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INTRODUCTION

Coronary heart disease  (CHD) is also termed as 
coronary artery disease or ischemic heart disease. It is a 
condition in which heart receives less oxygenated blood 
due to atheroma, thrombosis, or spasm of  coronary 
arteries.[1] CHD comprises acute coronary syndromes, 
unstable angina, and myocardial infarction. These are 
the frequent causes of  death in cardiovascular disease 

patients.[2] Hypertension, smoking, increased serum 
cholesterol, diabetes mellitus, mental stress, and obesity 
are considered as potential risk factors for CHD. An 
individual with all these risk factors will have increased 
risk of  developing CHD.[1] According to the World 
Health Organisation and Indian Council of  Medical 
Research, CHD along with diabetes and hypertension 
are going to be the major causes of  morbidity and 
mortality by 2020.[3]

Background: Patient information leaflets (PILs) are effectively used to improve the patient’s knowledge 
about medications, disease, diet, and lifestyle modifications.
Aim: This study aims to develop and evaluate PILs for coronary heart disease patients.
Materials and Methods: Primary, secondary, and tertiary resources were used to develop PILs. The developed 
PILs were validated by four doctors, four academic pharmacists, and one dietician. PILs design and layout 
was prepared using barker able leaflet design (BALD) criteria. PILs readability was assessed using the Flesch 
Reading Ease test (FRE), Flesch–Kincaid Grade Level (FKGL), and user readability methods. User opinion on 
PILs content and design was obtained from patients.
Results: The FRE and FKGL readability scores were 61.5 and 7.4, respectively. The BALD criteria scores for 
English, Kannada, and Malayalam PILs were 28, 27, and 26, respectively. The overall user testing readability 
means scores had significantly improved from 45 to 79.30. Nearly 82.55% of patients rated the PILs as good 
design and content.
Conclusion: The developed leaflet met the standard criteria for easy reading and comprehension. The 
majority of the patients gave good opinion on the content and design of the PILs.
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CHD is best managed when positive health behaviors 
become part of  long‑term habits of  life. Almost half  of  
the patients with a history of  heart disease are poorly aware 
of  CHD symptoms and the impending heart attack. Delay 
in seeking medical attention is due to the poor knowledge 
about CHD disease symptoms and its risk factors. Thus, 
providing information to the patient or the patient’s 
representative regarding their disease, medications, and 
lifestyle modifications will improve the quality of  life (QoL) 
of  the patients. Many studies revealed that education 
which has provided verbally to the patients usually fails 
because of  confusion and forgetfulness. Therefore, 
patient information leaflets (PILs) are universally accepted 
counseling aids to provide information about their lifestyle 
modifications, disease, and medications.[4‑6]

MATERIALS AND METHODS

Study design
This study was carried as part of  the study on the impact 
of  pharmaceutical care on the clinical outcomes and QoL 
for CHD patients in a tertiary care teaching hospital. 
Central Ethics Committee clearance  (Ref. no. NU/
CEC/2018/01) was obtained before initiating the study. 
Patients aged above 18  years and diagnosed with CHD 
with or without comorbidities were enrolled in the study. 
Literate patients were enrolled from both the inpatient 
and outpatient departments of  cardiology. Pretest and 
posttest design were carried out for assessing the readability 
of  PILs. Demographic details such as comorbidities, 
age, sex, and educational status were obtained from the 
patients. Kuppuswamy socioeconomic scale[7] was used 
for calculating the enrolled patient’s socioeconomic status.

The sample size was calculated based on 80% of  power and 
5% of  level of  significance; standard deviation is 12 and the 
minimum significant difference is 4.[8] The minimum sample 
size required for the study is 73, anticipating dropout rate 
is 15%, and the required sample size is 86. The participants 
were enrolled proportionally based on the availability in 
different languages.

Development and validation of patient information 
leaflets
Initially, PILs are prepared in English by referring primary, 
secondary, and tertiary resources. Various review and 
research articles related to CHD were referred as primary 
resources.[4] Secondary resources included up‑to‑date 
Micromedex, WebMD, and Medscape. The tertiary 
resources include standard books such as Clinical Pharmacy 
and Therapeutics[1] and Pharmacotherapy A Pathophysiological 
Approach.[2] Information on the symptoms, risk factors, 

diagnosis, diet, and lifestyle, commonly prescribed 
medications, and the importance of  regular checkups were 
included in the PILs. The content of  PILs was validated 
by the expert committee consisting of  four doctors, four 
academic pharmacists, and one dietician. For the validation 
of  PILs, checklist criteria were provided to the expert 
committee. The necessary changes in PILs were made 
based on the suggestion of  the committee before assessing 
the readability. PILs design and layout was developed using 
barker able leaflet design (BALD) criteria. The BALD criteria 
scores were calculated based on the font size, indenting, 
separation between lines, alignment, box type text, number 
of  colors, use of  pictures, and good‑quality paper. As per the 
BALD criteria, a PIL score between 20 and25 (maximum 
score is 32) is considered as good layout and design.[9‑11] 
The prepared and validated PILs in the English version 
was translated to Kannada and Malayalam languages, using 
forward and backward translation procedure; then, these 
leaflets were also assessed for readability.

Assessment of readability
PILs readability was assessed using Flesch–Kincaid Grade 
Level (FKGL),[12] Flesch Reading Ease test (FRE),[13] and 
user testing questionnaire. User‑testing questionnaire 
was developed based on the content of  PILs. It includes 
10 validated multiple choice questions. The baseline 
knowledge of  CHD patients  (English or Kannada or 
Malayalam language) was assessed using user‑testing 
questionnaire. After determining the baseline knowledge, 
the patients were allowed to read the PILs for 20 min. After 
reading the PILs, posttest was performed using the same 
user testing questionnaires to reassess the knowledge. The 
user‑testing response evaluation was assessed using the 
following formula:

Response evaluation =
Total number of correct responses

×100
Total number of questions          

After user testing, user opinion on PILs content, design, 
and layout were obtained from patients. For this, four 
user‑opinion questions were prepared and validated. The 
scores for this questionnaire were ranged from five to one.

The interpretation of  user opinion scores assessment is 
as follows:[8,14]

•	 If  the score is 14–20, the content, design, and layout 
of  the PIL is considered as good

•	 If  the score is 9–14, the content, design, and layout of  
the PIL is considered as average

•	 If  the score is 0–9, the content, design, and layout of  
the PIL is considered as poor.
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RESULTS

Baker able leaflet design scores
PILs design and layout scores were obtained by BALD 
criteria. The scores obtained for the English, Kannada, and 
Malayalam version of  PILs were 28, 27, and 26, respectively.

Sociodemographic details of the patients
One hundred and one individuals were included according 
to the study criteria. Of  the 101 patients recruited for this 
study, 73 (72.77%) were males, 86 (85.14%) were literates, 
and 51 (50.49%) belong to the upper lower socioeconomic 
status. Sociodemographic details of  the patients are 
depicted in Table 1.

Readability test score
The FRE readability test scores were found to be 61.5; this 
indicates that the prepared leaflet is a standard one and it is 
easier to read and understand. FKGL test score was found 
to be 7.4; this means the prepared leaflet can be understood 
between the grade levels 7–8. Readability of  Kannada, 
English, and Malayalam PIL was assessed by user‑testing 
questionnaires. Of  the 86 PILs users, Kannada leaflet 
users were found to be more – 40 (46.511%) followed by 
English leaflet users – 26 (30.23%), and Malayalam leaflet 
users  –  20  (23.52). User‑testing readability mean score 
for overall leaflet user had significantly improved from 
45 to 79.30. Complete user‑testing readability scores of  
Kannada, English, and Malayalam versions of  PILs are 
depicted in Table 2.

User opinion score
Overall, 82.55% of  patients rated the PILs as good design 
and content. The user‑opinion scores of  English, Kannada, 
and Malayalam version PILs are presented in Table 3.

DISCUSSION

This study was involved in the development and validation 
of  PILs for CHD, and the previous researches developed 
and validated leaflets on peptic ulcer, hypertension, diabetes, 
asthma,[11] hemodialysis[14] and chronic obstructive pulmonary 
disease,[15] diabetic foot ulcer,[16] and tuberculosis.[8] This study 
is unique, compared to previous studies as many of  the 
earlier studies used either western formula or user‑testing 
questionnaires to assess the readability of  PILs. In the 
present study, readability was evaluated by both western 
formula and user testing questionnaires.[4,11,14,15] The mean 
BALD score for developed PILs in English language was 
better compared to previous studies,[11,15,16] and the score 
was similar to Mateti et al.[14] The mean BALD score for the 
prepared PILs in the Kannada language was 27 whereas 26 
in previous studies.[10,16]

Table 2: User‑testing readability scores of patient information 
leaflets
Type of users Mean±SD P

Pretest scores Posttest scores

Kannada (n=40) 39.75±10.73 78.25±9.57 <0.00001
English (n=26) 51.53±12.86 81.15±9.51 Result is significant 

<0.00001
Malayalam 
(n=20)

47±10.80 79±8.52 Result is significant 
<0.00001

Overall PILs 
users (n=86)

45±12.43 79.30±9.30 Result is significant 
<0.00001

SD=Standard deviation, PILs=Patient information leaflets

Table 3: User‑opinion scores of patient information leaflets
Type of users Number of patients (n=86), n (%)

Kannada
Good 35 (87.5)
Average 5 (12.5)
Poor ‑

English
Good 21 (80.77)
Average 5 (9.23)
Poor ‑

Malayalam
Good 15 (75)
Average 5 (25)
Poor ‑

Overall PILs users
Good 71 (82.55)
Average 15 (17.45)
Poor ‑

PILs=Patient information leaflets

Table 1: Demographic details of coronary heart disease 
patients recruited for the study
Demographic details Number of patients (%)

Age, mean±SD 58.06±8.35
Gender

Male 73 (72.27)
Female 28 (27.73)

Educational status
Primary school 23 (22.77)
Middle school 17 (16.83)
High school 23 (22.77)
Intermediate 4 (3.96)
Graduate 19 (18.82)
Illiterate 15 (14.85)

Socioeconomic status
Upper 2 (1.98)
Upper middle 9 (8.91)
Lower middle 35 (34.66)
Upper lower 51 (50.49)
Lower 4 (3.96)

Comorbid
Hypertension 22 (21.78)
Diabetes 27 (26.73)
Hypertension + diabetes 18 (17.82)
Family history 16 (15.84)

Social history
Smoking + alcoholic 24 (23.76)
Smoking 13 (12.87)
Alcoholic 12 (11.88)

Diet
Vegetarian 22 (21.78)
Mixed 79 (78.22)

SD=Standard deviation
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In our study, the readability score was attained 7.4 for 
FK‑GL and 61.5 for the FRE. In another study, FRE 
score was 73.9 better than our study, and the FK‑GL 
score was 6.1 lesser than our study.[16] The previous studies 
achieved 68.3 scores for FRE which is more compared 
to our study and 7.4 for FK‑GL which is similar to our 
study.[15] FRE score was 72.4 and 80 in other studies which 
was more compared to our study.[4,11] Most of  the studies 
used western scales to assess readability, and these scales 
are not suitable for Indian languages. Hence, the present 
study was attempted to evaluate the readability of  Kannada 
and Malayalam language leaflet by user testing. In our 
research, the mean score of  user‑testing questionnaires 
had notably improved from 45 to 79.30 which is better 
than the previous researches. The improvement in the 
scores was due to the provision of  PILs  (information 
about symptoms, risk factors, diagnosis, diet, and lifestyle, 
commonly prescribed medications, and the importance of  
regular checkups) and allowed the participants to read the 
PILs for 20 min. After reading the PILs, the posttest was 
done to reevaluate the knowledge. In the previous study, 
the overall user‑testing mean score was 44.25–69.62[14], 
whereas the overall user‑testing mean score for another 
study was 43.4–69.7.[16] In previous research work, the 
overall user opinion on the leaflet content and design was 
81.44%[14] and 82.4% in another research study[16], which 
is almost similar to our study. The limitations of  the study 
include the following: long‑term retention of  knowledge 
was not evaluated and the readability of  Kannada and 
Malayalam language PILs was not performed due to the 
unavailability of  the readability formulae in the Indian 
languages.

CONCLUSION

The readability of  the Indian language PILs was assessed in 
a better way by user‑testing questionnaires compared to the 
western scales of  FRE and FK‑GL readability methods. In 
our study, the knowledge about the disease and medication 
had significantly been improved after reading the PILs. 
Nearly 82.55% of  patients rated the PILs as good design 
and content.
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