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Objective: The aims of this study were to evaluate the treatment adherence and the main factors associated with adherence for 
Chinese hypertensive patients between urban and rural areas.
Participants and Methods: A total of 529 hypertensive patients with 328 from urban areas and 201 from rural areas hospitalized in 
a tertiary hospital in Xi’an, China during the period from May 1 to December 31, 2021 were invited to participate in the cross-sectional 
study. The adherence to treatment was assessed by “modified Chinese Hill-Bone compliance to high blood pressure therapy scale”. Binary 
logistic regression analysis was used to analyze independent risk factor for treatment adherence of hypertensive patients. General linear 
model was used to analyze the association of the independent risk factors to treatment adherence in each subgroup of the scale.
Results: The treatment adherence of Chinese hypertensive patients in rural areas was 23.88% and it was significantly lower than that 
in urban areas (36.59%). Age and gender were the factors that independently associated with treatment adherence of hypertensive 
patients regardless of urban or rural status. The duration of antihypertensive drugs used was identified to be the factor that 
independently associated with treatment adherence only in urban patients. The subgroups including reduced sodium intake and 
medication taking had significant effects on treatment adherence in certain factors.
Conclusion: The treatment adherence of Chinese hypertensive patients was low, especially in rural areas. More emphasis should be 
placed on patients in rural areas. Furthermore, more attention and effective strategies should be designed to address factors affecting 
treatment adherence in both urban and rural areas. Health programs should focus on education including the importance of taking 
continuous antihypertensive drugs and low sodium diet.
Keywords: hypertension, treatment adherence, urban-rural difference, China

Introduction
Hypertension (HTN) remains one of the greatest global health care challenges and is estimated to affect one-third of the 
world’s population by 2025.1 Uncontrolled blood pressure (BP) is a main risk factor for other diseases, such as cardiovascular 
disease,2 stroke3 and chronic kidney failure.4 The prevalence of HTN continues to grow rapidly especially in developing 
countries,5 yet it remains inadequately controlled. It was reported that an only 44% of adult US hypertensives are achieving 
minimal levels of BP(<140/90 mmHg),6 and the control rate among Chinese patients with HTN was only 15.3%.7

Lack of adherence to treatment regimens is considered a major reason for uncontrolled BP.8 Adherence has been 
defined as the extent to which a person’s behavior-taking medication, following a diet, and/or executing lifestyle changes 
corresponds with agreed recommendations from a health care provider.9

Factors that affect adherence behavior are diverse.10–12 Demographics and socioeconomic factors are one of the main 
influencing factors.13 Rural and urban communities have different characteristics of demographics, economic factors and 
social environments, and may vary in different treatment adherence of hypertensive patients. Rural residents tend to have 
less education, lower household income, lower insurance coverage, and more barriers to accessing healthcare than urban 
residents. A study by Tam et al reported that hypertension management was significantly lower in patients from rural 
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areas than in those from urban areas.14 It was revealed in some studies that patients lived in rural areas were less adherent 
than those living in an urban setting.15,16 However, some other reports found that the adherence rates of hypertensive 
patients did not differ significantly between rural and urban dwellers.17,18

There were some studies about adherence in Chinese hypertensive populations, in which studies mainly focused on 
hypertensive patients in urban areas and rural hypertensive patients were often ignored. There were more than 
240 million hypertensive patients in China, and the estimated prevalence of hypertension in urban areas and rural 
areas were 23.4% and 23.1%, respectively.7 There was a large number of hypertensive patients in rural areas, just like 
that in urban areas. The study data about treatment adherence found in urban areas cannot be extended to rural areas 
because of the difference of demographic and socioeconomic characteristics between urban and rural populations. 
Furthermore, there has been limited research to assess differences in hypertensive treatment adherence between rural 
and urban communities in China.

As a result, we conducted the study in order to compare the adherence and the associated factors for hypertensive 
patients between urban and rural areas in China in order to better understand adherence disparities.

Participants and Methods
This study was a cross-sectional survey carried out in Xi’an People’s Hospital (Xi’an Fourth Hospital) in Xi’an, China. 
Patients hospitalized during the period from May 1 to December 31, 2021 were invited to take part in the study if they 
met the following inclusion criteria. The inclusion criteria were as follows: (1) ≥18 years-old, (2) diagnosis of primary 
hypertension, (3) undergoing antihypertensive drug therapy, and (4) agreeing to participate in the study. The exclusion 
criteria included: (1) severe complications of hypertension (eg, severe heart failure and stroke), (2) could not commu-
nicate due to physical or mental problems, and (3) pregnant women. Finally, 529 hypertensive patients were randomly 
selected and were recruited in this study with 328 urban dwellers and 201 rural dwellers.

The study was approved by the ethics committee of Xi’an People’s Hospital (Xi’an Fourth Hospital). Written 
informed consent from all participants was obtained and all procedures were performed in accordance with the 
Declaration of Helsinki and policies in China. For illiterate patients, researchers read the informed consent form to 
them, and all illiterate patients agreed with the contents of the informed consent form by pressing their fingerprints.

Patients’ data referring to sociodemographic factors including age, gender, education level, occupational status, health 
insurance and part of clinical data such as BP categories were collected by reviewing the electronic medical records. Living 
conditions and some clinical data including duration of HTN and duration of antihypertensive drugs used which could not be 
obtained from the electronic medical records were collected through interview by trained clinical pharmacists.

HTN treatment adherence was measured using the Chinese version of the Hill-Bone compliance to high blood pressure 
therapy scale (HBTS). The scale was developed by Kim et al19 and was translated to Chinese version. The Chinese version of 
the Hill-Bone scale had been proved to be a valid and reliable instrument for measuring treatment adherence in Chinese 
hypertensive patients.20 The 14 item scale contains three subgroups: subgroup 1: reduced sodium intake (3 items), subgroup 2: 
appointment keeping (2 items) and subgroup 3: medication taking (9 items). Each item is a four-point Likert type scale and the 
score ranged from 1 (all the time) to 4 (none of the time). The overall adherence scores range from 14 to 56, with higher scores 
indicating better adherence. The score ≥48 is considered as adherence and the score <48 is considered as non-adherence.21 

Before trained pharmacists distributed questionnaires to participants, they explained the goal of this study and gave the 
standardized instructions. The participants were asked to complete the questionnaires independently. For illiterate patients, the 
questions were read by trained pharmacists to facilitate survey completion.

Data Analysis
Sociodemographic data and clinical characteristics among the hypertensive patients were analyzed using descriptive 
statistics. The univariate analysis of factors for treatment adherence was conducted by using Chi-square test. Binary 
logistic regression analysis was used to analyze independent risk factor for treatment adherence of hypertensive patients. 
General linear model was used to analyze the association of demographic and clinical factors to treatment adherence in 
each subgroup of the scale. P<0.05 was considered to be statistically significant. All statistical analyses were performed 
using SPSS version 19 (IBM Corp., Armonk, NY, USA).
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Results
The distribution frequencies of sociodemographic and clinical characteristics in urban and rural populations are shown in 
Table 1. Of the 529 participants, 328 (62.00%) patients were from urban areas and 201 (38.00%) patients were from rural 
areas (Table 1).

There were significant differences in the treatment adherence between urban and rural populations, with the 
adherence of 36.59% in urban population and 23.88% in rural population (Table 2). The univariate analysis of factors 
for treatment adherence based on rural and urban populations is provided in Table 2. Five factors including age, gender, 
occupation status, duration of HTN and duration of antihypertensive drugs used were significantly associated with 
adherence in urban population. Five factors including age, gender, living condition, duration of HTN and duration of 
antihypertensive drugs used were significantly associated with adherence in rural population.

Table 3 summarized the result of binary logistic regression analysis. Three factors were identified to be independently 
associated with antihypertensive treatment adherence in urban population; age (P=0.001), gender (P=0.042) and duration of 
antihypertensive drugs used (P=0.035). Two factors were identified to be independently associated with antihypertensive 
treatment adherence in rural population; age (P=0.016) and gender (P=0.003). Females were more adherent to their treatment 
than males in both urban population (P=0.042, odds ratio [OR] =0.602, 95% confidence interval [CI]: 0.369–0.982) and rural 
population (P=0.003, odds ratio [OR]=0.321, 95% confidence interval [CI]:0.150–0.687). Comparing to patients younger than 
50, patients aged 70 and older were more adherent in both urban (P=0.014, OR=0.074, 95% CI 0.009–0.584) and rural 
(P=0.009, OR=0.172, 95% CI 0.046–0.648) populations. Refer to duration of the time antihypertensive drugs used, the 

Table 1 Demographic and Clinical Characteristics of Hypertension Patients Based on Rural and Urban Populations (n=529)

Factors Urban n (%) Rural n (%) Total Population n (%)

Total participants 328(62.00) 201(38.00) 529(100)

Age(years) <50 25(7.62) 32(15.92) 57(10.78)

50–70 155(47.26) 115(57.21) 270(51.04)

≥70 148(45.12) 54(26.87) 202(38.19)

Gender Female 162(49.39) 114(56.72) 276(52.17)

Male 166(50.61) 87(43.28) 253(47.83)

Education level Illiteracy 9(2.74) 20(9.95) 29(5.48)

Primary 40(12.20) 58(28.86) 98(18.53)

High school 188(57.32) 98(48.76) 286(54.06)

College/University 91(27.74) 25(12.44) 116(21.93)

Living condition Live alone 37(11.28) 18(8.96) 55(10.40)

Living with family 291(88.72) 183(91.04) 474 (89.60)

Occupation status Unemployed 18(5.49) 156(77.61) 174(32.89)

Employed 56(17.07) 17(8.46) 73(13.80)

Retired 254(77.44) 28(13.93) 282(53.31)

Health insurance Medical insurance for urban employees 271(82.62) 7(3.48) 278(52.55)

Medical insurance for urban and rural residents 24(7.32) 99(49.25) 123(23.25)

No medical insurance 33(10.06) 95(47.26) 128(24.20)

(Continued)
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Table 1 (Continued). 

Factors Urban n (%) Rural n (%) Total Population n (%)

BP categories Grade I Hypertension 25(7.62) 8(3.98) 33(6.24)

Grade II Hypertension 111(33.84) 102(50.75) 213(40.26)

Grade III Hypertension 192(58.54) 91(45.27) 283(53.50)

Duration of HTN (years) <5 83(25.30) 79(39.30) 162(30.62)

5–10 51(15.55) 43(21.39) 94(17.77)

10–15 80(24.39) 45(22.39) 125(23.63)

15–20 26(7.93) 10(4.98) 36(6.81)

≥20 88(26.83) 24(11.94) 112(21.17)

Duration of antihypertensive drugs used (years) <5 99(30.18) 98(48.76) 197(37.24)

5–10 66(20.12) 47(23.38) 113(21.36)

10–15 93(46.27) 32(15.92) 125(23.63)

15–20 15(4.57) 10(4.96) 25(4.73)

≥20 55(16.77) 14(6.97) 69(13.04)

Notes: Grade I Hypertension was defined as systolic blood Pressure (SBP) 140–159mmHg and/or diastolic blood pressure (DBP) 90–99mmHg; Grade II hypertension was 
defined as SBP 160–179 mmHg and/or DBP 100–109mmHg; Grade III hypertension was defined as SBP ≥180mmHg and/or DBP ≥110mmHg. 
Abbreviations: BP, blood pressure; HTN, hypertension.

Table 2 Univariate Analysis of the Association Between Adherence and Socio-Demographic and Clinical Characteristics Based on 
Rural and Urban Populations (n=529)

Variables Urban (n=328) P-value Rural (n=201) P-value

Adherence 
n, (%)

Non- 
Adherence 

n, (%)

Adherence 
n, (%)

Non- 
Adherence 

n, (%)

Total adherence 120(36.59) 208(63.41) - 48(23.88) 153(76.12) 0.002

Age(years) <50 1(4.00) 24(96.00) <0.001 3(9.38) 29(90.62) 0.006

50–70 42(27.10) 113(72.90) 24(20.87) 91(79.13)

≥70 77(52.03) 71(47.97) 21(38.89) 33(61.11)

Gender Female 70(43.21) 92(56.79) 0.014 37(32.46) 77(67.54) 0.001

Male 50(30.12) 116(69.88) 11(12.64) 76(87.36)

Education level Illiteracy 5(55.56) 4(44.44) 0.136 8(40.00) 12(60.00) 0.279

Primary 20(50.00) 20(50.00) 15(25.86) 43(74.14)

High school 66(35.11) 122(64.89) 20(20.41) 78(79.59)

College/University 29(31.87) 62(68.13) 5(20.00) 20(80.00)

Living condition Live alone 14(37.84) 23(62.16) 0.867 9(50.00) 9(50.00) 0.006

Living with family 106(36.43) 185(63.57) 39(21.31) 144(78.69)

(Continued)
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adherence of patients who had used antihypertensive drugs over 20 years was higher than that of patients who used 
antihypertensive drugs with other years (P=0.004, OR=0.317, 95% CI: 0.146–0.689) in urban patients.

The results of the general linear model analysis in both urban and rural populations were shown in Table 4. Among 
the factors independently associated with adherence, different factors had different effects on certain subgroups of 
adherence. For example, we found that the higher adherence of patients older than 70 was mainly in subgroup 1 (reduced 
sodium intake) and subgroup 3 (medication taking) in both urban (subgroup 1: P=0.009, subgroup 3: P=0.002) and rural 
(subgroup 1: P=0.037, subgroup 3: P<0.001) populations. It means the patients aged older than 70 in both urban and rural 
areas were more adherent in the aspect of medication taking and control sodium intake. Our study also found that the 
higher adherence of females was mainly in subgroup 1 (reduced sodium intake) in both urban (P=0.003) and rural 

Table 2 (Continued). 

Variables Urban (n=328) P-value Rural (n=201) P-value

Adherence 
n, (%)

Non- 
Adherence 

n, (%)

Adherence 
n, (%)

Non- 
Adherence 

n, (%)

Occupation status Unemployed 4(22.22) 14(77.78) 0.002 38(24.36) 118(75.64) 0.116

Employed 10(17.86) 46(82.14) 1(5.88) 16(94.12)

Retired 106(41.73) 148(58.27) 9(32.14) 19(67.86)

Health insurance Medical insurance for 

urban employees

100(36.90) 171(63.10) 0.707 2(28.57) 5(71.43) 0.247

Medical insurance for 
urban and rural residents

7(29.17) 17(70.83) 28(28.28) 71(71.72)

No medical insurance 13(39.39) 20(60.61) 18(18.95) 77(81.05)

BP categories Grade I Hypertension 5(20.00) 20(80.00) 0.059 0(0) 8(100.00) 0.247

Grade II Hypertension 36(32.43) 75(67.57) 23(22.55) 79(77.45)

Grade III Hypertension 79(41.15) 113(58.85) 25(27.47) 66(72.53)

Duration of HTN (years) <5 17(20.48) 66(79.52) 0.001 13(16.46) 66(83.54) 0.015

5–10 16(31.37) 35(68.63) 6(13.95) 37(86.05)

10–15 31(38.75) 49(61.25) 17(37.78) 28(62.22)

15–20 10(38.46) 16(61.54) 3(30.00) 7(70.00)

≥20 46(52.27) 42(47.73) 9(37.50) 15(62.50)

Duration of 
antihypertensive drugs 

used (years)

<5 22(22.22) 77(77.78) <0.001 16(16.33) 82(83.67) 0.042

5–10 19(28.79) 47(71.21) 12(25.53) 35(74.47)

10–15 40(43.01) 53(56.99) 10(31.25) 22(68.75)

15–20 6(40.00) 9(60.00) 3(30.00) 7(70.00)

≥20 33(60.00) 22(40.00) 7(50.00) 7(50.00)

Note: Bold values represent statistically significant differences in certain factors. 
Abbreviations: BP, blood pressure; HTN, hypertension.
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(P=0.008) areas. Duration of antihypertensive drugs used was independently associated with antihypertensive treatment 
adherence in urban population and the treatment adherence was better for those who have taken the antihypertensive 
drugs for more than 20 years. The influence of drug used time on adherence was mainly reflected in subgroup 3 
(medication taking) (P=0.011).

Table 4 General Linear Model Analysis in Certain Subgroup of Risk Factors in Urban and Rural Populations

Factors Urban Rural

Subgroup1 

Mean(SD)

Subgroup2 

Mean(SD)

Subgroup3 

Mean(SD)

Subgroup1 

Mean(SD)

Subgroup2 

Mean(SD)

Subgroup3 

Mean(SD)

Age(years) 0.009 0.184 0.002 0.037 0.063 <0.001

<50 7.80 (1.19) 4.96 (0.54) 24.44 (5.57) 8.78 (1.72) 4.66 (1.53) 24.66 (6.38)

50–70 9.23 (1.39) 5.12 (0.73) 29.22 (4.64) 9.08 (1.72) 4.96 (0.99) 28.21 (4.55)

≥70 10.03 (1.29) 5.64 (1.01) 31.47 (3.62) 10.09 (1.20) 5.39 (1.22) 30.17 (5.01)

Gender 0.003 0.893 0.513 0.008 0.293 0.422

Male 9.67 (1.38) 5.65 (0.97) 30.62 (4.08) 8.74 (1.61) 4.90 (1.07) 27.43 (4.99)

Female 10.33 (1.14) 5.63 (1.04) 32.16 (3.06) 9.74 (1.57) 5.12 (1.12) 28.74 (5.44)

Duration of 

antihypertensive 

drugs used (years)

0.072 0.273 0.011

<5 8.87 (1.58) 5.10 (0.83) 27.38 (6.00)

5–10 9.41 (1.19) 5.36 (0.80) 29.67 (3.63)

10–15 9.84 (1.19) 5.48 (0.85) 31.14 (3.24)

15–20 10.20 (1.32) 5.13 (0.99) 30.40 (4.08)

≥20 9.87 (1.64) 5.55 (1.07) 32.25 (3.09)

Notes: Bold values represent statistically significant differences in certain subgroups. Subgroup 1: reduced sodium intake; subgroup 2: appointment keeping; subgroup 3: 
medication taking.

Table 3 Binary Logistic Regression Analysis of Factors Associated with Treatment Adherence in Urban and Rural Populations

Factors Urban Rural

OR (95% Cl) P-value OR (95% Cl) P-value

Age(years) <50 1.000 0.001 1.000 0.016

50–70 0.163(0.021–1.267) 0.083 0.360(0.099–1.307) 0.121

≥70 0.074(0.009–0.584) 0.014 0.172(0.046–0.648) 0.009

Gender Male 1.000 0.042 1.000 0.003

Female 0.602(0.369–0.982) 0.321(0.150–0.687)

Duration of antihypertensive drugs used (years) <5 1.000 0.035

5–10 0.868(0.411–1.833) 0.710

10–15 0.524(0.269–1.020) 0.057

15–20 0.552(0.170–1.788) 0.322

≥20 0.317(0.146–0.689) 0.004
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Discussion
The regional, economic and cultural differences between rural and urban areas may lead to differences in the treatment 
adherence of patients with hypertension between rural and urban populations. Understanding rural-urban differences in 
treatment adherence and its influence factors is an important step in determining strategies targeted to improve adherence 
for hypertensive people in different place of residents. The finding of this study showed that the rural hypertensive 
patients reported poorer treatment adherence than the urban ones. The result was in agreement with some earlier 
studies.16,22,23 This was explained by the high gap in socio-economic, cultural and education aspects between urban 
and rural areas in China. Economic status was one of the factors affecting adherence of hypertensive patients and lack of 
financial resources was a major barrier to adherence24. It was reported that patients with a low socio-economic level were 
seven times more likely to be poor-adherence than those with a high socio-economic level.25

Difference in educational levels might also be the possible reasons for different adherence,16 which can be explained by 
the fact that urban dwellers are more likely to be more educated than the rural population and have more knowledge of 
hypertension. Increased adherence proportion was observed as knowledge about hypertension improves.26 Patients with good 
knowledge about the disease and its complications were seven times more likely to have good adherence to medication.27

It is reported that lacking advice regarding hypertension management was also an obstacle to treatment adherence for 
rural population.14 Medication used knowledge and lifestyle recommendations offered by healthcare providers was 
insufficient for rural residents due to the differences in availability of healthcare services across geographical areas. Thus, 
improving the distribution of healthcare providers in rural areas and effectively delivering the hypertension-related health 
information for rural dwellers is a useful way to improve treatment adherence. A face-to-face medication education and 
regular medication follow-up by healthcare providers for hypertensive patients are effective methods for information 
delivery.28 Furthermore, mobile health messaging invention are also seen as the useful ways to educate, support, and 
remind patients in order to improve their adherence.29

Our study showed more adherence among elderly both in rural and urban patients, where people of 70 years old or 
older were more adherent to treatment than patients of less than 50 years old. This finding was consistent with some 
previous studies30,31 but opposite to a study conducted on a Poland population, which showed that older age was 
determinant of the lower adherence.32 There was also a significant association between age and adherence to both a low- 
salt diet and medication adherence regardless of urban or rural populations (Table 4). This relationship indicated that 
people older than 70 had a more rigorous adherence to a low-salt diet and had better adherence to their medication 
regimens than the younger groups. The possible reason is that as age increases, the patients become more sensitive about 
their disease and start to take healthy diets and take medications regularly in order to control blood pressure.

In terms of gender, females with hypertension adhered more to treatment regardless of rural or urban status with 
a statistically significant difference, which was consistent with some previous studies.15,28,33 Refer to the subgroups, 
females in both urban (P=0.003) and rural (P=0.008) areas were more adherent than males mainly in the subgroup of 
reducing sodium intake. This finding was in line with the previous study that reported participants who were adhered to 
a low-salt diet were more likely to be older and women as compared to the non-adherent participants.34 Prolonged 
modest reduction in salt intake induces a relevant fall in blood pressure in hypertensive individuals irrespective of sex.35 

The WHO advises every adult should consume less than 5 grams (2000 mg) of sodium each day.36 However, the salt 
intake is considerably above the recommended level in China and most dietary sodium intake is from salt added in home 
cooking.37 Our finding showed that females with hypertension consumed less salt than males. This may be related to the 
fact that females have more knowledge of controlling hypertension and pay more attention to healthy diet.

We also found that the longer the duration they were using antihypertensive drugs, the more adherent were the 
patients in urban populations, but no relationship was found in rural populations. Some studies came to the same 
conclusion.21,38 In the study, differences in treatment adherence with hypertension caused by the duration of antihyper-
tensive drugs used were mainly reflected in medication taking (subgroup 3). It was indicated that as the time of taking 
hypertensive medication increased, the medication adherence of patients increased. A possible reason for this is that with 
the extension of treatment time, the hypertensive patients become knowledgeable about hypertension and its risks. It 
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leads patients gradually accept the fact that they are supposed to take their medication every day, so they have better 
medication-taking behaviors.

The limitations of the study were that samples from the urban or rural areas were conveniently selected from 
a hospital in one region rather than randomly sampled from multiregional urban or rural areas. Moreover, the measure-
ment of treatment adherence was based on self-reported questionnaires, which may introduce recall bias. In addition, the 
sample size was small. Therefore, larger scale investigations of random sampling and in wider areas should be carried out 
in the future. Finally, factors that affect adherence behavior are diverse and this study only included part of the possible 
influencing factors. Some other factors such as the comorbidities, number of medications used and frequency of 
medication were not included in this study.

Conclusions
In our study, the prevalence of non-adherence to treatment adherence of hypertensive patients in rural areas was 
significantly higher than that in urban areas. Age and gender were found to be the main factors affecting treatment 
adherence in both urban and rural hypertensive patients. The duration of hypertensive drug used was found to affect the 
treatment adherence only in urban patients. The subgroups including reduced sodium intake and medication taking had 
significant effects on treatment adherence in certain factors. These findings implied that in order to improve adherence of 
hypertensive patients more emphasis should be placed on patients in rural areas. Refer to the factors influencing the 
adherence, more emphasis should be placed on men and young people regardless of rural or urban areas, and people with 
short duration of antihypertensive drugs used in urban areas. Health programs should focus on education including the 
importance of taking continuous antihypertensive drugs and low sodium diet.
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