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Background: The information on medication literacy among Chinese

caregivers of discharged children with Kawasaki disease (KD) is unknown.

We aimed to investigate the status of medication literacy among caregivers

of discharged children with KD and evaluate the influencing factors of

medication literacy.

Methods: From March 2020 to February 2021, 106 caregivers with a KD child

were recruited for the present study. We collected the sociodemographic

characteristics of the KD caregivers using structured interviews. The

medication literacy of the KD caregivers was assessed by the Chinese version

of Medication Literacy Assessment. KD patients’ demographic and clinical data

were obtained from the medical records. The multiple logistic regression was

performed to identify factors associated with medication literacy.

Results: (1) The average medication literacy score was 4.91± 1.51. (2) Most of

the Chinese KD caregivers had insu�cient medication literacy (≤5 scores), and

only 39.2% of the caregivers had adequate medication literacy (>5 scores). (3)

The multiple logistic regression shows that education level, monthly income,

and duration of hospitalization are the independent influencing factors on the

medication literacy of KD caregivers.

Conclusion: There is preliminary evidence that medication literacy among

KD caregivers is low and needs improvement. A higher level of education,

higher income, and longer duration of hospitalization were influencing factors

of adequate medication literacy.
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Introduction

Medication literacy (ML) was first mentioned in 2005 in

a government document to provide medication information

to individuals with low health literacy (1). The international

perspective on the definition of medication literacy is the degree

to which individuals can obtain, comprehend, communicate,

calculate, and process patient-specific information about their

medication to make informed medication and health decisions

to safely and effectively use their medications regardless of the

mode by which the content is delivered (e.g., written, oral, and

visual) (2). ML can be a critical predictor of rational medication

use and significantly impacts medication safety in clinical

practice (3, 4). Patients with a higher level of ML usually had

better medication compliance (5, 6). On the contrary, patients

with limited ML may have problems understanding medication

information and undergo more frequent re-hospitalization,

emergency department visits, and serious adverse drug events

(5, 7–9). In addition, previous studies have found that most

medication-related adverse events would be preventable with

better medication literacy (10, 11). Thus, ML determines how

well patients can manage their medication regimens correctly

and plays an important role in reducing and avoiding adverse

drug events (12, 13).

Kawasaki disease (KD) is an acute, self-limited febrile illness

of unknown cause that predominantly affects children <5

years of age (14). KD is now recognized as a leading cause

of acquired heart disease in children in developed countries.

KD has been reported in more than 60 countries since first

described in Japan (15–25). Patients with KD require long-term

medication after discharge. It is critical for patients with KD

to use medicine regularly and correctly over the long term to

reduce the occurrence of coronary artery lesions.

There is an urgent need to investigate the status of

medication literacy among caregivers of discharged children

with KD, as most KD kids cannot take care of themselves and

use medicine appropriately. However, the medication literacy

among Chinese caregivers of discharged children with KD

remains unknown. There is an urgent need in clinical practice

to appraise available evidence and evaluate where gaps exist.

A survey showed that about 70% of preventable adverse drug

events in pediatric outpatients were due to parents’ lack of

knowledge about medication administration (26). Considering

that China is one of the most populous countries and the

increasing incidence of KD (22, 27, 28), it is imperative

to understand the medication literacy status among Chinese

caregivers of discharged children with KD. To the best of our

knowledge, no study has explored medication literacy among

Chinese caregivers of discharged children with KD. Therefore,

we aimed to preliminarily investigate medication literacy among

Chinese KD caregivers and examine the influencing factors of

medication literacy.

Methods

Ethics and informed consent

This study received approval from the Research Ethics

Committee of Chengdu Women’s and Children’s Central

Hospital (NO. 202013). All participants gave their written

informed consent for inclusion before the study.

Study setting

Caregivers of discharged KD patients were recruited from

the pediatric cardiology department of Chengdu Women’s and

Children’s Central Hospital from March 2020 to February

2021. The caregiver was defined as the person responsible for

attending to the needs of a child with KD. Detailed information

on the proportion of the relationship between KD patients and

caregivers can be seen in Appendix S1.

Participants

Discharged children with KD and caregivers were eligible if

they met the following inclusion criteria:

• Patients < 18 years old; AND

• The diagnosis of complete or incomplete KD was

established according to the American Heart Association

guideline in 2017 (14); AND

• Patients of initial onset of KD; AND

• KD patients without any major medical conditions; AND

• Currently taking at least one medication; AND

• Informed consent was obtained from all participants; AND

• Caregivers have normal cognitive function and competent

communication ability.

Exclusion criteria were as follows:

• The patient was previously diagnosed with KD and had a

recurrence; OR

• Caregivers were diagnosed with any psychiatric

disorders; OR

• Caregivers had medical work experience; OR

• Unwilling to participate in the survey.

All KD kids received the standard therapy, which included

high doses of IVIG (2 g/kg) as a single infusion and aspirin (30–

50 mg/kg/d during the acute phase of illness) immediately after

the diagnosis. The dose of aspirin was lowered to 3-5 mg/kg/d

after the child had been afebrile for 48–72 h. The 2nd IVIG

of the same dosage was administrated for KD patients with
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initial IVIG-resistant. If fever persists 36 h after the 2nd IVIG

infusion, intravenous methylprednisolone (30 mg/kg/dose) was

performed for 3 consecutive days. No other therapies, including

infliximab, plasma exchange, and cytotoxic agents, were used in

the treatment protocol. Initial IVIG resistance was defined as

recurrent or persistent fever for at least 36 h but not longer than

7 days after initial IVIG treatment (14). CAL was defined as a

coronary artery internal diameter with a z score of ≥2.5 in at

least one of the following coronary arteries: left, right anterior

descending, and left-main (29).

Data collection tools and survey
procedures

Sociodemographic characteristics of KD
caregivers

On the day of discharge, KD patients’ demographic

and clinical data, such as age, male/female, and length of

hospitalization, were retrieved from the electronic medical

records. The attending doctor provided instructions for the

drugs to the KD caregivers, including the names, therapeutic

effects, dosage, frequency of use, and main side effects at

discharge. There were no teaching sessions related to medicine

for KD caregivers during the hospital stay.

Eligible KD caregivers were invited to participate in the

study and provided with information on the study objectives,

study content, and investigation procedures. The survey was

carried out through face-to-face interviews using the paper-and-

pencil method. A self-developed and structured questionnaire

designed by a researcher (BH) was used to obtain information

on the sociodemographic variable of the KD caregivers.

The questionnaires were required to be filled out on the

spot. Caregivers of discharged children with KD completed

questionnaires anonymously after giving signed informed

consent. For illiterate participants, the interviewers read the

question items word by word exactly, and participants’ responses

were recorded on the questionnaires. The questionnaires were

collected immediately after completion, checked for missing

information, and followed up with the participants.

The Chinese version of the Medication Literacy
Assessment

Due to the COVID-19 pandemic, stringent rules for

pandemic protection measures were diligently applied. We

assess the medication literacy of KD caregivers by telephone.

Twenty days after discharge, the interviewers made telephone

calls to the KD caregivers to assess their medication literacy

based on an outlined structured interview. All patients had

at least one follow-up in the outpatient department from

hospital discharge before ML assessment. Medication literacy

was measured by the Chinese version of the Medication

Literacy Assessment for Discharged Patients (MedLitRxSE-

Chinese). Maniaci and colleagues first proposed the Medication

Literacy Assessment in English (MedLitRxSE-English) (30). The

MedLitRxSE-English was used to measure the ability of patients

to read, comprehend, calculate, and cope with medication-

related problems in the medical information environment to

assess their level of medication literacy (31). The MedLitRxSE-

Chinese is a self-administered scale. It was introduced by Zheng

et al. (32) according to the principles of Brislin and culture

adjustment (33). The questionnaire assessed the patient’s ability

to understand, calculate, and process drug information.

The MedLitRxSE-Chinese includes nine items with a

dichotomy scoring system (1 for correct answers and 0 for

errors). Item 7 has only a “Yes” or “No” answer, and item 9

has specific names. Therefore, items 7 and 9 do not contribute

to the total score. As a result, the maximum scale score is

7. The total score ranges from 0 to 7, and a higher score

reflects a higher level of medication literacy. The scores were

divided into three groups: adequate literacy (≧6), marginal

literacy (4-5), and inadequate literacy (<4). The MedLitRxSE-

Chinese has good reliability and validity in Chinese populations

(Cronbach’s α coefficient = 0.850, content validity index of

the questionnaire = 0.812, and retesting reliability coefficient

= 0.94) (32, 34). Specifically, in item 3, the original question

was: “Did you know the generic names of the medicines that

your kids are taking”. Considering the name of drugs may

be difficult to know by all KD caregivers as it is medical

jargon. The brand names of medicines seem to be easier

to bear in mind. So we changed the question to: “Did you

know the generic or brand names of the medicines your kids

are taking”.

Before conducting the Medication Literacy Assessment,

the researchers obtained oral informed consent. Each KD

caregiver was required to answer the MedLitRxSE-Chinese. The

investigators checked the nine scales through an electronic

medical record system to determine whether the answer was

correct. The flow chart of the survey process can be seen in

Appendix S2.

Data analysis

Continuous variables were directly expressed as a range.

Categorical variables were expressed by presenting the frequency

and proportion in each category. Demographic information

was analyzed by descriptive statistical analysis. We used t-tests,

analysis of variance, and the Kruskal–Wallis H test for the

univariate analysis. Logistic regression analysis was used to

analyze the independent influencing factors of medication

literacy. All P-values were from 2-sided tests, and the results

were considered statistically significant at P < 0.05. Statistical

analysis was performed with SPSS (version 22.0, Chicago, U.S.).
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Results

General characteristics of caregivers

From March 2020 to February 2021, 106 caregivers

of discharged children with KD who met the inclusion

criteria were included in the present study. Nine were

further excluded in the data cleaning stage because of

missing variables. A total of 97 completed questionnaires

were received, with a valid response rate of 91.5%. There

were no significant differences in gender of KD caregivers,

education level, income, employment status and follow-up

intervals. Meanwhile, there were significant differences in the

age of KD caregivers, type of KD patients (complete VS.

incomplete), the complication of KD patients (CAL VS. non-

CAL), and duration of hospitalization (P < 0.05). The general

characteristics of KD caregivers and patients are presented in

Table 1.

Medication literacy of caregivers of
discharged children with KD

In brief, the mean score of medication literacy was

4.91 (1.51). Caregivers who obtained a score ≧ of 6 were

39.2% (38) and considered adequate medication literacy.

Those who obtained a score of 4-5 were 39.2% (38) and

were considered marginal medication literacy, whereas 21.6%

(21) obtained a score <4 and were considered inadequate

medication literacy. Although all caregivers knew their kids

had to take medicine after discharge, only 86.6% knew how

many kinds of drugs their kid should take daily, and 76.3%

could name the medications their kid was taking. 78.4%

knew the frequency of taking medications every day, only

38.1% knew the effects, and 32.9% had been informed of

the side effects of drugs. Furthermore, only 19.6% knew the

side effects of each kind of medicine their kid was taking

(Table 2).

Influencing factors of medication literacy

Table 3 shows the results of the univariate analysis. Five

factors were significantly associated with medication literacy,

with higher scores observed in highly educated, a higher income,

unemployed, shorter follow-up intervals, and longer duration of

hospitalization.

The multiple logistic regression shows that education

level, monthly income, and duration of hospitalization are

the independent influencing factors on medication literacy of

KD caregivers. Medication literacy scores increased with the

educational level, monthly income, and length of hospitalization

(Table 4).

TABLE 1 General characteristic of KD caregivers and KD patients.

Characteristics Items No. of

participants

(N = 97)

Percentage

(%)

Age of KD caregivers (years)

≤35 65 67.01

>35 32 32.99

Gender of KD caregivers

Male 50 51.55

Female 47 48.45

Education level

Middle school

and below

20 20.62

High school 30 30.93

College 29 29.90

Master/Doctoral 18 18.55

Income (monthly)

<2,000 Yuan 30 30.93

2,001–5,000

Yuan

23 23.71

5,001–9,000

Yuan

23 23.71

>9,000 Yuan 21 21.65

Employment status

Full-time/Part-

time

52 53.61

Unemployed 45 46.39

Follow-up intervals (days)

≤7 days 54 55.67

>7 days 43 44.33

Duration of hospitalization

(days)

≤5 days 37 38.14

>5 days 60 61.86

Age of KD patients (years)

<5 40 41.24

≥5 57 58.76

Number of medicines the

KD patients currently taken

1 1 1.03

2-3 83 85.57

≥4 13 13.40

Type of KD patients (n)

Complete KD 68 70.10

Incomplete

KD

29 29.90

Complication of KD patients

CAL 19 19.59

Non-CAL 78 80.41

CAL, Coronary artery lesions; Non-CAL, Non-coronary artery lesions.
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TABLE 2 Medication literacy for caregivers of discharged children

with KD.

Items Number of

correct answers

no. (%) (n = 97)

1. Did your kids take medicines after discharge

from hospital?

97 (100%)

2. How many kinds of medicines did your kids need to

take every day?

84 (86.6%)

3. Did you know the generic or brand names of the

medicines that your kids are taking?

74 (76.3%)

4. Did your know the dosage of each kinds of medicine

that your kids are taking?

92 (94.8%)

5. Did you know how many times a day for each kind

of medicine?

76 (78.4%)

6. Do you know the purpose (effect) of each kind

of drug?

37 (38.1%)

7. Have you ever been warned of side effects of the

medicines that your kids are taking?

32 (32.9%)

8. Did you know the common side effects of each kinds

of medicine your child is taking?

19 (19.6%)

9. Did you know whom you should consult with in case

of questions related to the medicines you are taking?

A. Physician 6 (6.2%)

B. Pharmacist 63 (64.9%)

C. Nurse 23 (23.7%)

D. I have no idea 3 (3.1%)

E. Others 2 (2.1%)

Discussion

Our study described the status of medication literacy

among Chinese caregivers of discharged children with KD

and explored possible influencing factors of medication

literacy. Our findings showed that most of the Chinese

KD caregivers had insufficient medication literacy (≤5

scores), and only 39.2% of the caregivers had adequate

medication literacy (>5 scores). Meanwhile, our study

also found that educational level, monthly income, and

length of hospitalization were independently associated with

medication literacy.

To properly use their medications, patients must read

the related medical information, including medication

labels and instructions, and take the accurate dose. Our

study is of obvious importance, considering that KD

predominantly affects children <5 years of age. Most KD

patients lack medication adherence and do not know how

to self-medication properly. Thus, knowing the status and

exploring the influencing factors of medication literacy among

KD is essential.

Our study showed that medication literacy among KD

caregivers needs improvement as the overall medication literacy

scores are low, consistent with previous reports of Chinese

populations (10, 35). Thus, it is critical to improve the

medication literacy of the KD caregivers as inappropriate

medication use was identified to be significantly associated with

low medication literacy (6, 8, 10).

Several factors were associated with higher medication

literacy. Our findings are consistent with the results of

other studies that showed higher education levels and

higher income were significantly associated with a higher

medication literacy score (13, 31, 36, 37). Highly educated

obtain higher medication literacy scores indicating that general

knowledge may contribute to understanding medication

information. The higher the educational level of caregivers,

the stronger their ability to obtain medication information,

the wider the channels for obtaining information, and the

stronger the ability to make correct medication decisions

(38). It was worth noting that most caregivers in this

population had a low education level and limited knowledge

of medication regimes, indicating that they are prone to

trusting physicians about their treatment. Higher monthly

income is another influencing factor, suggesting that caregivers

with higher incomes might have more access to medication

knowledge and were more likely to pay more attention to

promoting health levels. Therefore, caregivers who are less

educated and earned less should be targeted for medication

literacy improvement.

Duration of hospitalization was another independent

factor affecting medication literacy. We found that those

with a longer duration of hospitalization were more likely

to have a higher level of medication literacy, which is

consistent with an early study (39). It indicated that medical

staff should focus on caregivers with shorter duration. A

possible explanation was the longer the patients stayed in

the hospital, the more health information their caregivers

received from doctors and other nurses. Meanwhile,

these caregivers may pay more attention to their kids’

conditions while in the hospital, thus improving their

medication literacy.

Based on the results of this study, we provide several

suggestions to improve medication literacy among KD

caregivers. First, effective communication between caregivers

and health care providers is needed. Second, high-quality

and comprehendible education materials (e.g., booklets,

online medical information) should be designed as caregivers

sometimes cannot remember detailed medication information

and guidance verbally communicated by physicians.

Third, provide a training education to improve the

nursing knowledge and level of Kawasaki disease among

medical staff. Besides, regular follow-ups are important

methods to gain medication knowledge and improve

medication literacy.
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TABLE 3 Univariate analysis of determinants of medication literacy for KD caregivers.

Variables No. The score of ML t/H/χ2
P

0–3 4–5 6–7

Age of KD caregivers (years) 4.619 0.099

≤35 65 10 28 27

>35 32 11 10 11

Gender of KD caregivers 0.317 0.853

Male 46 11 17 18

Female 51 10 21 20

Education level 52.555 <0.001

Middle school and below 20 16 3 1

High school 30 2 16 12

College 29 2 12 15

Master/Doctoral 18 1 7 10

Income (monthly) 46.240 <0.001

<2,000 Yuan 30 15 8 7

2,001–5,000 Yuan 23 6 11 6

5,001–9,000 Yuan 23 0 16 7

>9,000 Yuan 21 0 3 18

Employment status 12.646 0.002

Full-time/Part-time 52 13 27 12

Unemployed 45 8 11 26

Follow-up intervals −3.792 <0.001

≤7 days 54 4 22 28

>7 days 43 17 16 10

Duration of hospitalization 18.161 <0.001

≤5 days 37 15 16 6

>5 days 60 6 22 32

Age of KD patients (years) 0.083 0.959

<5 40 9 15 16

≥5 57 12 23 22

Number of medicines the KD patients currently taken 4.957 0.292

1 1 / / 1

2–3 83 17 31 35

≥4 13 4 7 2

Type of KD patients 1.592 0.451

Complete KD 68 15 24 29

Incomplete KD 29 6 14 9

Complication of KD patients 4.074 0.13

CAL at the acute phase 19 1 10 8

Non-CAL at the acute phase 78 20 28 30

t, two-sample t-test; H, Kruskal–Wallis test; CAL, Coronary artery lesions; Non-CAL, Non-coronary artery lesions.

Limitations

This study has potential limitations. First, our study had a

small sample size. Second, all the caregivers came from Sichuan,

southwest of China, which limited the generalization of the

findings. Future studies should focus on caregivers from other

districts and larger sample sizes. Third, we didn’t collect data on

where the caregivers learned information about the medication

or their preferred way of receiving it. This could help medical

care institutions improve their future services and the medical

literacy level of their patients’ caregivers. Four, the telephone

call-based assessment may introduce bias.
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TABLE 4 Multiple logistic regression of influencing factors among KD caregivers.

Determinants B S.E. Wald P OR 95%C.I. of OR

Lower Upper

Education level 1.461 0.544 7.21 <0.001 4.311 1.484 12.524

Income (monthly) 2.249 0.622 13.071 <0.001 9.474 2.8 32.058

Employment status (Employed) −2.563 1.333 3.694 0.055 0.077 0.006 1.052

Follow-up intervals −0.237 0.156 2.326 0.127 0.789 0.582 1.07

Duration of hospitalization 0.399 0.169 5.545 0.019 1.49 1.069 2.076

B, Partial regression coefficient; SE, Standard error; CI, Confidence intervals.

Conclusion

The overall level of medication literacy among KD caregivers

is low and needs to be improved. A higher level of education,

higher income, and longer duration of hospitalization were

influencing factors of adequate medication literacy. However,

further multiple-center research with bigger sample size is

needed to find effective measures to improve medication literacy

among caregivers.
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