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Background: Non-adherence or partial adherence is the main reason for poor therapeutic effect of hypertension. This paper aims to
assess adherence behaviors and related factors among elderly hypertensive patients in China.

Methods: Participants aged >60 years, with hypertension, and with complete data in 2018 interviews of the China Health and
Retirement Longitudinal Study (CHARLS) were included. The adherence behaviors included medication, blood pressure monitoring
and the combined adherence behaviors. Referring to the social-ecological theory, correlates of adherence behaviors were divided into
three layers, namely demographic characteristics, health behaviors, living environment and retirement. Univariate and multivariable
logistic regression models were performed to identify factors of adherence behaviors.

Results: The prevalence of medication adherence (76.58%) was higher than that of blood pressure monitoring adherence (20.08%),
and the full adherence rate was 18.53%. Self-rated health status, smoking status, living area, and health education status were detected
to be associated with medication adherence and blood pressure monitoring adherence (all p < 0.05). Gender, sleep duration, health
examination, and physical exercise were also detected to be associated with blood pressure monitoring adherence (all p < 0.05). Self-
rated health status and health education status were detected to be associated with partially and fully adherence, while age, living area,
and life satisfaction were detected to be associated with partially adherence, smoking status, sleep duration, health examination, and
pension reliance were detected to be associated with fully adherence (all p < 0.05).

Conclusion: Our study reveals the poor adherence behaviors of elderly hypertensive patients in China. This is most evident among
those who were male, 60—69 years old, living in rural areas, self-reported being healthier, those without health examination and health
education. Targeting these vulnerable populations, we suggest to strengthen health education, increase the publicity of basic public
health services and enhance the self-management ability of hypertensive patients.
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Introduction

Global population aging has become one of the greatest challenges among human beings. China has the largest elderly
population in the world. By the end of 2022, the number of people aged 60 and above reached 280 million, accounting
for 19.8% of the total population.' In comparison to other countries, China’s aging is distinguished by a high degree and
rapid progress, which brings greater challenges to the construction of Healthy China.> Among them, the challenges
brought by non-communicable diseases are the most serious.™* It was estimated that 75.8% of older people had at least
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one chronic illness, with hypertension being the most common one.” More than half of the elderly were affected by
hypertension, especially for those over 80 years old, the percentage was close to 90%.° It is widely acknowledged that
hypertension is the primary and modifiable risk factor for increased risk of cardiovascular disease and death.””’
Therefore, proactive prevention and treatment of hypertension can reduce the number of fatalities caused by the disease
and its comorbidities, as well as the financial burden it imposes on individuals, families, and society.

Due to medical advances and effective routine management, China has achieved remarkable success in controlling
hypertension in recent decades.'®!" However, the management of hypertensive patients is challenging, and the control
rate of hypertension remains low owing to the long duration and slow progression of the disease, the generally low health
literacy of the population, and the lack of knowledge about hypertension.'>'* A longitudinal study showed that about
a quarter of patients in China were diagnosed and treated for hypertension, while only 9% of all hypertensive patients had
their blood pressure under control.'

Low adherence is an important patient-related reason for poor blood pressure control.'®!” Previous studies in
different countries,'> genders,'® age groups,'® and races®” consistently found poor adherence behavior in patients with
hypertension. Although pharmacotherapy can control blood pressure at a low cost and reduce the risk of hypertensive
sequelae,’! the fact that hypertension is incurable and patients need to take medication every day or even for life makes
insufficient adherence limit the effectiveness of pharmacotherapy. According to a population-based screening study in
China, less than one-third of hypertensive patients are taking prescribed antihypertensive medications.'” Medication
nonadherence could increase health care costs, comorbid diseases, and even lead to death.??

Accurate blood pressure monitoring is fundamental and vital for assessing blood pressure levels, diagnosing hyperten-
sion, improving long-term medication adherence and evaluating the efficacy of therapy.”*** Compared to traditional
measurements in the clinical setting, home blood pressure monitoring (HBPM) is gaining recognition for the effective
management of hypertension.> In China, 64.2% of hypertensive patients only checked their blood pressure when they were
uncomfortable,*® and 71.43% of patients ignored the changes in blood pressure.>” Worse still, HBPM protocols specified in
the hypertension guidelines were rarely followed in practice, and only 4.4% of patients achieved optimal HBPM regimens.28

In the process of hypertension treatment, it is not enough to take medication regularly or monitor blood pressure only,
but rather to coordinate these behaviors with each other. However, although numerous research has concentrated on
medication adherence in hypertensive patients, there are limited studies involving blood pressure monitoring and even
fewer studies combining the two adherence behaviors. Compared to a single behavior, the co-occurrence of two
behaviors can provide a more accurate picture of patients’ overall treatment adherence. Therefore, this study focuses
not only on the current status of two single behaviors, medication adherence and blood pressure monitoring adherence,
but also on their co-occurrence, ie, the overall adherence of hypertensive patients.

The influencing factors of hypertensive patients’ adherence behaviors have received great attention, and more and
more studies paid attention to social determinants based on health views. A literature review revealed that in addition to
individual factors, organizational and interpersonal factors also indirectly affect elderly adherence.”” Compared with the
traditional cognitive-based model, the social-ecological model provides a wider range of intervention options and has the
potential to promote long-term behavioral change.>® Therefore, in order to determine the key factors affecting adherence
behaviors and understand their relationship, this study took the social-ecological model as an organizational framework
and divided factors related to the adherence behavior of hypertensive patients into three categories: demographic
characteristics, health behaviors, living environment and retirement. The first goal of this study was to determine the
prevalence of adherence behaviors among elderly hypertensive patients in China. The second objective was to investigate
the related factors of adherence and provide reference measures to improve adherence and health outcomes for relevant
authorities in the treatment and control of hypertension.

Materials and Methods

Data Sources
This research data was obtained from the China Health and Retirement Longitudinal Study (CHARLS), which was a large-
scale survey organized by the China Center for Economic Research, National School of Development, Peking University.
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They conducted the first national baseline survey in 2011, covering 150 county-level units and 450 village-level units across
China, and these samples were subsequently followed up every 2-3 years. The latest data publicly available was the 2018
national follow-up survey data, which covered 19,800 people nationwide. The CHARLS survey used a stratified multi-stage
probability proportional to size (PPS) whole-group sampling and had a wide range of contents, including demographic
background, family structure, health status, health service utilization, work and retirement status, insurance benefits, income
and expenditure status, asset status, etc. More details about this cohort were described in other research papers.*' Previous
studies have proven that the CHARLS survey can provide long-term follow-up of respondents, obtain a large amount of
personal health information, and cover a wide range of topics, which has been widely used.**>* In this study, we included
participants aged 60 years and older with physician-diagnosed and self-reported hypertension. After completing the missing
information on adherent behavior, 5175 samples were finally included.

Adherence Behaviors

The adherence behaviors of hypertensive patients were measured by three indicators: medication adherence, blood
pressure monitoring adherence, and overall adherence evaluation. (a) Medication adherence: at the time of being
interviewed, patients who took traditional Chinese medicine, western medicine, or both for hypertension were defined
as having good adherence, otherwise defined as poor medication adherence. (b) Blood pressure monitoring adherence:
according to the Guidelines for Education of Hypertensive Patients that advocated monitoring blood pressure at least
once a month in patients with hypertension,® the number of annual blood pressure monitoring was transformed into
a binary variable, ie, <12 times/year and >12 times/year. With >12 times/year defined as good adherence, and otherwise
defined as poor adherence. (¢) Overall adherence evaluation: if patients had good adherence with both medication and
blood pressure monitoring, they were defined as fully adherence; if they had only one good adherence behavior, they
were defined as partially adherence; if both behaviors were poor, it was defined as fully non-adherence.

Predictor Variables

Based on the social-ecological model, predictor variables were categorized into three main groups: demographic
characteristics, health behaviors, living environment and retirement. Demographic characteristics consisted of gender,
age, education level, marital status, and self-rated health. Marital status was reclassified by the options in the ques-
tionnaire: the answers “married and live with spouse” and “married but do not living with spouse temporarily for reasons
such as work” were defined as married, while the answers “separated, do not live together as a couple anymore”,
“divorced”, “widowed” and “never married” were defined as others. Health behaviors were made up of smoking,
drinking, sleep duration, health examination, and physical activity. Smoking was defined according to the patient’s
history of smoking, ie, “still have” or “quit” was defined as smoking, “never smoked” was defined as non-smoking.
Physical activity was the type of activity that was taken consistently for at least ten minutes every week, which was
classified into four levels: no activity, mild activity, moderate activity, and vigorous activity. Living environment and
retirement variables included living area, life satisfaction, health education, and pension reliance. Pension reliance was
according to the question “If you are too old to work, what would be your financial resource?” which was used to classify
the respondents into three groups: children, savings or pension, and others.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) version 26.0 (SPSS Inc., Chicago, IL, USA) was used to analyze
the data. The alpha level was set at 0.05 to determine statistical significance. Descriptive analysis was first conducted.
The frequency and proportion were used to describe the basic information and the current status of adherence behaviors
of elderly hypertensive patients. Univariate logistic regression was then used to determine the difference in adherence by
sample characteristics. Finally, to further explore the potential related factors of medication adherence and blood pressure
monitoring adherence in elderly hypertensive patients, a stepwise regression method was used to construct the model.
Since the overall adherence evaluation was a multi-categorical variable, multivariable logistic regression analysis was
used to construct the model. The results obtained from univariate and multivariable logistic regression models were
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expressed as crude odds ratios (CORs) and adjusted odds ratios (AORs) with 95% confidence interval (CI), and p < 0.05
was used for statistical significance.

Results

Basic Characteristics of the Study Sample

A total of 5175 elderly patients with hypertension were included in this study. There were 2394 (46.26%) males and 2781
(53.74%) females. The largest proportion of patients (28.64%) was in the 65-69 age group, and the mean age was 70.18
(SD = 7.30). We found that more than half of the participants (54.55%) had an education level below elementary school.
About 75.44% of the patients were married. Most participants (42.53%) evaluated their health as fair. Other basic
information about the participants was shown in Table 1.

Table | Basic Information of Study Subjects (n = 5175)

Variables Categories n %

Demographic characteristics

Gender Male 2394 46.26
Female 2781 53.74
Age 60-64 1305 25.22
65-69 1482 28.64
70-74 1025 19.81
275 1363 26.34
Education level llliterate 1651 31.90
Did not finish primary school 1172 22.65
Elementary school 1105 21.35
Middle school 767 14.82
High school and above 480 9.28
Marital status Married 3904 75.44
Others 1271 24.56
Self-rated health Good 714 13.80
Fair 2201 42.53
Poor 1771 3422
Healthy behaviors
Smoke No 2996 57.89
Yes 2177 42.07
Drink No 3017 58.30
Yes 1304 25.20
Sleep duration < 6h 1960 37.87
6-8h 2526 48.81
> 8h 579 11.19
Health examination No 2117 4091
Yes 3029 58.53
Physical activity No activity 782 15.11
Mild activity 1877 36.27
Moderate activity 1422 27.48
Vigorous activity 1093 21.12
Living environment and retirement
Living area Rural 3826 73.93
Urban 1327 25.64
Life satisfaction Satisfied 1702 32.89
Somewhat satisfied 2386 46.11
Not satisfied 542 10.47
(Continued)
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Table | (Continued).

Variables Categories n %
Health education No 2143 41.41
Yes 2797 54.05
Pension reliance Children 2893 55.90
Savings or pension 1935 37.39
Others 339 6.55

Note: Variables may not sum to n = 5175 due to missing values.

Regarding the adherence behavior of elderly patients with hypertension, 76.58% of patients had good adherence to

medication. Among them, 4.17% of patients only took Chinese traditional medicine, 66.30% of patients only took

western modern medicine, and 6.11% of patients took both Chinese traditional medicine and western modern medicine.

20.08% of patients measured their blood pressure 12 times or more during the past year. In the overall adherence

evaluation, the fully adherence rate was 18.53%, partial adherence rate was 59.59%, and fully no-adherence rate was

21.87%. Tables 2—4 demonstrated the adherence in different populations.

Table 2 Logistic Regression Analysis of Factors Associated with Medication Adherence (n = 5175)

Variables

Medication Adherence

COR (95% ClI)

AOR (95% CI)

Gender
Male
Female
Age
60-64
65-69
70-74
275
Education level

llliterate

High school
Marital status

Married

Others

Good
Fair

Poor

Smoke
No
Yes

Drink
No
Yes

Demographic characteristics

Primary school unfinished
Elementary school
Middle school

and above

Self-rated health

Healthy behaviors

Poor (n, %) Good (n, %)
603 (49.75) 1791 (45.19)
609 (50.25) 2172 (54.81)
333 (27.48) 972 (24.53)
349 (28.80) 1133 (28.59)
215 (17.74) 810 (20.44)
315 (25.99) 1048 (26.44)
398 (32.84) 1253 (31.62)
268 (22.11) 904 (22.81)
256 (21.12) 849 (21.42)
173 (14.27) 594 (14.99)
117 (9.65) 363 (9.16)
908 (74.92) 2996 (75.60)
304 (25.08) 967 (24.40)
224 (20.40) 490 (13.66)
551 (50.18) 1650 (45.99)
323 (29.42) 1448 (40.36)
648 (53.47) 2348 (59.28)
564 (46.53) 1613 (40.72)
652 (68.27) 2365 (70.26)
303 (31.73) 1001 (29.74)

[
120 (1.06-1.37)

[
111 (0.94-1.32)
129 (1.06-1.57)*
.14 (0.95-1.36)

[
1.07 (0.90-1.28)
1.05 (0.88-1.26)
1.09 (0.89-1.34)
0.99 (0.78-1.25)

[
0.96 (0.83-1.12)

[
137 (1.14-1.65)s*
2.05 (1.68-2.50)*%*

0.79 (0.69-0.90)*+

[
0.91 (0.781.06)%**

|
1.54 (1.21-1.96)%
241 (1.85-3. 14y

|
0.82 (0.68-0.98)*

(Continued)
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Table 2 (Continued).
Variables Medication Adherence COR (95% CI) AOR (95% CI)
Poor (n, %) Good (n, %)
Sleep duration
< 6h 458 (38.42) 1502 (38.78) [ -
6-8h 586 (49.16) 1940 (50.09) 1.01 (0.88-1.16) -
> 8h 148 (12.42) 431 (11.13) 0.89 (0.72-1.10) -
Health examination
No 557 (46.11) 1560 (39.61) [ -
Yes 651 (53.89) 2378 (60.39) 1.30 (1.15—1.49)%* -
Physical activity
No activity 178 (14.69) 604 (15.24) [ -
Mild activity 379 (31.27) 1498 (37.81) 1.16 (0.95-1.42) -
Moderate activity 352 (29.04) 1070 (27.01) 0.90 (0.73—-1.10) -
Vigorous activity 303 (25.00) 790 (19.94) 0.77 (0.62-0.95)* -
Living environment and retirement
Living area
Rural 960 (79.47) 2866 (72.65) [ |
Urban 248 (20.53) 1079 (27.35) 1.46 (1.25-1.70)%* 1.32 (1.07-1.63)*
Life satisfaction
Satisfied 387 (35.77) 1315 (37.06) [ |
Somewhat satisfied 558 (51.57) 1828 (51.52) 0.96 (0.83—1.12) 0.87 (0.72-1.06)
Not satisfied 137 (12.66) 405 (11.41) 0.87 (0.70-1.09) 0.67 (0.51-0.89)**
Health education
No 539 (55.17) 1604 (40.47) [ |
Yes 438 (44.83) 2359 (59.53) 1.81 (1.57-2.08)%** 1.97 (1.66-2.35)%*
Pension reliance
Children 735 (60.64) 2158 (54.56) [ -
Savings or pension 398 (32.84) 1537 (38.86) 1.32 (1.15=1.51)%* -
Others 79 (6.52) 260 (6.57) 1.12 (0.86—1.46) -
Notes: *p < 0.05, **p < 0.0, ***p < 0.001.
Table 3 Logistic Regression Analysis of Factors Associated with Blood Pressure Monitoring Adherence (n = 5175)
Variables Blood Pressure Monitoring COR (95% CI) AOR (95% CI)
Adherence
Poor (n, %) Good (n, %)
Demographic characteristics
Gender
Male 1908 (46.13) 486 (46.78) | |
Female 2228 (53.87) 553 (53.22) 0.97 (0.85-1.12) 0.75 (0.60-0.95)*
Age
60-64 1056 (25.53) 249 (23.97) | -
65-69 1186 (28.68) 296 (28.49) 1.06 (0.88-1.28) -
70-74 794 (19.20) 231 (22.23) 1.23 (1.01-1.51) -
275 1100 (26.60) 263 (25.31) 1.01 (0.84-1.23) -
Education level
llliterate 1306 (31.58) 345 (33.21) | -
Primary school unfinished 964 (23.31) 208 (20.02) 0.82 (0.67-0.99)* -
Elementary school 877 (21.20) 228 (21.94) 0.98 (0.82-1.19) -
Middle school 616 (14.89) I51 (14.53) 0.93 (0.75-1.15) -
High school and above 373 (9.02) 107 (10.30) 1.09 (0.85-1.39) -
(Continued)
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Table 3 (Continued).

Variables

Blood Pressure Monitoring

COR (95% CI)

AOR (95% CI)

Marital status
Married
Others
Self-rated health
Good
Fair
Poor
Healthy behaviors
Smoke
No
Yes
Drink
No
Yes
Sleep duration
< 6h
6-8h
> 8h
Health examination
No
Yes
Physical activity
No activity
Mild activity
Moderate activity
Vigorous activity
Living environment and retirement
Living area
Rural
Urban
Life satisfaction
Satisfied
Somewhat satisfied
Not satisfied
Health education
No
Yes
Pension reliance
Children

Savings or pension

Others

Adherence

Poor (n, %) Good (n, %)
3120 (75.44) 784 (75.46)
1016 (24.56) 255 (24.54)
591 (15.79) 123 (13.04)
1823 (48.70) 378 (40.08)
1329 (35.51) 442 (46.87)
2370 (57.33) 626 (60.25)
1764 (42.67) 413 (39.75)
2406 (70.35) 611 (67.81)
1014 (29.65) 290 (32.19)
1572 (38.84) 388 (38.11)
2005 (49.54) 521 (51.18)
470 (11.61) 109 (10.71)
1785 (43.41) 332 (32.11)
2327 (56.59) 702 (67.89)
641 (15.50) 141 (13.57)
1475 (35.67) 402 (38.69)
1132 (27.38) 290 (27.91)
887 (21.45) 206 (19.83)
3049 (74.04) 777 (75.07)
1069 (25.96) 258 (24.93)
1351 (36.51) 351 (37.74)
1924 (52.00) 462 (49.68)
425 (11.49) 117 (12.58)
1830 (46.91) 313 (30.13)
2071 (53.09) 726 (69.87)
2321 (56.21) 572 (55.11)
1531 (37.08) 404 (38.92)
277 (6.71) 62 (5.97)

|
1.00 (0.85-1.17)

[
1.00 (0.80-1.25)
1.60 (1.28-2.00y%+*

[
0.89 (0.77-1.02)

[
113 (0.96-1.32)

[
1.05 (0.91-1.22)
0.94 (0.74-1.19)

[
1.62 (1.40— 87)%+*

[
1.24 (1.00-1.53)*
116 (0.93—1.46)
1.06 (0.83—1.34)

[
0.95 (0.81-1.11)

[
0.92 (0.79-1.08)
1.06 (0.84—1.34)

|
2.05 (1.77-2.37)%%*

[
1.07 (0.93-1.24)
0.91 (0.68-1.21)

|
1.01 (0.77-1.32)
.67 (1.28-2.19)%

[
0.73 (0.57-0.92)**

[
129 (1.08—1.54)%
1.00 (0.74—1.33)

[
142 (1.19—1.69)%*

[
139 (1.06-1.82)*
130 (0.98-1.73)
1.19 (0.88-1.62)

[
0.80 (0.66-0.98)*

2.15 (1.80-2.57)%*

Notes: *p < 0.05, **p < 0.01, ***p < 0.001.

Univariate Logistic Analysis of Adherence
The results of univariate analysis in Table 2 showed that the associations of gender, age, self-rated health, smoking,

drinking, health examination, physical activity, living area, health education, and pension reliance with medication

adherence in elderly hypertensive patients were statistically significant (all p < 0.05). As shown in Table 3, significant
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Table 4 Logistic Regression Analysis of Factors Associated with Overall Adherence Evaluation (n = 5175)

Variables Fully Non- Partially Fully Partially Adherence Fully Adherence
Adherence Adherence Adherence
n (%) n (%) n (%) COR (95% CI) AOR (95% CI) COR (95% CI) AOR (95% CI)
Demographic characteristics
Gender
Male 561 (49.56) 1389 (45.04) 444 (46.30) | - | -
Female 571 (50.44) 1695 (54.96) 515 (53.70) 1.20 (1.05-1.37)** - 1.14 (0.96-1.35) -
Age
60-64 319 (28.18) 751 (24.35) 235 (24.50) | | | -
65-69 330 (29.15) 875 (28.37) 277 (28.88) 1.13 (0.94-1.35) 1.26 (0.98-1.62) 1.14 (0.90-1.44) -
70-74 197 (17.40) 615 (19.94) 213 (22.21) 1.33 (1.08-1.63)** 1.20 (0.91-1.58) 1.47 (1.14-1.90)** -
275 286 (25.27) 843 (27.33) 234 (24.40) 1.25 (1.04-1.51)* 1.37 (1.03-1.82)* .11 (0.87—-1.41) -
Education level
llliterate 375 (33.13) 954 (30.93) 322 (33.58) | - | -
Primary school unfinished 254 (22.44) 724 (23.48) 194 (20.23) 1.12 (0.93-1.35) - 0.89 (0.70-1.13) -
Elementary school 238 (21.02) 657 (21.30) 210 (21.90) 1.09 (0.90-1.31) - 1.03 (0.81-1.30) -
Middle school 155 (13.69) 479 (15.53) 133 (13.87) 1.21 (0.98-1.51) - 1.00 (0.76—1.32) -
High school and above 110 (9.72) 270 (8.75) 100 (10.43) 0.96 (0.75-1.24) - 1.06 (0.78-1.44) -
Marital status
Married 851 (75.18) 2326 (75.42) 727 (75.81) | - [ -
Others 281 (24.82) 758 (24.58) 232 (24.19) 0.99 (0.84-1.16) - 0.97 (0.79-1.18) -
Self-rated health
Good 212 (20.72) 391 (13.99) 111 (12.79) [ | | [
Fair 515 (50.34) 1344 (48.09) 342 (39.40) .41 (1.16-1.72)%* 1.66 (1.28-2.16)*** 1.27 (0.97-1.66) 1.47 (1.04-2.07)*
Poor 296 (28.93) 1060 (37.92) 415 (47.81) 1.94 (1.57-2.40)*** 2.40 (1.80-3.19)%** 2.68 (2.04-3.52)%** 3.53 (2.46-5.07)%**
Healthy behaviors
Smoke
No 606 (53.53) 1806 (58.60) 584 (60.90) | - | |
Yes 526 (46.47) 1276 (41.40) 375 (39.10) 0.81 (0.71-0.93)** - 0.74 (0.62-0.88)*** 0.61 (0.44-0.86)*
Drink
No 608 (68.86) 1842 (70.60) 567 (68.40) | - | -
Yes 275 (31.14) 767 (29.40) 262 (31.60) 0.92 (0.78-1.09) - 1.02 (0.83-1.25) -
Sleep duration
< 6h 425 (38.19) 1180 (39.16) 355 (37.81) | - | |
6-8h 554 (49.78) 1483 (49.22) 489 (52.08) 0.96 (0.83-1.12) - 1.06 (0.88-1.27) 1.40 (1.09-1.80)**
> 8h 134 (12.04) 350 (11.62) 95 (10.12) 0.94 (0.75-1.18) - 0.85 (0.63—1.14) 0.91 (0.61-1.35)
Health examination
No 533 (47.25) 1276 (41.64) 308 (32.29) | - | |
Yes 595 (52.75) 1788 (58.36) 646 (67.71) 1.26 (1.09—1.44)** - 1.88 (1.57-2.25)*** 1.46 (1.15-1.85)**

239 nry

aro(q


https://www.dovepress.com
https://www.dovepress.com

a0

/1:£70T 92UJ2Ypy PUE DU IudlIEyd

:sdyzy

LbSE

Physical activity
No activity
Mild activity
Moderate activity
Vigorous activity
Living environment and
retirement
Living area
Rural
Urban
Life satisfaction
Satisfied
Somewhat satisfied
Not satisfied
Health education
No
Yes
Pension reliance
Children
Savings or pension
Others

166 (14.66)
352 (31.10)
330 (29.15)
284 (25.09)

898 (79.61)
230 (20.39)

356 (35.35)
523 (51.94)
128 (12.71)

508 (56.63)
389 (43.37)

685 (60.51)
371 (32.77)
76 (6.71)

487 (15.80)
1150 (37.30)
824 (26.73)
622 (20.18)

2213 (72.08)
857 (27.92)

1026 (37.07)
1436 (51.88)
306 (11.05)

1353 (43.87)
1731 (56.13)

1686 (54.79)
1187 (38.58)
204 (6.63)

129 (13.45)
375 (39.10)
268 (27.95)
187 (19.50)

715 (74.87)
240 (25.13)

320 (37.43)
427 (49.94)
108 (12.63)

282 (29.41)
677 (70.59)

522 (54.49)
377 (39.35)
59 (6.16)

|
111 (0.90-1.38)
0.85 (0.68-1.06)
0.75 (0.60-0.94)*

[
1.51 (1.28—1.78)%*

[
0.95 (0.81-1.11)
0.83 (0.65-1.05)

[
1.67 (1.44—1 94y*ek

[
130 (1.12—1.51ysek
109 (0.83—1.44)

[
136 (1.05-1.76)*

[
0.84 (0.68-1.03)
0.62 (0.46-0.84)*

[
1.82 (1.51-2.20y%%*

[
1.37 (1.04-1.80)*
1.05 (0.79-1.38)
0.85 (0.63-1.14)

[
131 (1.07-1.61)

[
091 (0.75-1.11)
0.94 (0.70-1.26)

[
3.14 (2.59-3.80)***

[
133 (1.11-1.60)*
102 (0.71-1.46)

[
3.56 (2.80—4.53)***

[
134 (1.02-1.76)*
103 (0.64-1.66)

Notes: *p < 0.05, *p < 0.01, *=p < 0.001.
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differences were observed between good blood pressure monitoring adherence group and poor blood pressure monitoring
adherence group in educational level, self-rated health, health examination, physical activity, and health education (all p <
0.05). In the overall adherence evaluation in Table 4, partially adherence significantly differed in patients with different
gender, age, self-rated health, smoking, health examination, physical activity, living area, health education, and pension
reliance (all p < 0.05). The association of age, self-rated health, smoking, health examination, physical activity, living area,

health education, and pension reliance with fully adherence in patients was statistically significant (all p < 0.05).

Multivariable Logistic Analysis of Adherence

Medication Adherence

The results of the multivariable analysis in Table 2 revealed that patients with fair self-rated health (AOR = 1.54, 95% CI
=1.21-1.96) and poor self-rated health (AOR = 2.41, 95% CI = 1.85-3.14) had better medication adherence compared to
those with good self-rated health. Patients who smoked (AOR = 0.82, 95% CI = 0.68-0.98) were less adherent to
medication compared with those who did not smoke. Patients who lived in urban areas (AOR = 1.32, 95% CI = 1.07—
1.63) had better medication adherence than those who lived in rural areas. Patients who were dissatisfied with their lives
(AOR = 0.67, 95% CI = 0.51-0.89) had poorer medication adherence. In addition, patients who had received health
education (AOR = 1.97, 95% CI = 1.66-2.35) were more likely to be compliant with medication.

Blood Pressure Monitoring Adherence

The multivariable logistic regression model in Table 3 indicated adherence to blood pressure monitoring was poorer in
females (AOR = 0.75, 95% CI = 0.60—0.95) compared to males. Patients with poor self-rated health (AOR = 1.67, 95%
CI = 1.28-2.19) were more likely to have better blood pressure monitoring adherence than those with good self-rated
health. Patients who smoked (AOR = 0.73, 95% CI = 0.57-0.92) had poorer blood pressure monitoring adherence
compared with patients who did not smoke. Patients with 6—8 hours of sleep (AOR = 1.29, 95% CI = 1.08-1.54) had
better blood pressure monitoring adherence compared to patients who sleep less than 6 hours. Patients who exercised
lightly (AOR = 1.39, 95% CI = 1.06-1.82) had better adherence to blood pressure monitoring compared to patients who
did not do exercise. Patients who had health examinations (AOR = 1.42, 95% CI = 1.19-1.69) and received health
education (AOR = 2.15, 95% CI = 1.80-2.57) were more likely to be adherent to blood pressure monitoring. Patients
who lived in urban areas (AOR = 0.80, 95% CI = 0.66-0.98) were less likely to be adherent to blood pressure

monitoring.

Overall Adherence Evaluation

As the results shown in Table 4, with fully non-adherence as the reference, the results revealed that the associations of
age, self-rated health, living area, life satisfaction, and health education with partially adherence were statistically
significant (all p < 0.05). Patients who were >75 years old (AOR = 1.37, 95% CI = 1.03—-1.82), had fair self-rated
health (AOR = 1.66, 95% CI = 1.28-2.16), had poor self-rated health (AOR = 2.40, 95% CI = 1.80-3.19), lived in an
urban area (AOR = 1.36, 95% CI = 1.05-1.76), and had received health education (AOR = 1.82, 95% CI = 1.51-2.20)
were more likely to be partially adherence. Those who were dissatisfied with their lives (AOR = 0.62, 95% CI = 0.46—
0.84) were less likely to be partially adherence.

The associations of self-rated health, smoking, sleep duration, health examination, health education, and pension
reliance with fully adherence were statistically significant (all p < 0.05). Patients who had fair self-rated health (AOR =
1.47, 95% CI = 1.04-2.07), had poor self-rated health (AOR = 3.53, 95% CI = 2.46-5.07), slept for 68 hours (AOR =
1.40, 95% CI = 1.09-1.80), attended health examinations (AOR = 1.46, 95% CI = 1.15-1.85), received health education
(AOR =3.56, 95% CI = 2.80—4.53), and relied on savings or pension to live out the life in retirement (AOR = 1.34, 95%
CI = 1.02-1.76) were more likely to be fully adherence. Those who smoked (AOR = 0.61, 95% CI = 0.44-0.86) were
less likely to be fully adherence.
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Discussion
Many researchers at home and abroad investigated the prevalence of medication adherence in different populations, and
the results are quite different. The prevalence of medication adherence in our sample of Chinese elderly hypertensive
patients was 76.58%, which is comparable to 74.50% from China’s sixth health service survey.”> A study from India
found that the medication adherence rate was 61.2% for males and 61.6% for females,'” and data from the China Health
and Nutrition Survey (CHNS) revealed a prevalence of medication adherence of 46.5%, which are lower than our study.*®
But there was still a gap when compared to the Korean medication adherence rate of 81.7%.?” The discrepancy may
depend upon the method of measurement and definition of adherence. Additionally, we did not precisely ask the patients
about their daily medication intake, so this study may overstate the prevalence of medication adherence.

The benefits of blood pressure monitoring have been mentioned in the literature all over the world, including better
medication adherence and prognosis.?’ This study indicated that only 20.08% of elderly hypertensive patients had good
blood pressure monitoring adherence. A similar result was reached in Pakistan, showing that less than 25% of
hypertensive individuals monitored their blood pressure regularly.”> A survey in Shanghai found that 41.0% of
individuals used HBPM more than once a month,*® but it was carried out in a relatively developed area and could not
indicate the overall status of HBPM use in China. We suggest healthcare providers give specific advice and training to
patients about how to choose appropriate blood pressure monitoring methods and encourage patients to regularly report
their blood pressure readings to their physicians.

In the overall adherence evaluation, 18.53% of patients were fully adherence, 59.59% of patients were partially
adherence, and 21.87% of patients were fully non-adherence. Most patients in this study only had one adherence
behavior, indicating that elderly hypertensive patients in China did not aware the importance of cooperation between
medication taking and blood pressure monitoring. A study included 140 outpatients with hypertension and found the
prevalence of partial adherence (ie, only taking medication, not measuring blood pressure) was 19.14%.?” Inadequate
patient adherence has become a major obstacle to the advancement of hypertension control strategies. This implies that it
is critical for our clinicians and primary care providers to increase health education and improve their health literacy and
compliance for patients with hypertension.

Unlike other studies,>®*°

economically and educationally disadvantaged, especially among the old generation.*” On the one hand, females may

we discovered that females had poorer blood pressure adherence than males. Females are

have limited access to blood pressure monitoring devices; on the other hand, due to the lack of relevant knowledge,
females may disregard or confuse the signs of high blood pressure, such as mistaking dizziness and back discomfort for
exhaustion. In contrast, males’ health status receives more attention because they are the primary economic contributor
and labor force of the family. Studies regarding the effect of age on patient adherence were undefined. A study revealed
a negative connection between age and adherence to therapy.*' It may be due to neglect, forgetfulness, and even a waning
desire to live.”> Forgetting to take medicines is a common cause of nonadherence, which accounts for 30% of all
nonadherence.*? Previous studies found that older age was associated with higher rates of hypertension treatment and
control.>***** Our study also found patients over the age of 75 had better overall adherence evaluation than patients aged
60—64, which may be related to more severe disease, more fear of the comorbidities, and greater worry for their health in
older patients.** Patients with fair or poor self-rated health had significantly better adherence. With the extended duration
of the disease and the aggravation of the disease, patients may become more eager to improve their health and increase
their faith in medical advice.*

In terms of health behaviors, nonsmokers were better at both adherence behaviors than smokers, which is consistent
with previous studies.*® Our study also demonstrated that patients who slept 6-8 hours and had health examinations had
better blood pressure monitoring adherence. No smoking history, longer sleep, health examinations and exercise are
health-promoting behaviors, which supports the conclusion that health-promoting behaviors have a positive impact on
adherence.’” Patients who maintain healthy lifestyles have higher expectations for their health and stronger feelings of
health responsibility and self-regulation, which makes them more attentive to changes in blood pressure.*® Graffigna et al
investigated patient adherence from the perspective of patient activation.*’ Patient activation was regarded as the most
reliable indicator of a patient’s capacity to manage health. More highly activated people are more likely to practice
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healthy behaviors like exercising regularly and avoid health-damaging behaviors like smoking. Similar to our conclusion,
patients’ activation significantly affects their adherence.

Among the living environment and retirement factors, we found that patients living in urban areas had better
medication adherence and better overall adherence. The explanation may be the higher level of economic development
and more convenient access to medications in urban areas. Interestingly, patients living in rural areas had better
adherence to blood pressure monitoring, which may be due to differences in basic public health services between
urban and rural areas. A study by Zuo et al found that rural patients were less likely to have blood pressure monitors at
home, making it more difficult to conduct HBPM.?® The treatment of hypertension is mainly through primary health care
services.”® Compared to urban areas, rural areas have a more centralized lifestyle, and village doctors and patients have
a long-term stable relationship. As a result, it promotes unified management and makes it easier for village doctors to
perform centralized blood pressure monitoring.”' The study also found that people with higher life satisfaction had better
medication adherence because they had a more positive attitude towards health and possessed the confidence to pursue
health. In our study, health education was the most important correlate factor of hypertension adherence, and the results
showed that the prevalence of medication taking and blood pressure monitoring in patients who received health education
was 1.97 times and 2.15 times higher compared to those who did not receive health education, respectively. It is similar

to other studies,’>>>

suggesting that we can significantly improve the adherence of hypertensive patients through health
education. There is always a false belief among hypertensive patients that treatments can be discontinued once blood
pressure control has been achieved,”® so in the process of health education, we need to help patients correct such
misconceptions. Moreover, patients who relied on savings or pensions tended to be in a better financial situation and were
more likely to be fully adherence than those who relied on their children for retirement. Numerous studies have
confirmed that financial status and medical expenses are correlated to adherence behavior.*'>® Patients in a better
financial situation can afford long-term treatment; whereas the elderly who rely on children for retirement may give up
treatment out of guilt so as not to place a heavier financial burden on their children.

The limitations of the study also should be considered. First, many important factors related to adherence had been
considered in this study, but not all known adherence factors were included (eg, treatment plan, doctor-patient relation-
ship, methods of payment, etc.). Second, cross-sectional studies are difficult to determine the cause-effect relationship
between exposure and outcome, and the factors influencing adherence behavior in elderly patients with hypertension
need to be demonstrated through rigorously designed longitudinal studies. Third, this study surveyed elderly people aged
>60 years through self-report, recall bias was thus unavoidable. What’s more, this study is based on the CHARLS data,
and there is inevitably the problem of imprecise question formulation in the questionnaire. For example, in the indicator
of blood pressure monitoring adherence, it is uncertain whether the act of blood pressure monitoring was done actively
by the patient or passively as a result of receiving the service. It is also unclear how often the monitoring is done.
Respondents may monitor their blood pressure once a month, or they may concentrate on monitoring their blood pressure
several times during the period of severe illness. Furthermore, we did not examine how adherence and blood pressure
control differ between hypertensive patients receiving traditional treatments and those receiving western treatments. In
further studies, self-administered and more accurate questionnaires should be used to assess the adherence behavior of
elderly hypertensive patients.

Conclusions

In this study, medication adherence was better than blood pressure monitoring adherence among Chinese hypertensive
elderly. However, the co-occurrence rate of the two behaviors was low. In addition, self-rated health, smoking, living
area, life satisfaction, and health education were associated with medication adherence. Gender, self-rated health,
smoking, sleep duration, health examination, physical activity, living area, and health education were associated with
blood pressure monitoring adherence. Combined with the factors associated with overall adherence evaluation, it was
easy to find that self-rated health, health behaviors, living area, and health education were the most important factors
associated with adherence in elderly hypertensive patients in this study. Therefore, government departments should give
full play to the fundamental role of primary health service institutions in chronic disease management, increase the
publicity of hypertension management services and strengthen the intervention of patients’ health behaviors. In
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particular, patients with poor health status and older age should be evaluated for reasons of nonadherence and difficulties
encountered, and targeted health education should be provided to establish awareness of hypertension self-management
and improve adherence behaviors.
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