
tablish causal relationships between variables. Second, the questionnaire relied
on participants’ self-recall, which may introduce recall bias. Third, although
this study explored the impact of behavioral lifestyle on quality of life, it did
not investigate the influence of dietary patterns, specific food intake, or detailed
exercise types, which warrant further research.

References

[I] LUS N, LIL, WANG T T, et al. Study on medication adherence trajectory
and influencing factors in newly diagnosed hypertensive outpatients [J]. Journal
of Nursing Science, 2024, 39(7): 35-39.

2l HUS S, GAO R L, LIU L S, et al. Summary of the “China Cardiovascular
Disease Report 2018” [J]. Chinese Circulation Journal, 2019, 34(3): 209-220.
DOTI: 10.3969/;.issn.1000-3614.2019.03.001.

[3] MA LY, WANG Z W, FAN J, et al. Hypertension prevalence and pre-
vention status in China from the “China Cardiovascular Health and Disease
Report 20217 [J]. Chinese General Practice, 2022, 25(30): 3715-3720. DOL:
10.12114/j.issn.1007-9572.2022.0502.

[4] WANG H B, ZHAO Y D, LIU S, et al. Analysis of factors influencing qual-
ity of life in rural elderly hypertensive patients in Mengcheng County, Anhui
Province based on Tobit model [J]. Chinese Journal of Prevention and Control
of Chronic Diseases, 2023, 31(11): 827-831. DOI: 10.16386/j.cjpced.issn.1004-
6194.2023.11.006.

[5] WAN C H, YANG Z, YANG Y P, et al. Evaluation of the generic
module of the quality of life scale system for chronic disease patients [J].

chinarxiv.org/items/chinaxiv-202504.00233 Machine Translation


https://chinarxiv.org/items/chinaxiv-202504.00233

ChinaRxiv [$X]

Chinese Journal of Behavioral Medical Science, 2007, 16(6): 559-561. DOLI:
10.3760/cma.j.issn.1005-8559.2007.06.035.

[6] ZHU Y B. Quality of Life (QOL) Measurement and Evaluation [M]. Beijing:
People’ s Military Medical Press, 2010.

[7] WANG R, ZHANG R S, ZOU J F, et al. Impact of behavioral lifestyle on
quality of life among middle-aged and elderly hypertensive patients in Yuexi
County rural areas [J]. Journal of Jinzhou Medical University, 2021, 42(6): 69-
74. DOI: 10.13847/j.cnki.lnmu.2021.06.014.

[8] CAO M, QI C, MA A B, et al. Evaluation of health management effec-
tiveness in chronic disease prevention and control [J]. Journal of Binzhou
Medical University, 2023, 46(2): 149-152, 160. DOI: 10.19739/j.cnki.issn1001-
9510.2023.02.014.

[9] DONG F H, MENG J J. Correlation between health-promoting behaviors
and quality of life and blood pressure fluctuations in patients with essential
hypertension [J]. China Medical Innovation, 2022, 19(8): 109-113.

[10] YIN Y T. Impact of clinical pathways on strengthening community hyper-
tension chronic disease management [J]. Guide of China Medicine, 2024, 22(12):
83-85. DOI: 10.15912/j.issn.1671-8194.2024.12.024.

[11] National Health Commission.  Healthy China Action (2019-2030)
[EB/OL]. (2019-07-15) [2024-01-05]. https://www.gov.cn/xinwen/2019-
07/15/content__{5409694} .htm.

[12] MA Q Q, HE X Y, SUN D X, et al. Dose-response relationship analysis
between sleep duration and hypertension prevalence in middle-aged and elderly
people [J]. Chinese Journal of Health Statistics, 2020, 37(4): 568-572.

[13] WANG Y J, KAIERDEBIEKE A, FAN S Y, et al. Study protocol: a cross-
sectional study on psychology and behavior investigation of Chinese residents,
PBICR [J]. Psychosomatic Research, 2022, 1(3): 30-41.

[14) WU Y B, FAN SY, LIU D Y, et al. Psychological and behavioral investiga-
tion of Chinese residents: concepts, practices, and prospects [J]. Chinese General
Practice, 2024, 27(25): 3069-3075. DOI: 10.12114/j.issn.1007-9572.2024.0075.

[15] YANG Y, AN S, CHEN W, et al. Broader open data needed in psychia-
try: practice from the psychology and behavior investigation of Chinese resi-
dents [J]. Alpha Psychiatry, 2024, 25(4): 564-565. DOI: 10.5152/alphapsychia-
try.2024.241804.

[16] WU Y, FAN S, LIU D, et al. Psychological and behavior investigation
of Chinese residents: concepts, practices, and prospects [J]. Chinese General
Practice Journal, 2024, 1(3): 149-156. DOI: 10.1016/j.cgpj.2024.07.006.

[17] VON ELM E, ALTMAN D G, EGGER M, et al. The strengthening the
reporting of observational studies in epidemiology (STROBE) statement: guide-

chinarxiv.org/items/chinaxiv-202504.00233 Machine Translation


https://chinarxiv.org/items/chinaxiv-202504.00233

ChinaRxiv [$X]

lines for reporting observational studies [J]. Annals of Internal Medicine, 2007,
147(8): 573-577. DOI: 10.7326,/0003-4819-147-8-200710160-00010.

[18] Chinese Hypertension Prevention and Treatment Guidelines Revision
Committee, Hypertension League (China), Chinese Society of Cardiology,
Chinese Medical Association, et al. Chinese hypertension prevention and
treatment guidelines (2018 revision) [J]. Chinese Journal of Cardiovascular
Medicine, 2019, 24(1): 24-56. DOI: 10.3969/j.issn.1007-5410.2019.01.002.

[19] FAN M Y, LV Y, HE P P. Calculation method for physical activity
levels in the International Physical Activity Questionnaire [J]. Chinese
Journal of Epidemiology, 2014, 35(8): 961-964. DOI: 10.3760/cma.j.issn.0254-
6450.2014.08.019.

[20] SUYGUN E T, CELENAY S T. Turkish translation of the patterns of
activity measure-pain in patients with chronic low back and neck pain: valid-
ity and reliability [J]. Pain Management Nursing, 2022, 23(2): 231-236. DOL:
10.1016/j.pmn.2021.01.008.

[21] QU N N, LI K J. Reliability and validity study of the Chinese version of
the International Physical Activity Questionnaire [J]. Chinese Journal of Epi-
demiology, 2004, 25(3): 265-268. DOI: 10.3760/j.issn.0254-6450.2004.03.021.

[22] EUROQOL GROUP. EQ-5D-5L user guide version 3.0 [EB/OL]. [2024-01-
05]. https://euroqol.org/publications/user-guides.

[23] LIAO Y M, ZHENG X, XUE Y Q, et al. Differences in health-related
behaviors and quality of life among elderly people with multiple chronic diseases
based on latent class analysis [J]. Chinese General Practice, 2024, 27(17): 2124-
2129, 2137.

[24] XING Y B, MA A X. Reliability and validity study of the Chinese version
of the EQ-5D-5L [J]. Shanghai Medical & Pharmaceutical Journal, 2013, 34(9):
40-43. DOI: 10.3969/j.issn.1006-1533.2013.09.021.

[25] XTIA J, WU N W, MA T P, et al. Evaluation of reliability and validity of EQ-
5D-5L based on residents in Southwest China [J]. Journal of Sichuan University
(Medical Science Edition), 2020, 51(5): 691-694. DOI: 10.12182/20200960504.

[26] National Health Commission Expert Committee on Rational Drug Use,
Chinese Medical Doctor Association Hypertension Professional Committee. Ra-
tional drug use guidelines for hypertension (2nd edition) [J]. Chinese Journal of
the Frontiers of Medical Science (Electronic Version), 2017, 9(7): 28-126.

[27] WANG Y. Study on health-related quality of life of Chinese residents and its
impact on health service utilization [D]. Beijing: Chinese Academy of Medical
Sciences, 2010.

[28] BIAN Y, FENG S, LONG E W, et al. Quality of life evaluation and
medication status in hypertensive patients based on EQ-5D scale [J]. Chinese

chinarxiv.org/items/chinaxiv-202504.00233 Machine Translation


https://chinarxiv.org/items/chinaxiv-202504.00233

ChinaRxiv [$X]

Journal of New Drugs and Clinical Remedies, 2017, 36(3): 166-172. DOL:
10.14109/j.cnki.xyyle.2017.03.010.

[29] LIANG Z R, ZHANG T T, LIN T F, et al. Health-related quality of life
among rural men and women with hypertension: assessment by the EQ-5D-5L
in Jiangsu, China [J]. Quality of Life Research, 2019, 28(8): 2069-2080. DOI:
10.1007/s11136-019-02139-3.

[30] PAN Y, YE Y, ZHU J, et al. Analysis of factors influencing quality of life
(QOL) in hypertensive patients using SF-36 scale [J]. Fudan University Jour-
nal of Medical Sciences, 2014, 41(2): 205-209, 273. DOI: 10.3969/j.issn.1672-
8467.2014.02.011.

[31] ZHANG Y L, ZHOU Z L, GAO J M, et al. Health-related quality of life and
its influencing factors for patients with hypertension: evidence from the urban
and rural areas of Shaanxi Province, China [J]. BMC Health Services Research,
2016, 16: 277. DOI: 10.1186/s12913-016-1536-x.

[32] XU M, QIAN Y, ZHANG J P, et al. Influencing factors of quality of life
in patients with essential hypertension [J]. Chinese Journal of Prevention and
Control of Chronic Diseases, 2007, 15(6): 533-535.

[33] SI J X, YAO Y S, HE J B, et al. Study on current status and influ-
encing factors of quality of life in elderly patients with chronic diseases [J].
Health Economics Research, 2024, 41(4): 39-42. DOIL 10.14055/j.cnki.33-
1056/£.2024.04.009.

[34] National Health Commission Disease Prevention and Control Bureau,
National Cardiovascular Disease Center, Fuwai Hospital Chinese Academy
of Medical Sciences, et al. China hypertension health management stan-
dards (2019) [J]. Chinese Journal of Cardiology, 2020, 48(1): 10-46. DOL
10.3760/cma.j.issn.0253-3758.2020.01.004.

[35] DENG R D, WAN Y, GE S P Z, et al. Research progress on the impact of
skipping breakfast on cardiovascular and cerebrovascular diseases [J]. Chinese
Circulation Journal, 2022, 37(11): 1155-1158.

[36] Chinese Nutrition Society. Chinese Dietary Reference Intakes: 2013 Edition
[M]. Beijing: Science Press, 2014: 442.

[37] ZHANG N, MA G S. Current status and prospects of water intake-related
research in older adults [J]. Acta Nutrimenta Sinica, 2023, 45(1): 21-26. DOIL:
10.13325/j.cnki.acta.nutr.sin.2023.01.009.

[38] LIN Y J, XU X M, LT H T, et al. Research progress on the rela-
tionship between sugar-sweetened beverage consumption and obesity in
children [J]. Modern Preventive Medicine, 2023, 50(20): 3712-3718. DOL
10.20043/j.cnki. MPM.202303137.

[39] GALLAGHER C, MOSCHONIS G, LAMBERT K A, et al. Sugar-sweetened
beverage consumption is associated with visceral fat in children [J]. British

chinarxiv.org/items/chinaxiv-202504.00233 Machine Translation


https://chinarxiv.org/items/chinaxiv-202504.00233

ChinaRxiv [$X]

Journal of Nutrition, 2021, 125(7): 819-827. DOI: 10.1017/S0007114520003256.

[40] LI S Y, CAO M Q, YANG C, et al. Association of sugar-sweetened bev-
erage intake with risk of metabolic syndrome among children and adolescents
in urban China [J]. Public Health Nutrition, 2020, 23(15): 2770-2780. DOL:
10.1017/51368980019003653.

[41] ZOU S Q, FENG G R, LID Y, et al. Lifestyles and health-related quality
of life in Chinese people: a national family study [J]. BMC Public Health, 2022,
22(1): 2208. DOI: 10.1186/s12889-022-14680-x.

[42] BONNET M H, ARAND D L. Hyperarousal and insomnia: state
of the science [J]. Sleep Medicine Reviews, 2010, 14(1): 9-15. DOLIL
10.1016/j.smrv.2009.05.002.

[43] NYER M, FARABAUGH A, FEHLING K, et al. Relationship between
sleep disturbance and depression, anxiety, and functioning in college students
[J]. Depression and Anxiety, 2013, 30(9): 873-880. DOI: 10.1002/da.22064.

[44] LIN Y X, YANG A L, WANG Y H. Research progress on the relation-
ship between sleep and hypertension [J]. Chinese Journal of Hypertension, 2016,
24(11): 1086-1091. DOTI: 10.16439/j.cnki.1673-7245.2016.11.026.

[45] WANG F, SUN Z J, LIN F, et al. Nonlinear relationships between sleep
duration, mental health, and quality of life: the dangers of less sleep versus more
sleep [J]. Sleep Medicine, 2024, 119: 565-573. DOI: 10.1016/j.sleep.2024.05.043.

[46] CAI F, FU X M, ZHANG W Y, et al. Impact of aerobic exercise on health
management effectiveness in elderly patients with chronic diseases [J]. Chinese
Journal of Gerontology, 2019, 39(19): 4762-4765. DOI: 10.3969/j.issn.1005-
9202.2019.19.042.

[47] WANG B P, ZHAO B. Current status of physical exercise among older
adults and its impact on cardiovascular function indicators [J]. Chinese
Journal of Gerontology, 2020, 40(5): 1005-1007. DOI: 10.3969/j.issn.1005-
9202.2020.05.035.

[48] PEKAS E J, SHIN J, SON W M, et al. Habitual combined exercise protects
against age-associated decline in vascular function and lipid profiles in elderly
postmenopausal women [J]. International Journal of Environmental Research
and Public Health, 2020, 17(11): 3893. DOI: 10.3390/ijerph17113893.

[49] SHEN L, YANG Y J, ZHANG T. Physical activity level and its relationship
with health-related quality of life [J]. Sports Science Research, 2020, 24(3): 45-
55. DOI: 10.19715/j.tiyukexueyanjiu.2020.03.008.

[50] PEAKE J M, NEUBAUER O, DELLA GATTA P A, et al. Muscle damage
and inflammation during recovery from exercise [J]. Journal of Applied Physiol-
ogy, 2017, 122(3): 559-570. DOI: 10.1152/japplphysiol.00971.2016.

[61] ZHAO Z G, CHEN H, ZHANG Q, et al. Chinese expert consensus on assess-
ment and monitoring of exercise-related cardiovascular event risk [J]. Chinese

chinarxiv.org/items/chinaxiv-202504.00233 Machine Translation


https://chinarxiv.org/items/chinaxiv-202504.00233

ChinaRxiv [$X]

Circulation Journal, 2022, 37(7): 673-681.

Author Contributions: HAN Xiao was responsible for study design and con-
ceptualization, implementation, and manuscript writing and revision, with over-
all responsibility for the paper. LI Qiyu contributed to manuscript writing
and revision. GE Pu performed statistical analysis and manuscript revision.
FAN Siyuan and LIU Diyue contributed to manuscript revision. WU Yibo and
ZHANG Qingshuang were responsible for quality control and supervision of the
manuscript.

Conflict of Interest Statement: The authors declare no conflict of interest.

ORCID IDs: - HAN Xiao: https://orcid.org/0000-0002-8472-3227 - LI Qiyu:
https://orcid.org/0000-0003-4461-4939 - GE Pu: https://orcid.org/0000-0002-
9295-6389 - FAN Siyuan: https://orcid.org/0000-0003-3247-115X - LIU Diyue:
https://orcid.org/0000-0002-2375-4927 - WU Yibo: https://orcid.org/0000-
0001-9607-313X

Citation: HAN X, LI Q Y, GE P, et al. The impact of behavioral lifestyle on
quality of life in hypertensive patients [J]. Chinese General Practice, 2025. DOIL:
10.12114/j.issn.1007-9572.2024.0346. [Epub ahead of print]

Received: July 19, 2024; Revised: August 22, 2024; Accepted: [Not speci-
fied]

Editor: WANG Fengwei
Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202504.00233 Machine Translation


https://chinarxiv.org/items/chinaxiv-202504.00233

	Postprint of a Study on the Impact of Lifestyle Behaviors on Quality of Life in Hypertensive Patients
	Abstract
	Full Text
	The Impact of Behavioral Lifestyle on Quality of Life in Hypertensive Patients
	Abstract

	Introduction
	Methods
	Study Population
	Survey Instruments
	Survey Methods and Quality Control
	Statistical Analysis

	Results
	Descriptive Analysis of General Characteristics, Behavioral Lifestyle, and Quality of Life in 1,525 Hypertensive Patients
	Univariate Analysis of Factors Influencing Quality of Life in Hypertensive Patients
	Multiple Linear Regression Analysis of Factors Influencing Quality of Life in Hypertensive Patients
	Dose-Response Relationships Between Age, Weekly Physical Activity Level, Daily Sitting Duration and Quality of Life in Hypertensive Patients

	Discussion
	References


