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Abstract

Background: Health literacy is a key determinant of health outcomes, particularly among elderly patients
with chronic diseases. Drug adherence is especially critical for managing multiple chronic
conditions in older adults, as inadequate adherence can lead to adverse health outcomes. This
study aimed to assess the relationship between health literacy and medication adherence among
elderly patients with chronic diseases in Damietta governorate and to identify the key predictors
of adherence.

Patients and methods: A cross-sectional study was conducted among 335 elderly patients [aged >60
years] with chronic diseases. Data were collected through structured interviews using validated
Arabic versions of Comprehensive and Functional Health Literacy Scales [CHL and FHL], and
the General Medication Adherence Scale [GMAS]. Descriptive statistics, correlation analysis,
and stepwise linear regression were performed using SPSS version 27.

Results: The study revealed a high prevalence of limited medication adherence, with 42.7% of participants
demonstrating poor adherence. More than half of participants had inadequate comprehensive
[52.8%)] and functional [62.4%] health literacy. A strong positive correlation was observed
between health literacy and medication adherence [rs = 0.600, p < 0.001]. Regression analysis
identified medical insurance [p = 0.276, p <0.001], CHL [ =0.180, p <0.001], and FHL [f =
0.153, p = 0.003] as significant positive predictors of adherence, while lower socioeconomic
status [ =-0.244, p <0.001] and a higher number of chronic diseases [} =-0.199, p <0.001]
were strong negative predictors.

Conclusion: Health literacy significantly influences medication adherence among elderly patients with
chronic diseases. Poor adherence was associated with inadequate health literacy, lower
socioeconomic status, and a higher burden of chronic diseases. Interventions aimed at
improving health literacy and expanding healthcare access through medical insurance may
enhance adherence in this population.
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INTRODUCTION

The definition of "elderly" has evolved over time and can differ
depending on the average life expectancy in a given region. In many
developed countries, individuals are typically categorized as elderly
when they reach the age of 65, while in less developed regions; this
classification often starts at the age of 60 !l

In recent decades, advances in science and medicine have led to a
sustained increase in the number of people aged 60 years and older.
Egyptis currently undergoing a demographic transition, with projections
indicating that the percentage of individuals aged 60 and above will
significantly rise from 9.2% in 2021 to 20.8% of the total population by
2050 1231,

The aging population worldwide tends to experience a higher
prevalence of chronic illnesses. These persistent health conditions pose
significant economic challenges for individuals, healthcare systems, and
society as a whole. It is estimated that 23% of the global disease burden
is associated with conditions affecting individuals aged 60 years and
older. In Egypt, Non-communicable diseases account for more than 90%
of years lived with disabilities among older adults %, The primary
contributors to this disease burden among older individuals are
cardiovascular diseases [accounting for 30.3% of the total burden in this
age group], diabetes mellitus [17%], musculoskeletal disorders [7.5%],
and neurological and mental health conditions [6.6%] 67.,

Medication adherence refers to the extent to which patients adhere
to the treatment plan prescribed by their healthcare provider. This aspect
is particularly critical when it comes to managing chronic illnesses
among older adults as inadequate adherence can result in unfavourable
medical outcomes leading to reduced quality of life and increased
hospital readmissions ],

Adherence is influenced by various factors, including patients'
comprehension of their condition and the suggested treatment, their
beliefs regarding the benefits and effectiveness of the prescribed
regimens, real or perceived obstacles like side effects and financial
limitations "I,

Health literacy concept includes two primary aspects: functional
health literacy, which focuses on a person's skill in reading health-related
information, and comprehensive health literacy, which pertains to an
individual's ability to access, understands, and utilizes health
information to make informed decisions about their health and
healthcare services %,

In the context of elderly individuals with chronic diseases, they may
face various challenges related to health literacy, such as difficulty in
understanding medical instructions, managing multiple medications,
and recognizing potential drug interactions. These challenges can
impede their ability to adhere to the prescribed medications, leading to
suboptimal health outcomes and an increased risk of complications.
Current research suggests that improving patients’ health literacy can be
used as an effective education and prevention tool to improve disease
management behaviours, including treatment adherence P,

To the best of our knowledge, there is limited information about the
association between health literacy and medication adherence among
elderly individuals with chronic diseases in Egypt and understanding this
association may provide a guide to develop a tailored interventions and
healthcare strategies that can address health literacy among this large
vulnerable population. Therefore, this study aims to assess the level of
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health literacy and medication adherence among elderly patients with
chronic diseases, to identify the relationship between health literacy and
medication adherence, and to identify the possible predictors of good
medication adherence among them.

PATIENTS AND METHODS

This study was cross-sectional study conducted on 335 elderly
patients [> 60 yrs] with chronic diseases. It was implemented at
outpatient clinics of Al-Azhar University hospital in Damietta from
November 2023 till the end of October 2024.

The patients were included based on the following criteria; Elderly
patients aged 60 years and above, patients who have been diagnosed
with one or more chronic diseases [Hypertension, Diabetes mellitus,
ischemic heart disease and Musculoskeletal disorders], and patients who
are on at least one medication for the treatment of their chronic diseases
for more than one year.

Patients with severe medical conditions or comorbidities that make
them unsuitable for participation in the study and patients with a history
of substance abuse or psychiatric disorders that may affect medication
adherence were excluded from the study.

Sample size was determined using Epi info, Version 3, open-source
calculator based on the following considerations: confidence level 95%,
margin of error 5%, design effect 1, and prevalence of medication
adherence among elderly population 30.6% !5l So, the minimum
required sample size was 327 cases which was approximated to 335
cases.

A convenient sampling technique was used to enroll the elderly
patients. The sample was collected from three outpatient clinics; Internal
medicine, Cardiology and Rheumatology clinics as these clinics receive
most of the diseases in the inclusion criteria. Within each clinic all
patients matching inclusion criteria were recruited until the total target
sample size was reached. A structured interview questionnaire was used
to collect data from patients who accept to participate in the study.

Data Collection;

A structured interview questionnaire was designed for the study.
The questionnaire included:

Socio-demographic and medication related data:

This included characteristics such as [age, sex, marital
status,residence, educational level, occupation, income, medical
insurance, daily pills count, medication side effects]. Socioeconomic
status was measured based on education, occupation, and monthly
income of family M,

Comprehensive and Functional Health Literacy scales: We used
two scales to assess health literacy; one for the comprehensive and the
other for the functional health literacy. Both scales have a validated
Arabic version and were used with Egyptian population %121,

Comprehensive Health Literacy [CHL] scale: It consists of 16
items and the valid answer categories are ‘very easy’, ‘fairly easy’,
“fairly difficult’, and ‘very difficult’ with the option to give an answer of
‘do not know’ that was analyzed in the same way as not answering the
question. Both categories ‘very easy’ and ‘fairly easy’ got the value of
‘one’, while categories ‘fairly difficult’ and ‘very difficult’ got ‘zero’. A
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sum score was calculated only for valid questionnaires which had 14 or
more valid answers. The respondent could score between 0 and 16
points, scores equal to or more than 13 denoted sufficient HL, scores
from 9 to 12 denoted problematic HL, and scores less than or equal to 8
denoted inadequate HL ['%),

Functional Health Literacy [FHL] scale: It consists of five items
that assess FHL, each of them has five response options: ‘never’,
‘seldom’, ‘sometimes’, ‘often’, and ‘always’. According to responses,
the participants were divided into three categories of FHL: sufficient,
problematic, and inadequate. Participants who responded by ‘often’ or
‘always’ at least once were categorized as having inadequate FHL, while
participants who responded only by ‘never’ or ‘seldom’ to all questions
were categorized as having sufficient FHL. Otherwise, participants were
categorized as having problematic FHL, i.e., responded to at least one
question by ‘sometimes’ and no responses with ‘often’ or ‘always’.
Questionnaires with at least one unanswered question were considered
invalid 1%,

General medication adherence scale [GMAS]: GMAS consists
of 11 questions, each with four possible responses that contribute to an
adherence score; Never [got value of 3], Sometimes [got value of 2],
Mostly [got value of 1], and Always [got value of zero]. The maximum
achievable score is 33. Adding up the scores from all the questions
results in a final score that can be categorized into different levels of
adherence: high [30-33], good [27-29], partial [17-26], low [11-16],
and poor [<10]. This scale has a validated Arabic version (3,

Ethical consideration:

The study design was approved at 8/10/2023 by the Local Ethics
Committee of Cairo Faculty of Medicine/Al-Azhar University. Oral
consents were obtained from each chosen patient before data collection.
Aim and methodology of this study was explained to the selected
subjects. All data obtained from the study was in private consideration
and used for scientific purpose only.

Statistical analysis: We used SPSS version 27. to analyze the collected
data. For presenting patient characteristics, descriptive statistics were
displayed as counts with percentages and quantitative data were
presented as mean + standard deviation [SD]. We used Kolmogorov
Smirnoff test to explore the normality of continuous data. We used Chi-
Square test to compare the differences in medication adherence and
health literacy levels according to patient characteristics. The Spearman
correlation coefficient [r] was used to assess the correlation between
medication adherence and health literacy. Stepwise linear regression
analysis was used to investigate the predictors of medication adherence.
The results were represented in tabular and diagrammatic forms then
interpreted. All statistical tests were considered significant at p-value of
<0.05.

RESULTS

This study included 335 elderly patients. The patients' mean age was
68.6 years [£6.5]. The majority [66.3%)] were aged <70 years, and 53.1%
were female. Most participants were married [60.6%], with no single
individuals. Rural residency was predominant [56.4%]. Education levels
varied, with 41.8% having a high school or post-high school diploma,
while 12.8% were illiterate. Socioeconomic status was predominantly
lower-middle and upper-lower class [74.6%] [Table 1].
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Regarding daily activities and medications data; more than half of
the participants [54.3%] reported difficulties in performing daily
activities, [55.8%] required assistance in taking medications, [36.4%]
took more than five pills daily, and 52.2% experienced medication side
effects. Medical insurance coverage was low, with only [29.6%] having
medical insurance [Table 2].

Hypertension was the most prevalent chronic condition [79.7%],
followed by diabetes mellitus [46.8%)], coronary heart disease [38.2%],
and musculoskeletal disorders [26.3%] [Figure 1].

Adherence levels varied, with high adherence seen in 9.6% of
participants and good adherence in 8.1%. while the majority of
participants had limited adherence levels [24.8% partial, 14.9% low and
42.7% poor] [Figure 2].

Regarding the levels of comprehensive and functional health
literacy, the majority of participants had inadequate comprehensive
[52.8%] and functional [62.4%] health literacy, with only 30.4% and
13.4% having sufficient levels, respectively [Figures 3,4].

Regarding the correlation between comprehensive/ functional
health literacy and medication adherence, a strong positive correlation
[rs = 0.600, p < 0.001] was observed between comprehensive health
literacy and adherence. Participants with sufficient health literacy
demonstrated the highest levels of adherence. Functional health literacy
was also strongly correlated with adherence [r; = 0.615, p < 0.001].
[62.2%)] of participants with sufficient functional literacy exhibited
good-to-high adherence [Tables 3,4].

In order to test the prediction, a stepwise forward multiple linear
regression was conducted on adherence score, with three blocks of
variables. The analysis included three steps:

1. Step 1: Incorporated baseline demographic and clinical predictors
[age, sex, marital status, residence, education, medical
insurance, difficulty in performing daily activities, daily pill
count, assistance in taking medication, medication side effects,
socioeconomic class, and the number of chronic conditions].
Significant predictors included medical insurance [§ = 0.276, p
<0.001], socioeconomic class [p = -0.244, p < 0.001], number
of chronic conditions [B=-0.199, p<0.001], assistance
in taking medication [p = -0.161 p = 0.004], and difficulty in
performing daily activities [p=-0.117, p <0.031].

2. Step 2: Added comprehensive health literacy [CHL] as a
predictor, which was positively associated with adherence [ =
0.180, p <0.001].

3. Step 3: Included functional health literacy [FHL], which also
showed a positive impact [ = 0.153, p = 0.003].

These findings highlight that, higher levels of health literacy [both
CHL and FHL] and access to medical insurance enhance adherence,
while factors such as lower socioeconomic status, managing multiple
chronic conditions, and difficulty in performing daily activities
negatively affect adherence [Table 5].
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Table [1]: Sociodemographic characteristics of study participants

Age MeanSD [68.6%6.5]
<70 years old 222 [66.3%]
>70 years old 113 [33.7%]
Sex Male 157 [46.9%]
Female 178 [53.1%]
Marital status Married 203 [60.6%]
Divorced 23 [6.9%]
Widow 109 [32.5%]
Single 0[0.0%]
Residence Rural 189 [56.4%]
Urban 146 [43.6%]
Education [lliterate 43 [12.8%]
Primary/ Middle school 80 [23.9%]
High school/ Intermediate or post high school diploma 140 [41.8]
Professional, Graduate or Postgraduate degree 72[21.5]
Socioeconomic class Upper 110.3%]
Upper Middle 41 [12.2%]
Lower Middle 122 [36.4%]
Upper Lower 128 [38.2%]
Lower 43112.8%)]
Total 335[100%)]

Table [2]: Daily activities and medications data of study participants

Difficulty in performing daily activities Yes 182 [54.3%]
No 153 [45.7%)

Daily pills count <3 112 [33.4%]
35 101 [30.1%)]

>5 122 [36.4%]

Assistance in taking medications Yes 187 [55.8%]
No 148 [44.2%)]

Medication side effects Yes 175 [52.2%]
No 160 [47.8%)]

Medical insurance Yes 99 [29.6%)]
No 236 [70.4%)]

Total 335 [100%]
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Figure [1]: Chronic diseases’ distribution among study participants

Figure [2]: Adherence levels of study participants
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= Problematic HL
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u Sufficient HL

= Problematic HL
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Figure [3]: Comprehensive Health Literacy levels among study

participants

Figure [4]: Functional Health Literacy levels among study
participants

Table [3]: Correlation between Comprehensive Health Literacy and medication adherence

Adherence level

p-value*

Good to High Partial Poor to Low
Sufficient 42 42 18 0.600 <0.001
IN=102] [41.2%] [41.2%] [17.6%]
CHL grade  Problematic 9 20 27
[N=56] [16.1%] [35.7%] [48.2%]
Inadequate 8 21 148
IN=177] [4.5%] [11.9%] [83.6%]

* Spearman's Correlation

Table [4]: Correlation between Functional Health Literacy and medication adherence

Adherence level

Good to High Poor to Low
Sufficient 28 12 5 0.615 <0.001
[N=45] [62.2%] [26.7%] [11.1%]
FHL grade  Problematic 24 34 23
[N=81] [29.6%] [42.0%] [28.4%)]
Inadequate 7 37 165
[N=209] [3.3%] [17.7%] [79.0%]

* Spearman's Correlation
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Table [5]: Regression analysis for predictors of medication adherence

Steps  Predictors Standardized p [95% Confidence] t[p] F [p] Adjusted R”*  AR?
1 Age -0.042 [-0.222_0.08] -0.926[0.355]  43.586 [<0.001] 0.605 0.039
Sex 0.101 [0.517_3.772] 2.59210.01]
Marital state 0.046 [-0.46_1.513] 1.05[0.295]
Residence 0.024 [-1.149_2.159] 0.601 [0.548]
Education 0.024 9-0.583_0.848] 0.364[0.716]
Socioeconomic class -0.244 [-4.296 -1.605] -4.314 [<0.001]
Chronic diseases mean -0.199 [-3.309_-1.043] -3.778 [<0.001]
Difficulty in performing daily activities -0.117 [-4.753_-0.233] -2.1710.031]
Daily pills count -0.002 [-1.486_1.433] -0.035[0.972]
Assistance in taking medication -0.161 [-5.782_-1.086] -2.877[0.004]
Medication side effects -0.074 [-3.847_0.722] -1.346[0.179]
Medical insurance 0.276 [4.313 8.529] 5.993[<0.001]
2 CHL grade 0.180[1.022 3.287] 3.742[<0.001]  45.583 [<0.001] 0.634
3 FHL grade 0.153[0.799_3.72] 3.044 [0.003] 44.079 [<0.001] 0.644

* The regression equation for predicting adherence score is: Adherence Score= 47.542 + [0.276xMedical Insurance] - [0.244xSocioeconomic Class] - [0.199xChronic Diseases Mean] +
[0.180xCHL Grade] - [0.161xAssistance in Taking Medication] + [0.153xFHL Grade] - [0.117xDifficulty in Daily Activities] + [0.101xSex]

DISCUSSION

The key to controlling and preventing long-term consequences in
patients with multimorbidity is medication adherence, which is defined
as individuals taking their medications as prescribed. Higher medication
adherence has also been shown to significantly reduce complications
and mortality in multimorbidity patients and improve their quality of life.
The basis of long-term drug adherence are sufficient medication literacy
and a positive attitude toward disease management '¥l,

The results of this study provide additional evidence of the vital role
of health literacy in influencing elderly patients' adherence to medicines
for chronic diseases. It has been found that both functional and
comprehensive health literacy are important predictors of drug
adherence, highlighting the significance of literacy in healthcare settings.

The results of the present study showed that the mean age of
participants was 68.6 6.5 years, with ages ranging from 60 to 90 years.
53.1% of the participants were female, while 46.9% were male.

This is similar to the results of Lee ef al. ' whose results showed
that 57.4% of the participants were 65-74 years old, and about half were
female [53.6%)]. This is also consistent with the results of Selvakumar
et al. "9 which revealed that the mean age of the participants was 67.1
years, ranging from 60 to 89 years old and the majority of them were
female [52.3%].
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While these results slightly different from the results of Wang et
al™ which demonstrated that the mean age of the participants was
74.90+7.37 years, with a slightly higher proportion of males [55.8%]
than females [44.2%). Also, Tsai ef al. "' showed slightly different
results with the mean age of their patients was 76.2 years, and 53% were
male.

This difference in the mean age may be explained by the greater life
expectancy in the population of China and Taiwan where Wang et al.'!
and Tsai et al. "7 did their studies. Although the national male-to-female
ratio is 1.065, the higher proportion of females in our sample may be
explained by the higher life expectancy of females which makes them
mor liable to chronic multimorbidity and by the health seeking behavior
of females 18191,

In terms of education this study's findings revealed that 25.4% of
participants had an intermediate or post-high school diploma, while
21.5% had a postgraduate or professional degree. The percentage of
illiterates was lower [12.8%). This is similar to the results of Lee ef al.'
which demonstrated that 26.8% of participants had above middle
education and also the results of Tsai et al showed 50% of participants
had >9 years of education. But this is slightly different from the results
of Selvakumar et al."! and Wang et al.™ whose results showed that
only 4.3% had university education in Selvakumar study and 3% in
Wang study. However, the present study results are consistent with the
national percentages of population entered higher education [29.2%)] 2,
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Regarding socioeconomic status. The present study showed that the
majority of participants belonged to the upper lower [38.2%)] or lower
middle [36.4%)] socioeconomic classes. This is consistent with the
national percentages of middle class in Egypt [53%] 2!,

The present study showed that only 29.6 of participants had medical
insurance coverage. This percentage is lower than the total national
percentage [52.25%] which can be explained by the age group of the
study sample as people aged > 60 years old could have only public health
insurance after retirement from a governmental job. It is reported that
only 16% of women aged 60 - 64 have any type of health insurance, and
there is no available data on health coverage among women aged > 65
or older men 223,

The results of this study showed that 54.3% of participants reported
they had difficulties in performing everyday activities, 55.8% of them
needed help taking their medications, 36.4% used more than five
medicines each day, and 52.2% reported experiencing adverse effects
from medications. This is similar to the results of Lee et al. ™S which
revealed that 41.9% of participants had passive daily activities, 62.2%
required assistance to take medications. However, Lee et al. " reported
that 13.75 of participants took > 4 pills daily and only 7.6% had
medication side effects.

This can be explained by the higher prevalence of chronic diseases
in Egypt which leads higher number of medications administrated
simultaneously leading to increased risk of adverse effects (241,

This study findings showed that the most prevalent chronic
conditions were hypertension and diabetes mellitus; 79.7% of patients
were hypertensive, 46.9% were diabetic, 38.2% suffered from coronary
heart disease, and 26.3% had musculoskeletal disorders. This is similar
to the results of other studies which investigated the prevalence of non-
communicable diseases among elderly patients whose findings revealed
that the prevalence of hypertension ranged from [60 to 75%] in women
and men older than 60 years, the prevalence of diabetes [37.5 to 53.5%],
the prevalence of cardiovascular diseases [30.7-37.5%)], and the
prevalence of musculoskeletal disorders [23.5-32.9%)] 2521,

The present study findings demonstrated variations in the
participants’ levels of adherence with only 9.6% and 8.1% of them had
high and good levels of adherence respectively while the majority had
partial [24.8%], low [14.9%] and poor [42.7%)] adherence levels.

This is similar to the results of Wang ef al. ¥l which showed that
7.6% of participants demonstrated high adherence, 16.5% had moderate
adherence, and 75.9% exhibited low adherence. Also, the results of Tsai
et al. " demonstrated that 66% of patients had a poor adherence and the
results of Gomes et al. "' which showed that 47.7% of the sample had
an adherence value below the median and were categorized as
nonadherent.

While the results of Lee et al. ' showed that 30.6% of patients was
highly adherent to medications and in Selvakumar et al. ' study the
findings revealed that 83.2% of participants were non-adherent to their
medications. These differences from the present study results can be
explained by the variations in the used scales.

Regarding the health literacy levels, this study results showed that
the mean of the comprehensive health literacy score among participants
was 7.56+6 with the majority of participants 69.5% had limited
comprehensive HL [52.80% inadequate and 13,70% problematic] and
86.6% had limited functional HL [62.40% inadequate and 24.2%
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problematic] while only 30.4% and 13.4% had sufficient levels of them
respectively. This is similar to the results of Selvakumar et al. ' which
revealed that about three fourth of participants reported limited health
literacy.

This is slightly different from the results of Almaleh et al. ! which
showed that 81% of the participants had limited comprehensive health
literacy [34.3% inadequate and 46.7% problematic] and 84% had
limited FHL [50.6% inadequate and 33.4% problematic] while only
18.9% and 16.1% had sufficient levels of them. This may be attributed
to the variations in the participants’ socioeconomic and cultural
backgrounds, age, and health condition as the sample of Almaleh et al.
study included about 50% of companions and 50% patients from
different age groups.

Regarding the relation between health literacy and medication
adherence, this study results showed that the comprehensive health
literacy [CHL] and functional health literacy [FHL] were significantly
associated with medication adherence. This is comparable to the
findings of Selvakumar et al. " which reported a significant positive
association between health literacy and medication adherence. Also, the
results of Lee et al. 'S'and Wang et al. "l revealed that health literacy
was positively associated with medication adherence 4161,

The present study findings revealed several highly significant
predictors of medication adherence. Medical insurance emerged as one
of the strongest positive predictors [ = 0.276], socioeconomic class was
another significant predictor [ = -0.244], CHL and FHL showed a
significant positive influence on adherence. Higher CHL scores [B =
0.180] and FHL scores [ = 0.153] were associated with improved
adherence. Additionally, the presence of multiple chronic conditions
negatively influenced adherence [p = -0.199]. This is comparable to the
results of Lee et al. "' which showed that health literacy was a strong
predictor of medication adherence [p = 0.190]. Also, the perceived
health status [P = 0.132], and assistance with medication administration
[B = 0.120] were also significant predictors of medication adherence.

Our findings are generally consistent with those of previous
researches that have demonstrated a strong correlation between health
literacy and medication adherence. Studies by Lee et al ™,
Selvakumar et al. " and Wang et al. " have similarly showed that
elderly patients with limited health literacy often face difficulties in
adhering to medications and managing chronic conditions.

Conclusion: This study findings highlight that poor medication
adherence is highly prevalent among elderly patients with chronic
diseases, with more than half demonstrating inadequate comprehensive
and functional health literacy. Health literacy was found to be a
significant predictor of adherence, alongside sociodemographic factors
such as older age, lower education, rural residency, and low
socioeconomic status. Additionally, multiple comorbidities and lack of
medical insurance were major barriers to adherence.

To address these challenges, we recommend developing accessible
health information tools, engaging caregivers in health literacy training,
and implementing support systems such as medication management
applications for elderly patients. Strengthening community-based
awareness programs, expanding healthcare accessibility through
improved insurance coverage, and increasing rural healthcare resources.
Future research should further explore demographic-specific barriers to
health literacy and examine the long-term effects of health literacy on
medication adherence to develop more effective interventions.
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Limitations: The Study limitations included the convenience
sampling technique which was used due to lack of geriatric clinic in the
governorate where we conducted the research, the causal relation
between health literacy and medication adherence can’t be established
because of the cross-sectional design, and the self-reported adherence
questionnaire may be liable to bias, as patients may overestimate/
underestimate their adherence levels.

Financial and non-financial activities and relationships of
interest: None
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