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Relationship between medication adherence and health literacy in patients after PCI in china

Abstract

Rational, aims, and objectives: To probe into the status of medication adherence in patients after PCI and its correlation with health literacy. 

Methods: A total of 260 patients after PCI in cardiology department of three hospitals in Zhengzhou, were investigated by two questionnaire, which are 8-item Morisky Medication Adherence Scale and Chronic Disease Health Literacy Scale.

Results: The score of medication adherence was 5.21±2.04, the score of health literacy was 80.8±24.43; Multivariate linear regression analysis results showed that degree of education, the number of hospitalization, monthly income, course of diseases were the influencing factors of medication adherence, which could explain 61.2% of the total variation; The medication adherence in patients after PCI was positively correlated with health literacy. 

Conclusion: The higher levels of health literacy positively influenced medication adherence scores in patients after PCI. Nursing staff should assist the patients after PCI to establish self-health management awareness, in order to improve their medication adherence.
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1 | INTRODUCTION

Coronary heart disease (CHD) is a heart disease caused by cardinal alchemist, hypoxia or necrosis due to the narrowing or obstruction of coronary artery atherosclerosis1, which has the characteristics of chronic prolongation of disease course, high recurrence rate and mortality. In China, about 11 million people had CHD in 2016, and the mortality rate of CVD among rural residents was 298.42 per 100 thousand in urban and 264.84 per 100 thousand in city2. In recent years, Percutaneous coronary intervention（PCI）is a common method for the treatment of CHD, refers to the treatment of cardiac cauterization to dredge the Stendhal or occlusion of the coronary artery lumen so as to improve cardinal per fusion. 
According to previous studies, PCI patients experience a variety of health-related problems when they return home from the hospital, for example changes in health conditions, adverse effects of drugs, in-stent restenosis and re-hospitalization. Aspirin and statins are protective factors for restenosis in stents. And in order to reduce the occurrence of serious adverse cardiovascular events after PCI, the major update of 2016 ACC/AHA guidelines on dual anti-platelet therapy for patients with CHD clearly requires the use of dual anti-platelet drugs for at least 12 months after coronary stenting, among which aspirin and clopidogrel are the most commonly used drugs3.

Furthermore, some studies have pointed out that the utilization rate of secondary prevention for CHD in patients after PCI is low and with the extension of discharge time, medication adherence of patients also decreased ADDIN EN.CITE 
4
. Research was shown that the re-hospitalized rate of percutaneous coronary intervention patients within one year may be as high as 26.7%, and that reached 25% in China5 and the duration of dual anti-platelet therapy less than 1 year is a risk factor for the mortality of CHD patients after PCI. It is reported that more than 30% of medicine-related hospital admission were caused by non-adherence to treatment6. In a recent study,752 patients with CHD were treated with anti-platelet drugs, beta-blockers, statins, angiotensin-converting enzyme inhibitors (ACEI)/ angiotensin receptor antagonists (ARB) at a rate of only 55.72%, 30.98%, 25.13%, and 42.69%, 21.94% of the patients did not use secondary prevention drugs; Only 4.92% of the four drugs were used in combination. Therefore, medication adherence is crucial to prevent the occurrence of vascular restenosis events7 and secondary prophylactic drug therapy plays a significant role in the treatment of PCI patients8.Medication adherence is a critical part of patient care and an integral part of achieving clinical goals.Poor adherence to long-term treatment is responsible for poor health and increased medical costs. Therefore, it is meaningful to survey the situation of medication adherence in PCI patients in china.

Health literacy was define as “individuals have the ability to access, process and understand the extent to which basic health information and services are needed to make appropriate health decisions by Ratzan and Parker in 20009”.Health literacy has an impact on public health costs and health outcomes and is an important indicator for measuring and evaluating public health.In 2012, "residents' health literacy level" was incorporated into the national basic public service system plan and the health program development plan, and became one of the important indicators to measure the level of basic public health services, the people's health level and the development of the national health program.Health literacy is the most inclusive and cost-effective preventive measure to improve the health of residents and an important indicator to measure health level.It is related to personal and social benefits, reflecting not only the individual's cultural history, occupational and family income, but also the quality of services provided by the social health care system.Several studies have suggested that health literacy may be an important predictor of medication adherence in recent years10.At present, the United States, Canada, Australia, Turkey and China have all conducted national health literacy surveys and Europe participated in a comparative European health literacy survey. The survey in Europe showed that there was about 47.6% of the study population ADDIN EN.CITE 
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. In Canada the figure was about 60%12and in Australia it was 21%13and in Turkey it was 24.5%14,while only 12% in the United States15,and 8.8%in China had good health literacy. Health literacy is turning into an major determinant of life expectancy and might also influence quality of life. 

Low health literacy is related to various health behaviors and patients' prognosis, such as more hospitalization, more emergency treatment and less mammography.McManus et al revealed that low health literacy is a predictor of readmission of patients with CHD16.Only one research reported that 8.8% in China had good health literacy, which is lower than other countries. Hence, these findings may limit health care professionals from enhancing health literacy after PCI due to giving only a partial related risk factors. Thus, further research is needed to consider factors that influence of health literacy of PCI patients.In particular, in PCI patients, the most important point is that there is a correlation between medication adherence and health literacy17-19, but there are few reports on the relationship between medication adherence and health literacy in the group of patients after PCI in China. 

Medication adherence is one of the important means to PCI patients. However, patients with PCI often encounter various obstacles in the process of following the treatment plan. These obstacles are caused by different reasons.Therefore, this study aims to understand the medication adherence of patients after PCI and its influencing factors. By describing their medication adherence and analyzing the relationship between medication adherence and health literacy, this study provides basic data for the further development of intervention measures and the effective management of diseases in patients after PCI.

2 | METHODS
2.1 | Design
The present study was a descriptive and cross-sectional survey design.

2.2 | Participants
A cross-sectional survey was adopted to select 260 in patients after PCI in cardiology department of three hospitals in Zhengzhou from October to December in 2019. These participants were selected using convenience sampling technique. Inclusion criteria:(1)who were in line with the diagnostic criteria for PCI for CHD established in the Chinese guidelines for percutaneous coronary intervention (simplified version, 2016); (2)patients who had been diagnosed with CHD and treated with PCI at the first admission and re-hospitalized; Exclusion criteria:(1)the patient has liver, kidney and other important organic dysfunction; (2)combined with mental illness; (3)patients with communication disorders.

2.2.1 | Instruments

Socio-demographic and clinical characteristics included gender, age, education, spouse, payment types，dwelling state，monthly income，the total number of diseases，habitat，course of diseases，the total number of the medicine, the number of hospitalization.

2.2.2 | Morisky medication adherence scale 

The Medication Adherence Scale (MMAS-8) were developed by Morisky in 2008 Which was used to measure medication adherence20. It contained two parts: the assessment of medication behavior and the assessment of adherence disorders, which includes eight questions. Response categories are yes/no for each item with a dichotomous response and a 5-pointLikert response for the last item. The possible range of scores is 0 to 8. Scores of ≤5 Indicate Low adherence, scores of 6 to 7 indicate medium adherence, and scores of 8 indicate high adherence. In this study, Cronbach's a of Morisky medication adherence scale was 0.8320.

3.2.3 | Health literacy

Health literacy was measured by Health Literacy Management Scale for chronic disease patients, which was compiled by Jordan et al, sun et al was revised in 2012, which includes: information acquisition ability (9 items); Communication and interaction (9 items); Willingness to improve health (4 items)；Intention of financial support (2 items), with a total of 4 dimensions and 24 items [21]. Cronbach's a of each dimension was 0.947, 0.857, 0.933 and 0.891. And the total Cronbach's a was 0.89421, with great reliability and validity. The total score is 120 points, 1 to 5points for each question. Below 6, 6 to 8 and 8 will reflect low, medium and high adherence degree. The higher the score, the higher the patients’ health literacy.

2.3 | Data collection

Face to face interview, answer the questions that patients do not understand in the filling, and collect them on the spot. A total of 260 questionnaires were issued and 260 valid questionnaires were collected, with a recovery rate of 100%. All researchers completed a training and mentoring program which taught them the methods and processes of current study.

2.4 | Statistical analyses

Epidata3.1 software was used to establish the database and SPSS22.0 statistical software was used for statistical analysis.Descriptive statistics (frequencies, percentage) were conducted to analyze the demographic data. If the data were normally distributed and the variance was homogeneous, the independent sample t-test and ANOVA were used to compare the difference of health literacy scores between general data of different genders and ages. The Multiple linear regression analysis was carried out to analysis the statistically significant factors of medication adherence. Pearson correlation analysis was used to analyze the relationship between health literacy and medication adherence in patients after PCI.

3 | RESULTS

3.1 | Participants’ socio-demographic Characteristics and Clinical Characteristics 
The mean age of the 260 patients in patients after PCI was (66±12.39) years. 73.5% were man, 48.8% of participants had middle school degrees or below, 64.6% were married，42.7% were new rural cooperative medical care system.（Table 1）
Table 1  Sample demographic characteristics (N=260)

	Variables
	Count
	Percent(%)

	Gender

Man

Woman
	191

69
	73.46

26.54

	Education

Junior high school and below

High school and tertiary education

University degree and above
	127

46

87
	48.85

17.69

33.46

	Spouse
Married

Widowed

Else
	168

66

26
	64.62
25.38

10.00

	Payment types
Residents' medical insurance

Urban medical insurance

New rural cooperative medical care system

Else
	64

34

111

51
	24.62
13.08

42.69

19.61

	Dwelling state
Live alone

Not live alone
	107

153
	41.15

58.85

	Monthly income(RMB)
＜1000

1000-3000

＞3000
	85

115

60
	32.69

44.23
23.08

	The total number of diseases(species)
1

2

≥3
	81

57

122
	31.15

21.92
46.92

	Habitat
Rural

Town

city
	99
88
73
	38.08

33.84

28.08

	Course of diseases(years)
＜5

5-10

＞10
	133
72
55
	51.15

27.70

21.15

	The total number of the medicine(kinds)

1

2

≥3
	26

29

205
	10.00
11.15

78.85

	The number of hospitalization(times）

1

2

≥3
	125

71

64
	48.08

27.31
24.61


3.2 | The score of medication adherence and influence factors 
The score of medication adherence in patients after PCI was (5.21±2.04), the score of medication behavior evaluation was (5.20±2.13), and the score of adherence disorders was (5.21±2.04). Among them, 10.8% of the patients had high medication adherence, 35.4%of the patients had medium medication adherence, and 53.8% of the patients had low medication adherence.

Univariate analysis results showed that there were significant difference in medication adherence scores in terms of age（F=15.089，P=0.000），education（F=71.675，P=0.000），payment types（F=25.127，P=0.000），monthly income（F=48.153，P=0.000），the total number of diseases（F=11.810，P=0.000），habitat（F=14.169，P=0.000），course of diseases（F=9.449，P=0.000），the total number of the medicine（F=28.643，P=0.000）,the number of hospitalization（F=93.763，P=0.000），(p＜0.05) and there were not  significant difference in terms of gender（t=0.077，P=0.939）, spouse（F=0.331，P=0.641），dwelling state（F=-0.104，P=0.917）（table 2）.

The health literacy score of the patients after PCI was (80.8±24.43), information acquisition ability score was (31.07±13.23), communication and interaction ability score was(6.67±2.57), health improvement willingness score was (27.53±10.12), and financial support willingness score was (15.94±3.13).
Table 2  Medication adherence on patients（
[image: image1.wmf]x

±s）

	Variables
	Category
	n
	Adherence
	t/F
	P

	Gender 


	Men

Women
	191

69
	5.22±2.11

5.20±1.83
	0.08
	0.94

	Age (years) 
	20~

40
60~

80~
	4

60

169

27
	5.21±2.01
5.21±2.03

5.21±2.05

5.18±2.13
	15.09


	＜0.001

	Education
	Junior high school and below

High school and tertiary education

University degree and above
	127

46

87
	5.20±2.04

5.21±2.04

5.23±2.03
	71.68


	＜0.001

	Spouse
	Married

Widowed

Else
	168

66

26
	5.21±2.03

5.21±2.04

5.20±2.07
	0.33


	0.64



	Payment types
	Residents' medical insurance

Urban medical insurance

New rural cooperative medical care system

Else
	64

34

111

51
	5.21±2.04

5.20±2.04

5.20±2.04

5.21±2.04
	25.13


	＜0.001

	Dwelling state
	Live alone

Not live alone
	107

153
	5.20±2.07

5.23±2.02
	-0.10


	0.92



	Monthly income(RMB)
	＜1000

1000-3000

＞3000
	85

115

60
	5.20±2.04

5.21±2.04

5.21±2.05
	48.15
	＜0.001

	The total number of 

diseases(species)
	1

2

≥3
	81

57

122
	5.20±2.04

5.21±2.04

5.23±2.05
	11.81


	＜0.001

	Habitat
	Rural

Town

city
	99

88

73
	5.21±2.04

5.19±2.05

5.21±2.04
	14.17
	＜0.001

	Course of diseases(years)


	＜5

5-10

＞10
	133

72

55
	5.20±2.04

5.21±2.04

5.23±2.05
	9.45


	＜0.001

	The total number of

the medicine(kinds)
	1

2

≥3
	26

29

205
	5.21±2.05

5.16±2.08

5.21±2.04
	28.64


	＜0.001

	The number of

hospitalization(times）
	1

2

≥3
	125

71

64
	2.19±2.04

2.20±2.04

2.21±2.05
	93.76
	＜0.001


3.3 | Association between Medication adherence and Health literacy

Pearson correlation analysis was used to analyze the relationship between medication adherence and health literacy in patients after PCI, and the results showed that the score of medication adherence was positively correlated with the score of health literacy(r=0.647，P=0.000)，(table 3).
Table 3  Correlations among health literacy and medication adherence

	Item
	Information acquisition ability 
	Communicationinteraction 

ability 
	Health 

improvement 

willingness
	Financial 

support 

willingness
	Health 

literacy

	Medication adherence
	0.698**
	0.473**
	0.597**
	0.697**
	0.674**


Remark：*P＜0.05；**P＜0.01
3.4 | Multiple linear regression of medication adherence

Multiple linear regression analysis was conducted with the score of medication adherence in patients after PCI as the dependent variable and age（20-59 years old=1,60-79 years old=2,≥80 years old=3）,education（junior high school and below=1, high school and tertiary education=2, university degree and above=3）,payment types（residents' medical insurance=1, urban medical insurance=2, new rural cooperative medical care system=3, else=4),monthly income(＜1000 RMB=1, 1000-3000 RMB=2,＞3000 RMB=3),the total number of diseases（1 species=1, 2 species=2, ≥3 species=3），habitat（rural=1, town=2, city=3），course of diseases（＜5 years=1, 5-10 years=2, ＞10 years=3）,the total number of the medicine（1 kind=1, 2 kinds=2, ≥3 kinds=3）,the number of hospitalization（1 time=1, 2 times=2, ≥3times=3）as the independent variable. Four general characteristic variables included in the multiple linear regression modes resulted in significant differences in medication adherence (i.e., education level, hospitalization frequency, monthly income and course of diseases in table 4)  
Table 4  Multiple linear regression of medication adherence（n=260）

	Independent variable
	Unstandardizedregression

coefficient
	Standardized regression   coefficient
	t
	P

	Education
	0.736
	0.273
	5.801
	<0.001

	The number of hospitalization
	0.725
	0.292
	5.331
	<0.001

	Monthly income
	0.559
	0.203
	4.209
	0.003

	Course of diseases
	0.304
	0.119
	2.522
	0.012


   Remark：R2 =62.3%  Adjusted R2=61.2%    
4 | DISCUSSION
After percutaneous coronary intervention (PCI), patients need long-term medication, such as long-term use of anti-platelet agents, angiotensin-converting enzyme inhibitors (ACEI)/angiotensin receptor blockers (ARB), beta-blockers, and statins after PCI is required to reduce the recurrence of cardiovascular events. The most important challenges of medication adherence in patients after PCI is secondary prevention 22.
According to World Health Organization data, the mean rate of adherence for patients on medication conditions is 50% in the long term23. Medication adherence improves health outcomes and reduces total annual coronary artery disease medical costs24. Indeed, non-adherence to medications remains a major problem for cardiovascular patients. It can lead to poor clinical outcomes which includes re-hospitalization, subsequent myocardial infarction, and increased mortality in various settings. Those patients who did not adhere to prescribed medication were 4 times more likely to re-experience the acute coronary syndrome and twice as prone to unscheduled cardiac hospitalization than those who did25.

The finding that the score of medication adherence in patients after PCI was (5.21±2.04), the score of medication behavior evaluation was (5.20±2.13), and the score of adherence disorders was (5.21±2.04). High (8), medium (6-7) and low (<6) scores were classified according to the adherence, indicating that the medication adherence of the patients after PCI in this study was relatively low. The result of our study showed that 53.8% of the patients had low medication adherence.The results in line with those of Kumbhani et al26. Kumbhani et al surveyed the medication adherence of patients with atherothrombotic and found that the adherence was 46.7%. It is possible that patients after PCI are mostly elderly patients with impaired memory and cognitive ability, and they are prone to missed administration and not taking medicine on time. It is suggested that medical staff should patiently introduce drug knowledge to patients during health education, increase their understanding of drug knowledge, so as to improve their medication adherence.

In addition, previous studies had been proved that there are many reasons to be non-adherence medication, like forgetfulness, lack of motivation, and some barriers such as high drug costs27. Also, poor understanding of the medication regimen28, low self-efficacy29and medication regimen complexity can affect the adherence30.In this study, the results of multiple linear regression analysis showed that education level, the number of hospitalization, monthly income and course of diseases were the main factors affecting medication adherence of patients after PCI, accounting for 57.5% of the total variation. The results was similarly with Yifeng Li, a higher education level is likely to increase individual medication adherence, health behaviors and self-management for PCI patients ADDIN EN.CITE 
31
. The reason may be that patients with higher education have higher awareness of disease control and can take medicine according to medical advice. Another major finding is that, in this study, compared with the one who had a lower level of hospitalizations, the one with an higher level of hospitalizations had a better medication adherence. It is possible that patients are afraid of the occurrence of restenosis, so they can take medicine according to the doctor's advice.

Compared with low income, high income had lower proportions of non-adherence to taking medication and exercise.The reason may be that patients need to take multiple drugs after PCI, and the drug costs generally high and patients with low income cannot afford the drug fee thus affecting the medication adherence. This result has been consistent with previous researches on patients after coronary blood supply reconstruction after 1 year. 37.1% of the patients had good adherence with anti-platelet agents at 12 months after coronary revascularization , while 24.5% of the patients no longer used anti-platelet agents.The multiple linear regression of this study showed that the course of CHD have a significant effect on medication adherence. Ultimately, health literacy can improve HRQoL after discharge from PCI.The reason may be that the longer the course of CHD, the patient contact with more medical staff, and they can realize the more importance of medication maintenance and treatment. These findings emphasize that nurses should carefully assess patients’ education level, hospitalization frequency, monthly income and course of diseases. Because there are (millions of) determinants for adherence. Improving medication adherence requires an integrated approach that includes psychological, behavioral, educational, clinical and economic factors. All of them are independent but interaction with one another32.
As an important factor in promoting health outcomes, health literacy has been received more and more attention recently. Health literacy refers to an individual's ability to access and understand basic health information and services. Health carers needed to make appropriate decisions regarding to patients’ health33.The score of health literacy in our study population was（80.8±24.43）.The information acquisition ability score was (31.07±13.23), the communication and interaction ability score was (6.67±2.57), the willingness to improve health was (27.53±10.12), and the willingness to provide financial support was (15.94±3.13). According to Jordan's scoring standard of health literacy scale, the total score of health literacy ≤95 is considered as low health literacy, and the total score of 96 ~ 120 is considered as good health literacy. It can be seen that the health literacy of patients after PCI in this study is at a low level. Some studies of Son have reported that the mean scores of the health literacy were 10.72 in PCI patients and patients with low health literacy often find it difficult to acquire the knowledge of medication to effectively self-manage a prescribed medication34.It may be related to patients' low self-health awareness, insufficient ability to obtain health information and low health self-management efficiency35.

In recent years, health literacy has been paid more and more attention because it is a potential and effective health education and prevention tool for sticking to medication36. Health literacy has been linked to poor disease-state control, with only limited evidence linking health literacy and decreased medication adherence37. Poor medication adherence is a serious barrier to managing chronic diseases and a common concern of health care providers10. This study showed that patients with higher health literacy had a significantly more positive association with medication adherence.

Among them, the correlation coefficient of health information acquisition ability is the largest, which may be related to patients' ability to read health manuals, understand health information, acquire disease knowledge, and screen and use health information acquisition to make health decisions for themselves. This result is consistent with previous studies which are supporting an association between health literacy and medication adherence in cardiac patients38.In this study, we reported that health literacy was the strong predictor of medication adherence in patients with patients after PCI. These Suggestions suggest that we should pay attention to the impact of health literacy on medication adherence of patients after PCI, and medical staff can help patients improve their health literacy level through some interventions, so as to improve the current situation of medication adherence and when nurses designed the education program to improve medication adherence for older people, health literacy should be considered. Namely, educational material like printed materials should be written in an easy-to-read style with clearly expressed meanings. 

5 | LIMITATIONS 

Our data was collected from only three tertiary hospitals in an urban area, so that may not be representative of the overall Chinese population. Also, Our biggest limitation is that our study data relied on patient self-report, which may be prone to bias. Further research in a larger population is required to definitely elucidate this problem. But this is part of our study program, our future studies are focusing on developing effective interventions to improve health literacy and medication adherence in this patient population in china.
6 | CONCLUSIONS
In conclusion, The medication adherence of the patients after PCI in this study was relatively low. Four general characteristic variables resulted in significant differences in medication adherence (i.e.,education level, hospitalization frequency, monthly income and course of diseases).This study showed that the health literacy of patients after PCI is at a low level and patients with higher health literacy had a significantly more positive association with medication adherence. It is suggested that medical staff should pay attention to patients' health literacy an implement effective health intervention measures, so as to enhance patients' self-health awareness, improve patients' self-management efficiency and help patients improve their medication adherence.
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