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Background: This study aimed to examine the relationship between patient experience and medication compli-
ance of patients with dyslipidemia.
Methods: Based on data from the Korea National Health and Nutrition Examination Survey in 2015, the study ex-
amined 764 patients treated with dyslipidemia medication. Subjects who responded to the question “Do you cur-
rently take medication to lower your blood cholesterol?” with “daily taking” were categorized as the compliant 
group, and the remaining subjects were classified under the non-compliant group. The patient experience survey 
included four indicators, in which subjects were divided into groups with a positive and negative patient experi-
ence. Data on sociodemographic factors, health-related behaviors, and self-reported comorbid conditions were 
also collected.
Results: After adjusting the variables, the group with a positive response for the patient experience indicator “doc-
tor spends enough time with the patient during consultation” was 1.89 times more compliant than the group with a 
negative response (95% confidence interval [CI], 1.03–3.48; P=0.04). For the indicator “doctor provides easy-to-un-
derstand explanations,” the group that showed a positive response was 2.74 times more compliant than the group 
with a negative response (95% CI, 1.39–5.39; P=0.004). For the indicator “doctor involves patients in decisions about 
care or treatment,” the group that showed a positive response was 2.07 times more compliant than the group with a 
negative response (95% CI, 1.02–4.22; P=0.04). However, for the indicator “doctor provides the patient a chance to 
ask questions about treatment,” positive patient experience had no significant association with medication compli-
ance (95% CI, 0.77–2.36; P=0.30).
Conclusion: Building a good doctor-patient relationship with positive patient experiences can result in better out-
comes for patient care through high medication compliance.
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INTRODUCTION

Dyslipidemia refers to a state of high total cholesterol, high triglycer-

ide, high low-density lipoprotein (LDL) cholesterol, and low high-den-

sity lipoprotein (HDL) cholesterol. Low HDL cholesterol, high triglyc-

eride, and high LDL cholesterol were the major risk factors for cardio-

vascular disease as well as fasting blood glucose, and these were found 

to be the leading causes of death from cardiovascular disease.1) How-

ever, dyslipidemia patients tend to neglect the prevention of cardiovas-

cular disease because there are no special symptoms.2) Since they have 

lower medication compliance than patients with other chronic diseas-

es, improving medication compliance has become a recent issue. In 

the case of dyslipidemia, rare differences in treatment policies 

throughout the country are caused by globally accepted treatment 

guidelines. Therefore, it is more important to improve compliance 

than choose the treatment policy to improve disease outcome.3) This 

means that the higher the medication compliance, the better the ex-

pected disease outcome.

 Patient centeredness is closely associated with medication compli-

ance according to previous studies, and the patient experience survey 

is the most widely accepted method of assessing patient centered-

ness.4) This is meaningful in that patient experience is evaluated from 

the patient’s point of view. Capturing the patients’ perspective of 

health care is becoming increasingly important as health systems 

strive to be more responsive to the needs of the people using their ser-

vices.5) In 2015, patient experience which was used by the Organiza-

tion for Economic Cooperation and Development Health Care Quality 

Indicators were surveyed in the Korea National Health and Nutrition 

Examination Survey (KNHANES) in Korea.6,7)

 We hypothesized that patient-centered care with good patient expe-

rience was associated with higher medication compliance. Those who 

have had a positive patient experience with their doctors would ad-

here to their medication better than those who did not. Therefore, we 

conducted an analysis to examine the association between patient ex-

perience and medication compliance of patients with dyslipidemia 

using national data from the KNHANES.

METHODS

1. Research Design
In accordance with the procedures provided by the Korea Disease 

Control and Prevention Agency (KDCA), the original data request 

form and use plan summary were submitted through the KNHANES 

homepage (http://knhanes.cdc.go.kr). We obtained approval from the 

KDCA to use the original data.

2. Research Subjects
Of the 7,380 subjects surveyed through the KNHANES in 2015, 1,333 

children and adolescents were excluded. Out of the 6,047 subjects 

aged 19 or older, 817 subjects who did not answer the question “Have 

you been diagnosed with dyslipidemia by a doctor?” were excluded. 

Among the 5,230 subjects, 4,353 had not been diagnosed with dyslip-

idemia while 877 had been diagnosed with the disease, of which 113 

were excluded because their information on the patient experience 

survey was missing. Finally, based on the question, “Are you currently 

taking medication to lower blood cholesterol levels?” the remaining 

764 subjects were divided into the compliant group with 497 subjects, 

and the non-compliant group with 267 subjects.

3. Outcomes

1) Medication compliance

Medication compliance, which is similar to medication adherence, re-

fers to the act of conforming to the recommendations made by the 

provider with respect to timing, dosage, and frequency of taking medi-

cation.8) On the other hand, medication non-compliance refers to the 

act of inappropriately taking medicine or not following the recom-

mendations made by the physician with respect to timing, dosage, and 

frequency of taking the medication.9) Previous studies on medication 

compliance defined compliance as taking over 80% of pills per month. 

Accordingly, we divided the subjects into groups based on compliance 

and non-compliance as follows: Subjects who answered “daily taking” 

to the question, “Do you currently take medication to lower your blood 

cholesterol?” in the KNHANES were considered to be “compliance.” 

Subjects were considered as “non-compliance” if they answered 

“more than 20 days a month,” “more than 15 days a month,” “less than 

15 days a month,” or “not at all” to the question. Compliance has been 

defined in the same way in previous studies using the KNHANES.10,11)

2) Patient experience

There are four indicators of patient experience with doctors in the 

KNHANES 2015.5) They indicate whether a doctor spends enough time 

consulting with a patient, provides an easy-to-understand explanation 

to a patient, gives a patient the opportunity to ask questions or raise 

concerns, or involves a patient in making decisions about care or treat-

ment. For each indicator, we divided the subjects into two groups: 

“positive patient experience” and “negative patient experience.” Sub-

jects who answered “always” or “usually” were considered as having 

had a positive patient experience. Those who answered “sometimes” 

or “not at all” were considered as having had negative patient experi-

ences.

3) Measurement of covariates

The covariates included age, sex, body mass index (BMI), marital sta-

tus, education level, occupation, household income level, smoking, al-

cohol consumption, total energy intake, and comorbid conditions. 

Body weight and height were measured by well-trained examiners, 

and BMI was calculated as weight divided by the square of height (kg/

m2). Marital status was categorized into five groups: unmarried, mar-

ried, separated, widowed, and divorced. Education level was divided 

into four groups: below elementary school level, middle school gradu-

ate, high school graduate, and university or post-graduate degree level. 
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Occupation was categorized into seven groups: managers, clerical 

workers, service workers, agricultural workers, fishery workers, craft 

workers, elementary workers, and unemployed. Household income 

levels were divided into quartiles.

 The medical histories of comorbid conditions (i.e., stroke, cardio-

vascular disease, diabetes, chronic kidney disease, chronic obstructive 

Table 1. General characteristics of the study subjects

Characteristic
Dyslipidemia patients with medication treatment (n=764)

Compliance (n=497) Noncompliance (n=267) P-value

Age (y) 61.07±0.73 54.58±0.88 <0.001
Diagnosis age (y) 58.49±2.89 49.55±0.95 0.004
Sex 0.90
   Male 178 (39.6) 84 (40.3)
   Female 319 (60.4) 183 (59.7)
Marital status 0.04
   Unmarried 10 (3.1) 10 (5.6)
   Married 368 (76.7) 192 (74.1)
   Separated 2 (0.1) 4 (1.0)
   Widowed 94 (16.0) 41 (12.2)
   Divorced 23 (4.0) 20 (7.0)
Education 0.02
   Under elementary school 219 (38.0) 80 (24.5)
   Middle school 62 (13.2) 41 (15.3)
   High school 130 (27.7) 85 (33.1)
   University or higher 86 (21.4) 61 (27.1)
Occupation 0.11
   Managers 37 (9.6) 26 (11.9)
   Clerical workers 24 (7.0) 14 (6.7)
   Service workers 46 (9.5) 35 (13.7)
   Agricultural, fishery workers 29 (5.7) 10 (3.7)
   Craft workers 30 (7.4) 26 (12.9)
   Elementary workers 62 (12.5) 29 (11.2)
   Unemployed 269 (48.3) 127 (39.9)
Income level 0.28
   Low 144 (25.4) 55 (18.2)
   Lower middle 143 (25.7) 75 (27.7)
   Upper middle 101 (22.4) 70 (27.8)
   High 109 (26.5) 67 (26.3)
Smoking status 0.33
   Never smoker 319 (63.1) 180 (64.7)
   Ex-smoker 115 (24.0) 48 (18.7)
   Current smoker 56 (13.0) 33 (16.5)
Alcohol use 0.96
   No 187 (34.6) 106 (34.8)
   Yes 303 (65.4) 155 (65.2)
Body mass index (kg/m2) 25.12±0.19 25.22±0.29 0.76
Total energy intake (kcal/d) 1,845.55±49.99 2,038.51±76.21 0.03
Duration of dyslipidemia (y) 5.23±0.28 4.90±0.33 0.43
Comorbid conditions <0.001
   No 231 (50.6) 166 (71.3)
   Yes 232 (49.4) 73 (28.7)
Types of comorbid conditions
   Stroke 39 (7.2) 11 (3.6) 0.09
   Cardiovascular disease 58 (10.6) 13 (4.0) 0.002
   Diabetes mellitus 146 (27.2) 34 (11.7) <0.001
   Chronic kidney disease 5 (1.0) 2 (1.2) 0.89
   Chronic obstructive pulmonary disease 6 (1.5) 1 (0.2) 0.06
   Cancer 36 (6.7) 23 (8.3) 0.48
   Liver disease 11 (1.8) 7 (2.9) 0.42

Values are presented as mean±standard error or unweighted number (%).
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pulmonary disease, liver disease, and cancer) and health-related be-

haviors such as smoking status and alcohol consumption, were gath-

ered using a self-reported questionnaire. Smoking status was catego-

rized as never smoked, ex-smoker, or current smoker. Alcohol drinking 

was divided into two groups: those who are currently drinking and 

those who have abstained from drinking in the last year. Daily total en-

ergy intake was assessed using a single 24-hour recall method.

4. Data Analysis
The KNHANES data uses a complex sampling design, including strati-

fication, clusters, and weights, to represent the entire Korean popula-

tion. All statistical analyses in this study were performed using a com-

plex sample analysis procedure that reflected strata, clusters, and 

weighted values applied to the KNHANES 2015. The comparisons of 

the characteristics of the study subjects according to medication com-

pliance were conducted using a descriptive analysis for continuous 

variables and frequency analysis for categorical variables. Means and 

standard errors (SEs) are presented for continuous data, and un-

weighted numbers and weighted percentages for categorical data.

 The two groups, compliance and non-compliance, were compared 

according to their responses on the patient experience survey using 

the χ2 test. Potential confounders for medication compliance were age, 

sex, BMI, duration of dyslipidemia, demographic factors (marital sta-

tus, education level, occupation, and income level), health behavioral 

factors (smoking status and alcohol use, total energy intake, and co-

morbid conditions). The adjusted odds ratios (ORs) and 95% confi-

dence intervals (CIs) were calculated using a multivariate logistic re-

gression to assess the relationship between patient experience and 

medication compliance of patients with dyslipidemia after adjusting 

for confounders. The statistical significance was set at P<0.05. All anal-

yses were conducted using IBM SPSS ver. 25.0 (IBM Corp., Armonk, 

NY, USA).

RESULTS

1. Basic Characteristics
This study analyzed a group of patients taking dyslipidemia medica-

tion. The total number of patients with dyslipidemia was 4,855,936. Of 

the total number of patients, 536,996 were excluded from the study for 

not responding to the items on patient experience, and 80,256 were 

excluded for not responding to the questionnaire on the statistical cor-

rection parameters. In the final sample, 4,238,684 patients were ana-

lyzed statistically. The basic characteristics of the subjects are present-

ed below (Table 1).

 According to the above-mentioned criteria, the number of subjects 

in the compliant group was 2,610,286 (61.6%), and the number of sub-

jects in the non-compliant group was 1,628,399 (38.4%). The mean age 

of the compliant group was 61.07 (SE=0.729), while that of the non-

compliant group was 58.49 (SE=2.891). The subjects showed signifi-

cant differences in medication compliance according to age, diagnosis 

age, marital status, education level, and income level, but there was no 

significant difference in sex and occupation.

2. Patient Experience and Compliance with Dyslipidemia 
Medication

After we grouped the study subjects according to their positive and 

negative experiences for each indicator of patient experience, the 

medication compliant group had more positive patient experiences 

with their doctors than the medication non-compliant group in three 

indicators (whether a doctor spends enough time consulting with a 

patient, providing an easy-to-understand explanation to a patient, and 

involves a patient in making decisions about care or treatment) (Table 

2). However, there was no significant difference in distribution be-

tween the two groups for the indicator “giving a patient the opportuni-

ty to ask questions or raise concerns.”

Table 2. Patient experience and compliance with dyslipidemia medication of the study subjects

Patient experience Compliance (n=497) Noncompliance (n=267) P-value

Doctor spending enough time with patient in consultation 0.03
   Negative 63 (12.1) 43 (19.1)
   Positive 434 (87.9) 224 (80.9)
Doctor providing easy-to-understand explanations 0.01
   Negative 32 (6.2) 30 (13.2)
   Positive 465 (93.8) 237 (86.8)
Doctor giving opportunity to ask questions or raise concerns 0.36
   Negative 53 (10.1) 33 (12.6)
   Positive 444 (89.9) 234 (87.4)
Doctor involving patients in decisions about care or treatment 0.02
   Negative 37 (7.3) 34 (14.6)
   Positive 460 (92.7) 233 (85.4)

Values are presented as unweighted number (%). Positive response includes the answers of ‘always’ or ‘usually’; negative response includes the answers of ‘sometimes’ or 
‘not at all’.
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3. Association between Patient Experience and Medication 
Compliance

Table 3 shows the results of the multivariate logistic regression analysis 

to evaluate the association between patient experience and medica-

tion compliance of patients with dyslipidemia. After adjusting for con-

founders, the group that showed a positive response for the patient ex-

perience indicator “doctor spends enough time consulting with a pa-

tient” was 1.89 times more compliant than the group who showed a 

negative response (95% CI, 1.03–3.48; P=0.04). For the indicator, “doc-

tor provides easy-to-understand explanations,” the group with a posi-

tive response was 2.74 times more compliant than the group with a 

negative response (95% CI, 1.39–5.39; P=0.004). Subjects with a posi-

tive patient experience for the indicator “doctor involves patients in 

decisions about care or treatment” were 2.07 times more compliant 

than those with a negative experience (95% CI, 1.02–4.22; P=0.04). 

However, positive patient experience was not significantly associated 

with dyslipidemia medication compliance (95% CI, 0.77–2.36; P=0.30) 

for the indicator “doctor provides a chance to ask questions about 

treatment.”

DISCUSSION

In this study, we found that positive patient experience was associated 

with better medication compliance in patients with dyslipidemia. 

Medication compliance with dyslipidemia was significantly associated 

with age, marital status, education level, and comorbid conditions. 

The impact of positive patient experience on high adherence to dyslip-

idemia medication appears to be mediated through these factors. Pos-

itive patient experience may be associated with good medication 

compliance for various reasons, including physical conditions or so-

ciodemographic background. Although the indicator “whether the 

doctor gives a patient the opportunity to ask questions or raise con-

cerns” showed no significant results among the four indicators of pa-

tient experience, it is widely accepted that asking questions to one’s 

doctor can improve patient care, build trust, and lead to better treat-

ment results. High medication adherence may be a complex web of 

good doctor-patient relationships that can have a positive impact on a 

patient’s ability to adhere to their medications.

 Based on the Pick’s Institute’s seven components of patient cen-

teredness,12,13) the four indicators used to estimate patient experience 

are relevant to the components of information and education. There-

fore, positive patient experience in our study is closely related to high 

quality patient education, although the two are not the same. There-

fore, patient experience may be one of the components of patient cen-

teredness. However, it is more of a subjective feeling than an objective 

indicator because it is experienced by the patients who reported about 

their feelings during the consultation with their doctors. Therefore, we 

focused on the patient experience itself because we believe that pa-

tient experience carries a more significant meaning than patient edu-

cation alone.

 The correlation between patient centeredness and disease out-

comes has been previously studied. Stewart et al.14) studied 315 pa-

tients from 39 random family physician clinics and found that patient-

centered care was correlated with patients’ perceptions of finding 

common ground. In addition, positive perceptions (both the total 

score and subscore on finding common ground) were associated with 

better recovery from their discomfort and concern, better emotional 

health two months later, and fewer diagnostic tests and referrals. 

Campbell and McGauley15) insisted that long-term chronic illnesses 

require a more cooperative management from physicians and pa-

tients, and the lack of understanding of emotional, psychological, or 

patient experiences in this process can severely disrupt treatment. 

These studies explain why positive experiences improve medication 

compliance in our study.

 This study has several limitations. First, the study’s cross-sectional 

design did not reveal the causal relationship between the variables. In 

other words, it cannot determine whether patients with a positive pa-

tient experience have high medication compliance, or whether those 

who are compliant with medication policy reported a positive patient 

experience. However, it is clear that positive patient experience is asso-

ciated with improved compliance in the overall statistical results.

 Second, patients responded positively in the patient experience sur-

vey, and the frequency of responses was biased towards positive, 

which lowered the fitness of the statistical model. Figure 1 shows the 

response distribution of the patient experience indicators. However, 

this is traditionally attributed to the attitudes of patients towards doc-

tors, which is a trend that has also been observed in previous studies. 

Weiss and Lonnquist16) reported in their book that patient satisfaction 

surveys in hospitals tend to have higher response rates and better out-

comes than other industry satisfaction surveys. Carr-Hill17) insisted in 

his article that patients are more likely to respond with satisfaction un-

less they have special circumstances. Crow et al.18) also reported the 

Table 3. Association between positive patient experience and compliance with dyslipidemia medication

Indicator of patient experience Model I Model II Model III

Doctor spending enough time with patient in consultation 1.70 (1.06–2.75) 1.72 (1.02–2.90) 1.89 (1.03–3.48)
Doctor providing easy-to-understand explanations 2.32 (1.26–4.28) 2.39 (1.24–4.59) 2.74 (1.39–5.39)
Doctor giving opportunity to ask questions or raise concerns 1.27 (0.76–2.14) 1.44 (0.84–2.47) 1.34 (0.77–2.36)
Doctor involving patients in decisions about care or treatment 2.18 (1.16–4.09) 2.15 (1.10–4.20) 2.07 (1.02–4.22)

Values are presented as odds ratio (95% confidence interval). Logistic regression analysis was performed for each patient experience indicator. Model I: unadjusted; model II: 
adjusted for age, duration of dyslipidemia, sex, marital status, education level, occupation, and income level; model III: adjusted for variables of model II, body mass index, 
smoking, alcohol, total energy intake, and comorbid conditions.
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same finding in their study. According to the 2017 Patient Experience 

Survey, the level of patient satisfaction may be influenced by the au-

thoritarian relationship between the physician and the patient. In an 

authoritarian hospital culture, patients may not be able to underesti-

mate hospitals and doctors. However, despite these limitations, we ex-

amined whether positive patient experience is associated with good 

medication compliance using a large database that is representative of 

the general Korean population. In addition, we adjusted for potential 

variables, including comorbid conditions that might influence medi-

cation compliance.

 In conclusion, this study was conducted to analyze the relationship 

between positive patient experiences and medication compliance. 

Positive patient experiences were positively correlated with medica-

tion compliance. Therefore, based on the results of this study, provid-

ing positive patient experiences can result in better patient outcomes.
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