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ABSTRACT

Purpose: This study examined the reading difficulty of Consumer Medicine Information leaflets
of five chronic-disease medicines.

Design/ Methodology/ Approach: In this descriptive, cross-sectional study, 192 leaflets were
randomly downloaded from the World Wide Web: Asthma (35), Cancer (42), Diabetes (41), HIV
(29), and Hypertension (45). Text from each ‘leaflet’ was analysed using the Simple Measure of
Gobbledygook (SMOG), Flesch Reading Ease, and Gunning Fog indexes.

Findings: Consistently, the difficulty of the texts exceeded the recommended difficulty levels. A
comparison of mean scores showed leaflets for HIV medication were the most difficult to read
because they were written at grade levels too high for the average literate adult.

Research Limitations: Readability indexes are suited to only prose. They neither measure how
well-organised the text is, nor indicate the suitability of typographical features, such as
illustrations, typeface, appeal of presentation, and use of white space. Readability scores do not
account for readers’ backgrounds, exposure, and motivation.

Practical implication: Developing user-friendly consumer medicine information leaflets can
reduce the need for extensive explanations, allowing healthcare providers to allocate their time
more efficiently.

Social Implication: Improving the readability of Consumer Medicine Information leaflets can
enhance health literacy, leading to better health outcomes and reduced healthcare costs associated
with medication errors.

Originality/Value: While readability indices have been widely used, their application specifically
to Consumer Medicine Information leaflets for chronic ailments such as diabetes, hypertension,
asthma, arthritis, and heart disease in Ghana is novel. Chronic ailments require continuous and
often complex medication regimens, making readability particularly crucial.

Keywords: Chronic diseases. communication. health literacy. patient. readability

INTRODUCTION

Chronic diseases are a major health and development challenge of the 21% century (Fekadu, et al.,
2021). In 2019, non-communicable diseases claimed over 41 million lives globally representing
71% of fatalities (Ramesh & Kosalram, 2023). Rising numbers of people living with chronic
diseases indicate the need to provide patients with sufficient information to allow them to manage
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those ailments in ways that fit their lifestyles because adequate communication with patients and

their families is essential to good healthcare (Payne, 2002). Package leaflets (PL), also known as

Consumer Medicine Information leaflets (CMI), are enclosed in medicine packs to provide

essential facts that consumers need to know before, during, and after they take any medicine

(National Prescribing Service Limited, 2019; Leuck, 2016). These documents are often difficult to
read and understand, especially for those who need them most.

It is increasingly difficult for overwhelmed primary healthcare providers to expend adequate
amounts of time on chronic disease patients and their caregivers. Written information could ensure
that pertinent advice is targeted effectively (Petterson, 1994). Printed information offers some
advantages over verbal communication; for example, distressed patients may not fully understand
or recall information provided by healthcare providers in a face-to-face setting. Furthermore, once
provided, written information becomes an ever-present reference source during the treatment,
keeping patients more aware of what to expect and affording them the capacity to make informed
decisions. Written information is good for patients (Flinton et al., 2018). Yet, health information
can overwhelm even individuals with advanced literacy skills. Therefore, the prevalence of poor
health literacy (HL), and poorly readable health and medicine information material together would
be counterproductive to efforts to support persons living with chronic diseases.

In the developing world, where there are critical constraints to accessing healthcare, and where
health literacy may be especially low, providing any sort of written health information with poor
readability is dangerous. One way to tackle this challenge is to improve the reader-friendliness of
CMI, and one such method is based on the assessment of text readability. The authors found that
research in Ghana on the readability of written health information materials was critically scanty.
It appeared that this scarcity was more so in the case of written medicine information materials
that accompany chronic disease medication. In this study, we evaluated the reading difficulty of
package leaflets of five groups of chronic disease medications available in Ghana using three
readability formulae. We compared reading difficulty among the groups of package leaflets.

THEORETICAL FRAMEWORK

The orientation of this study is rooted in Health Literacy (HL) Theory. The use of health literacy
as a term is traced to 1974 when it was originally used as a learning goal in elementary schools
and referred to the relationship between the education system, the healthcare system, and mass
communication (American Medical Association, 2005). In the last decade of the 20th century, the
concept was introduced into the published healthcare knowledge base. From then, the emphasis
on health literacy evolved to centre on the health literacy skills of individuals (Cutilli & Bennett,
2009).

In the earliest conceptualisation of health literacy, the attention was on the capacity for or the
degree to which individuals apply fundamental numeracy and reading skills to access, process, and
comprehend health-related information that they require to make informed decisions (Parker &
Ratzan, 2010). Subsequently, the World Health Organisation broadened the focus to describe “the
cognitive and social skills that determine the motivation and ability of individuals to gain access
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to, understand, and use information in ways that promote and maintain good health” (World Health
Organization (WHO), 1998, p. 10). Some definitions of health literacy focus on health promotion.
For instance, Nutbeam (2000) theorises that health literacy encompasses the “personal, cognitive,
and social skills” based on which individuals can access, comprehend, and utilise information to
promote good health. other definitions bring to the fore the idea that health literacy evolves along
individuals’ life courses (Mancuso, 2008). Related to this evolving quality of health literacy is the
idea that HL is a dynamic state; Zarcadoolas, Pleasant and Greer (2005) define HL as a wide range
of skills that people develop, thus highlighting not only the dynamic nature of HL but also the
individual agency involved in HL development.

More germane to the present study is those theories and conceptualisations of HL that focus on
systemic factors. In this regard, a concept of HL that is particularly apropos is that of the Institute
of Medicine (2011), that health literacy has consequences for the entire healthcare effort and is
founded on the interface between an individual’s competencies and the health settings, education
structures, and general socio-cultural milieu within which that individual is embedded. Berkman,
Davis and McCormack, (2010) assert that health literacy depends “upon individual and system
factors, which also include the communication skills, knowledge, and culture of both the
professional and lay person, the context as well as the demands of the health care and public health
system.” It is this theoretical and operational conceptualisation that drives the present work. The
authors approach this work from the perspective that while health literacy primarily involves
individual capacity, there are conditions and systems in the healthcare context that could be made
to accommodate or complement such individual ability. From this shared responsibility
perspective, the authors of the present work contend that media of health communication, such as
package leaflets or consumer medicine information can be designed to accommodate or
complement the literacy of the average adult health seeker. Approaching health literacy from such
a perspective allows for health contexts to be designed to actively counter unhelpful assumptions.
Some of these assumptions are characterised as misconceptions by Parnell (2018) are that: 1)
patients’ affirmative claims of having understood health information and instructions are actual
indicators of comprehension, 2) using plain language in healthcare settings (in lieu of medical
jargon) is condescending to well-educated patients, 3) only persons with low education (or cannot
read and write) have low health literacy skills, 4) patients will voluntarily admit to being unable to
read provided health materials, and 5) number of years of formal schooling necessarily signals
high health literacy.

As the capacity of an individual to get, process, and understand basic health information and
services to make sound health decisions (Institute of Medicine, Board on Neuroscience and
Behavioural Health & Committee on Health Literacy, 2004), health literacy is vital to individuals’
acting on health information; it also is a key factor in medicine-taking behaviour (Coulter & Ellins,
2007). HL affects a person’s ability to engage in self-care and chronic disease management.
Limited health literacy has been linked with people skipping preventative procedures, poorly
managing chronic diseases, being hospitalised more, and paying higher healthcare costs (US
Department of Health and Human Services, 2019). Despite its importance, HL across the world is
low. Some estimate that low HL may be as prevalent as 47% in developed countries, and worse in
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developing countries (Munsour et al., 2017). The “challenges in reading and understanding written
medicine information leaflets may represent one cause for the high rates of medication errors, such
as poor adherence which attenuates optimum medicine benefit” (Alotaibi et al., 2016, p. 123).
Moreover, persons with limited health literacy are more likely to have chronic ailments but lesser
ability to effectively manage these illnesses (US Department of Health and Human Services,
2019).

METHODS AND MATERIALS

This study was a non-experimental, descriptive research. Five chronic diseases were selected for
this study: Asthma, Cancer, Diabetes, HIV, and Hypertension. These were designated Groups 1 to
5, respectively. The researchers randomly selected and downloaded from the World Wide Web a
total of 195 digital copies of CMI/PL for commercially available medicines for chronic ailments.
No effort was made to control the representation of any one manufacturer’s information leaflets in
the samples. However, care was taken to ensure that no one leaflet for any medication was
duplicated in the samples. The files were grouped according to disease and coded.

The entire text from individual Package leaflets (PL) was copied in turned into an online
readability calculator. Not cleaning the text before testing possibly resulted in deviations in reading
difficulty by up to two grade levels (Zhou et al., 2017). We run tests using the Flesch Reading
Ease (FRE) index, the Gunning FOG index, and the Simple Measure of Gobbledygook (SMOG)
index. We analysed the data using both descriptive and inferential statistics.

Informed by the results of tests for normality of distribution in data sets and homogeneity of
variance, we run a one-way analysis of variance to compare the SMOG and FRE data, and the
robust Welch’s ANOVA on the Gunning Fog (Tavakoli, 2012). We applied the post hoc Tukey-
Kramer test to the SMOG and FRE data, and the Games-Howell post-hoc test to the Gunning Fog
data (Cramer & Howitt, 2004; Tavakoli, 2012). We calculated eta squared for scores of each of
the three readability indexes (Ellis 2010). We interpreted eta squared results according to Cohen's
(1988) effect size benchmarks. According to these benchmarks, n?>0.01< 0.06 is small; n?> 0.06
< 0.14 is medium; and, n?> 0.14 is a large effect size.

RESULTS AND DISCUSSION

Readability levels CMI for five chronic diseases

Table 1 presents statistics describing the readability of the 5 groups of CMI as measured using the
readability indices. The mean, as a measure of central tendency was used to describe cases, except
where the Shapiro-Wilk test indicated non-normal distribution. In such cases, the median was used.
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Table 1: Descriptive statistics of the readability of CMI for five chronic diseases

Shapiro-Wilk Test of

Readability Normality
CMI Group index Mean Std.dev. Median IQR  Stat. df Sig.
SMOG 9.48 0.87 9.50 11 098 34 085
Asthma FRE 56.70 4.92 56.5 6.0 0.99 34 0.91
Fog 11.59 0.80 11.70 1.3 0.97 34 0.50
SMOG 9.75 0.66 9.90 0.9 097 41 043
Cancer FRE 54.50 4.47 54.10 6.7 0.99 41 0.85
Fog 12.28 0.82 12.30 1.2 0.97 41 0.27
SMOG 9.90 0.74 9.9 1.3 097 40 034
Diabetes FRE 53.58 3.76 53.25 5.9 0.98 40 0.79
Fog 12.75 1.15 12.85 2.0 0.93 40 0.01
SMOG 10.23 0.93 10.25 1.2 091 28 0.03
HIV FRE 49.79 6.29 50.10 8.2 0.98 28 0.83
Fog 12.72 0.99 12.85 14 0.97 28 0.67
SMOG 9.69 0.60 9.60 0.7 0.96 44 0.13
Hypertension FRE 55.46 4.23 56.25 6.0 0.96 44 0.14
Fog 12.44 0.83 12.45 1.1 0.96 44 0.12

On the SMOG index (see Table 1), the CMI with the lowest mean readability score were those for
Asthma medication (Mean=9.48, SD= 0.87), while the HIV CMI scored the highest median
readability (Median= 10.25, IQR= 1.2). On the whole, though, it can be observed from Table 1
that the mean readability scores of all CMI on the SMOG index were approximately 10. This
indicates that on average, all the CMI were written to suit the reading ability of a 10" Grade student
in the US School system. It is recommended that patient education materials and general-purpose
documents be written not above the 5™ Grade reading level (The Joint Commission, 2010) and
Grade 8 level (Cutts, 2013), respectively. This means that the CMI for all diseases was difficult to
read, according to the Simple Measure of Gobbledygook (SMOG) index.

On the other hand, according to the mean readability scores on the FRE scale (see Table 1), the
CMI for Asthma (Mean= 56.70, SD= 4.92), cancer (Mean= 54.50, SD= 4.47), and hypertension
(Mean=55.46, SD=4.23) are fairly difficult to read, while the mean score for the HIV CMI (mean=
49.79, SD= 6.29) indicates that most of these documents are difficult to read. Meanwhile, the score
for the diabetes CMI (mean 53.58, SD= 3.76) reveals that these leaflets would make for fairly
difficult reading for the average person.

According to www.readabilityformulas.com, the ideal score for readability on the Gunning Fog
index is 7 or 8. The website continues to state that anything written above a score of 12 is
practically too difficult for most people to read. Judging by these standards, the CMI for Asthma
(Mean=11.59, SD= 0.80), Cancer (Mean=12.28, SD= 0.82), HIV (Mean=12.72, SD= 0.99), and
Hypertension (Mean=12.44, SD= 0.83) medications are inaccessible to most people in terms of
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reading ability. With a median of 12.85 (IQR= 2.0), the CMI for diabetes medication was also

found too difficult to read on the Gunning Fog index.

The foregoing shows that CMI for the five chronic diseases is poorly written; they are not suited
to the reading abilities of most people. This finding agrees with most readability studies on health
communication tools such as CMI and PLs. This situation presents a grave implication: in regions
of limited reading ability and health literacy, such as Ghana, most people living with chronic
diseases may not have access to well-presented written information that would afford them self-
management of their life-altering conditions. Such a lapse in communication due to poor
readability of CMI may contribute to medication errors, limiting the benefits of medicines
(Alotaibi et al., 2016).

Differences in reading difficulty between CMI for five chronic diseases

Variances were homogenous among CMI groups on the SMOG index [F(4, 182)=1.197, p=0.314]
and also on the Flesch Reading Ease index [F(4,182)= 1.681, p=0.156]. For this reason, the classic
omnibus analysis of variance (ANOVA) procedure was employed for the SMOG mean scores and
also the FRE mean scores. The variances were heteroscedastic [F(4,182)= 3.298, p=0.012] among
the groups on the Gunning Fog index. Therefore, the more robust Welch’s ANOVA was employed
to compare group means for the Fog index. Table 3 presents the results of the ANOVA, while
Table 4 presents results from the Welch test of equality of means.

Table 2: One-way ANOVA results for SMOG Index and FRE index mean scores.

ANOVA
SS;LT;r(()efs df  MeanSquare F Sig.
Between Groups 9.575 4 2.394 4261  0.003
SMOG Score Within Groups 102.232 182 562

Total 111.806 186

Flesch Reading ~ Dciveen Groups - 845.152 4 211.288  9.638  0.000
Ease Score Within Groups 3989.830 182 21.922
Total 4834.983 186

Table 3 shows that at p=0.05, the differences between the mean scores for the five groups of CMI
were significant in at least some cases. This was true for mean scores from both the SMOG index
(p=0.003) and the FRE index (p=0.000). These results mean that although the CMI are generally
difficult to read for most people, the difference in the reading difficulty levels of at least some CMI
is statistically significant across the 5 groups of documents. The finding agrees with the study of
Monkman et al. (2020) who claimed that medication information is often difficult to read and not
suitable for consumers This meaning applies to both SMOG and FRE scores.
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Table 3: Robust Tests of Equality of Means for Gunning Fog Index Scores
Statistic? dfl df2 Sig.
Welch 9.606 4 86.451 0.000

a. Asymptotically F distributed.

According to the information in Table 4, there is a statistically significant difference (p= 0.000)
between the means of at least some CMI as measured on the Fog index. This means that while all
the five groups of CMI are generally difficult for the average person to read, some are statistically
more difficult to read than others.

The Tukey-Kramer post hoc test showed that the Asthma CMI was statistically more readable than
CMI for HIV medication as measured on the SMOG index. Also, on the same index, the CMI for
hypertension medication was easier to read than those for HIV medication. Meanwhile, as
measured by the Flesch Reading Ease index, CMI/PLs for asthma medication were statistically
easier to read than those for diabetes and HIV. PLs for cancer medicine were easier to read than
those for HIV; PLs for diabetes medication were easier to read than those for HIV; and PLs for
hypertension medication were found easier to read than those for HIV.

As for scores from the Gunning Fog index, The Games-Howell post hoc test showed cancer CMI
more difficult than asthma CMI, diabetes more difficult than asthma, HIV more difficult than
asthma, and hypertension more difficult than asthma. Asthma is the least difficult to read. No
differences were detected between any other pairs of means. Both post hoc tests appear to agree
that CMI/PLs for HIV medication may be the most difficult to read among the five groups tested.
Mullen, (2018) asserted that low reading level text and simple memory cues for fitting medications
into daily life (e.g. meals, sleep routine) appeared to enhance self-management behaviours among
an HIV cohort. Moreover, it appears that the leaflets for asthma medication were the most reader-
friendly among the otherwise generally difficult Consumer Medicine Information (CMI) tested.

Statistical significance notwithstanding, eta squared tests showed that it was only on the SMOG
scale that the magnitude of the effect of membership in the independent variable (Disease CMI)
on the dependent variable (readability) was medium (%= 0.086) (see Table 5). n?= 0.086 signifies
that only 8.6% of the variation in the readability scores on the SMOG index is accounted for by
variability in the CMI. This means that, regardless of statistical significance, the differences in
reading difficulty among the CMI as measured on the SMOG scale are only significant to a
medium degree in practical terms.
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Table 4: Eta squared results for SMOG scale scores

Tests of Between-Subjects effects
Dependent Variable: SMOG Score
Source Type Il Sum of df Mean Square F Sig. Partial Eta
Squares Squared
Corrected Model 9.575% 4 2.394 4.261 0.003 0.086
Intercept 17523.664 1 17523.664 | 31196.810 | 0.000 0.994
DISEASE 9.575 4 2.394 4.261 0.003 0.086
Error 102.232 182 0.562
Total 18030.150 187
Corrected Total 111.806 186

& R Squared = 0.086 (Adjusted R Squared = 0.066)

In contrast, it was observed from eta squared analysis of the scores from the FRE scale that the
magnitude of effect, or effect size, was large (12=0.175) and that it was not trivial (see Table 6).
17.5% of variation in the readability scores as measured on the FRE index was explained by
variation in the CMI. This means that, in practical terms and according to the FRE scale, the
differences in the reading difficulty among the various CMI are substantive, this is in alignment
with Georgsson and Carlsson (2020) argued that many clients may experience difficulties reading
written information and health literacy is an important concept that can have a substantial
consequence on the health of the patient.

Table 5: Eta squared results for FRE scale scores

Tests of Between-Subjects Effects

Dependent Variable: Flesch Reading Ease Score

Source Type Il Sum of df Mean F Sig. Partial Eta
Squares Square Squared

Corrected 845.1522 4 211.288 9.638 0.000 0.175

Model

Intercept 531225.363 1 531225.363 | 24232.363 | 0.000 0.993

DISEASE 845.152 4 211.288 9.638 0.000 0.175

Error 3989.830 182 21.922

Total 554585.660 187

Corrected 4834.983 186

Total

& R Squared = 0.175 (Adjusted R Squared = 0.157)

Similarly, it was observed from eta squared analysis of the scores from the Gunning-Fog scale that
the magnitude of effect, or effect size, was large (1?=0.163) (see Table 7). 16.3% of differences in
the reading difficulty levels as measured on the Gunning-Fog index were explained by differences
in the CMI. This means that, in practical terms and according to the Gunning-Fog scale, the
differences in the reading difficulty among the various CMI are substantive.

Patients who are given consumer medicine information have been found to have improved
knowledge about their medication generally, consistent with Schubbe et al. (2020) concluded that
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patients are more likely to be content with their treatment and are also more aware of possible side
effects of medicines. Consumer Medicine Information (CMI) has been shown to improve
compliance with a prescription regime (Im & Huh, 2022).

Table 6: Eta squared results for Gunning-Fog index scores

Tests of Between-Subjects Effects
Dependent Variable: Gunning Fog Index Score
Source Type Il Sum of df Mean F Sig. Partial Eta
Squares Square Squared

Corrected 30.346° 4 7.587 8.892 0.000 0.163

Model
Intercept 27810.419 1 27810.419 | 32594.541 | 0.000 0.994
DISEASE 30.346 4 7.587 8.892 0.000 0.163

Error 155.287 182 0.853

Total 28748.110 187
Corrected 185.633 186

Total

& R Squared = 0.163 (Adjusted R Squared = 0.145)

Based on the effect size estimates for scores from both the FRE index and the Gunning-Fog, it
appears that the differences in reading difficulties detected among CMI for the various chronic
diseases may be felt in the real world.

Word characteristics for the five groups of CMI

Syllables per word averaged approximately 2 across all five groups of CMI. However, the HIV
CMI recorded the highest average percentage multiple (3 or more) syllables per word (Mean 17.38,
SD= 2.688), while cancer CMI recorded the lowest percentage multiple (3 or more) syllables per
word (Mean= 14.99, SD= 1.530). The HIV CMI having the highest mean percentage of 3 or more
syllables per word is consistent with the finding of McCarthy et al. (2023) that it was persistently
more difficult to read than all the other CMI on all the indexes.

Summary of findings

According to the SMOG, FRE, and Gunning-Fog indexes, the CMI for asthma, cancer, diabetes,
HIV, and hypertension were too difficult to read for the average person. The difficulty levels of
the CMI of the five diseases suggest that patients who are given these PL/CMI will not be afforded
improved knowledge about their medication. This situation reduces the likelihood of patients being
content with their treatment and also being aware of possible side effects of medicines (Furlan, &
Power, 2020). CMI has been shown to improve compliance with a prescription regime (Mullen, et
al., 2018). However, the high difficulty levels of the studied CMI cannot be expected to encourage
compliance with the prescription regimes therein.
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There were statistically significant differences between some of the CMI/PL of the five diseases
on all the indexes; the HIV CMI consistently came out most difficult while the leaflets for asthma
came up consistently easiest to read. This has serious implications for people living with HIV.
Since it is acknowledged that it is possible for health information to overwhelm even individuals
with advanced literacy skills (US Department of Health and Human Services, 2019), the
unacceptably high difficulty level of the HIV CMI would be expected to present significant
challenges to the average person.

The differences between the readability of the CMI/PLs were only medium on the SMOG.
However, on the FRE and Gunning-Fog indexes, the differences found in the readability scores
were large. This means that the difficulty in reading the various CMI/PLs will be felt by the average
person in the real world. This finding is important because, as asserted by Gyasi (2013) in a study
of the readability of malaria medication CMI, failure to provide the failure to render written health
information in a comprehensible manner could have serious adverse consequences.

Sentence lengths among the various CMI were found to be below the recommended upper limit of
20 words per sentence. Therefore, sentence lengths of the various CMI/PLs were discounted as
contributing to the poor readability of the documents.

There was indication though that syllable count may have contributed to the reading difficulties of
the various documents. The HIV CMI had the highest mean percentage multiple syllable counts
of all the groups of documents tested and this coincided with those CMI being the most difficult
to read among all the documents tested.

CONCLUSION

The medicine information leaflets for the five chronic diseases are difficult to read. They would
likely provide comprehension challenges to the average Ghanaian. While these materials are easily
obtained by members of the Ghanaian public who live with the chronic ailments concerned, they
might not be necessarily useful to most Ghanaians are health communication tool. Most patients
who use these medications likely still need careful medical advice to make the best use of these
medications to promote their quality of life and mitigate potential drug-related problems.

Practical Implications

The practical implications of reading difficulty in consumer medicine information leaflets for
chronic ailments in Ghana are far-reaching. Developing user-friendly consumer medicine
information leaflets can reduce the need for extensive explanations, allowing healthcare providers
to allocate their time more efficiently.

Simplifying the language and format can improve comprehension, leading to better adherence and
health outcomes. Providing clear, concise, and easy-to-understand instructions can reduce the risk
of medication errors and enhance patient safety.
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Social Implications

The readability of consumer medicine information leaflets for chronic ailments in Ghana has
profound social implications. Improving the readability of Consumer Medicine Information
leaflets can enhance health literacy, leading to better health outcomes and reduced healthcare costs
associated with medication errors.

Simplifying the language and presentation of Consumer Medicine Information leaflets can
promote health equity, ensuring that all patients, regardless of their educational background, have
equal access to essential medical information.

Addressing reading difficulties can significantly enhance health literacy, promote equity in
healthcare, improve chronic disease management, empower patients, bolster public health
education, build trust in healthcare providers, reduce healthcare costs, and ensure cultural
sensitivity.

Recommendation

It is recommended that healthcare practitioners be sensitised to findings such as the ones in this
paper; healthcare providers must understand that medicine information leaflets, while useful, may
not be comprehensible to most patients. The object of such sensitisation is to promote clear,
measured communication between healthcare personnel and patients with chronic ailments about
medications. It is also recommended that the Ministry of Health (Ghana), the Ghana Pharmacy
Council, and the Pharmaceutical Society of Ghana supply ongoing public education about the need
for patients to consult professional health personnel even if patients feel that they can read
medicine information leaflets. Such consultations should help patients confirm their understanding
of Consumer Medicine Information (CMI) information.

While readability indices have been widely used, their application specifically to Consumer
Medicine Information leaflets for chronic ailments such as diabetes, hypertension, asthma,
arthritis, and heart disease in Ghana is novel. Chronic ailments require continuous and often
complex medication regimens, making readability particularly crucial. This study is also novel in
the sense that if focuses on Ghana; there is a dearth of such research in African and Ghanaian
contexts.

REFERENCES

Alotaibi, S., Alyahya, M., Al-Khalifa, H., Alageel, S., & Abanmy, N. (2016). Readability of Arabic
Medicine Information Leaflets: A machine learning approach. Procedia Computer
Science, 82, 122-126. https://doi.org/10.1016/j.procs.2016.04.017

American Medical Association (2005) Understanding health literacy: Implications for medicine
and public health. Chicago, IL: AMA Press.

Audit Commission (1993). Communication with Patients: audit guide. London, UK: Audit
Commission.

ISSN: 2408-7920
Copyright © African Journal of Applied Research
Arca Academic Publisher 234

£ GBPA

Ghana Book Publishers Association



¥ African Journal of Applied Research
Vol. 10, No. 1 (2024), pp. 224-237

f . http://wwyv.ajaronline.com
http://doi.org/10.26437/ajar.30.06.2024.14

Berkman, N. D., Davis, T. C. & McCormack, L. (2010). Health literacy: What is it? Journal of
Health Communication, 15(SUPPL. 2), pp. 9-19. doi: 10.1080/10810730.2010.499985.

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (2nd edn). New York:
Lawrence Erlbaum Associates.

Coulter, A., & Ellins, J. (2007). Effectiveness of strategies for informing, educating, and involving
patients. British Medical Journal, 335(24), 24-27.
https://doi.org/10.1136/bmj.39246.581169.80

Cramer, D., & Howitt, D. (2004) The SAGE Dictionary of Statistics (Volumes 1-10). London, UK:
Sage Publications. https://doi.org/10.4135/9780857020123

Cutilli, C. C. & Bennett, I. M. (2009). Understanding the Health Literacy of America.
Orthopaedic Nursing, 28(1), 27-32. doi: 10.1097/01.NOR.0000345852.22122.d6

Cutts, M. (2013) Oxford Guide to Plain English (4th edn). Oxford, England: Oxford University
Press.

Ellis, P. D. (2010). The Essential Guide to Effect Sizes: Statistical power, meta-analysis, and the
interpretation of research results. Cambridge, UK: Cambridge University Press.

Fekadu, G., Bekele, F., Tolossa, T., Fetensa, G., Turi, E., Getachew, M., ... & Labata, B. G. (2021).
Impact of COVID-19 pandemic on chronic diseases care follow-up and current
perspectives in low resource settings: a narrative review. International journal of
physiology, pathophysiology and pharmacology, 13(3), 86.

Flinton, D., Singh, M. K., & Haria, K. (2018). Readability of internet-based patient information
for radiotherapy patients. Journal of Radiotherapy in Practice, 17(2), 142-150.
https://doi.org/10.1017/S1460396917000620

Furlan, G., & Power, D. (2020). The unintended consequences of adverse event information on
medicines’ risks and label content. Pharmaceutical Medicine, 34(6), 369-380.

Georgsson, S., & Carlsson, T. (2020). Readability of web-based sources about induced abortion:
a cross-sectional study. BMC Medical Informatics and Decision Making, 20, 1-8.

Gyasi, W. K. (2013). Readability and Health Communication: An analysis of the readability of
commonly used Malaria drugs information leaflets in Cape Coast, Ghana’. IOSR Journal
of Research & Method in Education (IOSRJRME), 2(4), 17-25.
https://doi.org/10.9790/7388-0241725

IBM (2020, April 16). Does SPSS offer Tukey-Kramer post-hoc tests? Retrieved May 13, 2020
from https://www-01.ibm.com/support/docview.wss?uid=swg21478616.

Im, H., & Huh, J. (2022). Effects of conflicting prescription drug information from direct-to-
consumer advertising and drug injury advertising on patients’ beliefs and medication
adherence. Research in Social and Administrative Pharmacy, 18(7), 3119-3130.

Institute of Medicine (2011). Promoting health literacy to encourage prevention and wellness: A
workshop summary. Washington, DC: The National Academies Press.

Institute of Medicine, Board on Neuroscience and Behavioural Health & Committee on Health
Literacy (2004). Health Literacy: A prescription to end confusion (Nielsen-Bohlman, L.,
Panzer, A. M., & Kindig, D. A., Eds.). Washington, DC: The National Academies Press.
https://cutt.ly/3cFvNdT

Leuck, S. (2016, November 7). A Brief History of Consumer Medication Information, Pharmacy
Times. Retrieved April 18, 2019 from https://www.pharmacytimes.com/contributor/steve-

ISSN: 2408-7920

Copyright © African Journal of Applied Research
Arca Academic Publisher 235

£ GBPA

Ghana Book Publishers Association



¥ African Journal of Applied Research
Vol. 10, No. 1 (2024), pp. 224-237
http://www.ajaronline.com

! http://doi.org/10.26437/ajar.30.06.2024.14

leuck-pharmd/2016/11/a-brief-history-of-consumer-medication-information

Mancuso, J. M. (2008). Health literacy: A concept/dimensional analysis. Nursing and Health
Sciences, 10(3), pp. 248-255. doi: 10.1111/].1442-2018.2008.00394.x.

McCarthy, C. J., Berkowitz, S., Ramalingam, V., & Ahmed, M. (2023). Evaluation of an artificial
intelligence chatbot for delivery of IR patient education material: a comparison with
societal website content. Journal of Vascular and Interventional Radiology, 34(10), 1760-
1768.

Monkman, H., Kushniruk, A. W., Borycki, E. M., Sheets, D. J., & Barnett, J. (2020). Differences
in memory, perceptions, and preferences of multimedia consumer medication information:
Experimental performance and self-report study. JIMIR Human Factors, 7(4), e15913.

Morris, L. A., & Halperin, J. A. (1979). Effects of written drug information on patient knowledge
and compliance: A literature review. American Journal of Public Health, 69(1), 47-52.
https://doi.org/10.2105/AJPH.69.1.47

Morris, L. A., Mazis, M., & Gordon, E. (1977). A Survey of the Effects of Oral Contraceptive
Patient Information. JAMA: The Journal of the American Medical Association, 238(23),
2504-2508. https://doi.org/10.1001/jama.1977.03280240050019

Mullen, R. J., Duhig, J., Russell, A., Scarazzini, L., Lievano, F., & Wolf, M. S. (2018). Best-
practices for the design and development of prescription medication information: A
systematic review. Patient education and counseling, 101(8), 1351-1367.

Munsour, E. E., Awaisu, A., Hassali, M. A. A., Darwish, S., & Abdoun, E. (2017). Readability
and comprehensibility of Patient Information Leaflets for antidiabetic medications in
Qatar. Journal of Pharmacy Technology, 33(4), 128-136.
https://doi.org/10.1177/8755122517706978

Nutbeam, D. (2000). Health literacy as a public health goal: A challenge for contemporary health
education and communication strategies into the 21st century. Health Promotion
International, 15(3), 259-267. doi: 10.1093/heapro/15.3.259.

Parker, R., & Ratzan, S. C. (2010). Health literacy: a second decade of distinction for Americans.
Journal of Health Communication, 15(S2), 20-33.

Parnell, T. A. (2018). Health Literacy: History, Definitions, and Models. Health Literacy in
Nursing. Springer, pp. 3-31. doi: 10.1891/9780826161734.0001.

Payne, S. A. (2002). Information needs of patients and families. European Journal of Palliative
Care, 9(3), 112-114.

Petterson, T. (1994). How readable are the hospital information leaflets available to elderly
patients? Age and Aging, 23(1), 14-16. https://doi.org/10.1016/s0966-6532(97)89268-2

Ramesh, S., & Kosalram, K. (2023). The burden of non-communicable diseases: A scoping review
focus on the context of India. Journal of education and health promotion, 12(1), 41.

Schubbe, D., Scalia, P., Yen, R. W., Saunders, C. H., Cohen, S., Elwyn, G., ... & Durand, M. A.
(2020). Using pictures to convey health information: A systematic review and meta-
analysis of the effects on patient and consumer health behaviours and outcomes. Patient
education and counseling, 103(10), 1935-1960.

Tavakoli, H. (2012). A Dictionary of Research Methodology and Statistics in Applied Linguistics.
Tehran, Iran: Rahnama Press.

The Joint Commission (2010). Advancing Effective Communication, Cultural Competence, and

ISSN: 2408-7920

Copyright © African Journal of Applied Research

Arca Academic Publisher 236

£ GBPA

Ghana Book Publishers Association



¥ African Journal of Applied Research
Vol. 10, No. 1 (2024), pp. 224-237
f . http://wwyv.ajaronline.com
http://doi.org/10.26437/ajar.30.06.2024.14
Patient- and Family-Centered Care: A roadmap for hospitals. National Health Law
Program. Retrieved May 16, 2019 from http://www.jointcommission.org
US Department of Health and Human Services (2019). Health Literacy - Fact Sheet: Health
literacy basics, quick guide to health literacy. Retrieved May 19, 2019 from
https://health.gov/communication/literacy/quickguide/factsbasic.htm
World Health Organization (WHO) (1998). Health literacy. Health promotion glossary. Geneva,
Switzerland.
Zarcadoolas, C., Pleasant, A., & Greer, D. S. (2005). Understanding health literacy: an expanded
model. Health Promotion International, 20(2), 195-203.
Zhou, S., Jeong, H., & Green, P. A. (2017). How consistent are the best-known readability
equations in estimating the readability of design standards? IEEE Transactions on
Professional Communication, 60(1), 97-111. https://doi.org/10.1109/TPC.2016.2635720

ISSN: 2408-7920
Copyright © African Journal of Applied Research
Arca Academic Publisher 237

£ GBPA

Ghana Book Publishers Association



