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Abstract: Knee osteoarthritis is the most common form of arthritis causing disability among
older adults. Proper self-care is vital and achievable with health literacy. Thai older adults
with knee osteoarthritis have been found to have inadequate health literacy, and poor self-
care behaviors for this condition. The purpose of this descriptive cross-sectional study was
to test a causal model of health literacy in Thai older adults with knee osteoarthritis, depicting
relationships among provider-patient communication, patient engagement, cognitive function,
knowledge of knee osteoarthritis, Internet use, social support, social participation, and health
literacy. Participants comprised 318 older adults with knee osteoarthritis, selected using
multi-stage random sampling from nine community hospitals in a northern Thai province.
Data were collected using a demographic data form, the European Health Literacy Survey
Questionnaire, the Provider-patient Communication Scale, the Patient Health Engagement
Scale, the Montreal Cognitive Assessment-Basic, the Arthritis Knowledge Scale, the Internet
Use Questionnaire, the Social Support Questionnaire, and the Community Participation of
the Elderly Questionnaire. Data were analyzed using descriptive statistics, Pearson’s product
moment correlation, and structural equation modeling.

The final model fitted with empirical data and explained 36% of the variance in
health literacy with Internet use as the strongest predictor directly affecting health literacy. Internet
use and social participation had positive direct and indirect effects on health literacy via
cognitive function. Cognitive function and social support positively directly affected health
literacy. Patient engagement negatively affected health literacy indirectly via Internet use.
Knowledge of knee osteoarthritis and provider-patient communication did not affect health
literacy directly or indirectly. In conclusion, nurses should design interventions to promote
health literacy of this population by highlighting Internet use, social participation, cognitive
function, social support, and patient engagement, with testing in clinical practice.
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expected to increase due to aging populations, especially
in low-income and middle-income countries. In Thailand,
knee osteoarthritis prevalence is highest in the northern
region, and is one of the five leading causes of disability
in older adults.” Therefore, older adults with knee
osteoarthritis should engage in proper self-care to
delay disease progression and reduce disability from
the disease. Individuals’ active engagement in their
self-care requires an ability to access and understand
health information, and act on this information, which
is health literacy.

Health literacy is an effective tool for empowering
individuals to assume more health responsibility and
deeper engagement with their own health care.” Older
adults with adequate health literacy can make good
health decisions, thereby reporting better health status
and overall quality of life.* Unfortunately, it was found
that 48.4 % of Thai older adults with knee osteoarthritis
had inadequate health literacy, and 39.6% had poor
self-care behavior for knee osteoarthritis.” Thus, to
enhance health literacy for empowering them to
perform better health behaviors, nurses and other
health professions need to understand the multiple
factors that influence health literacy in this particular
population. Nevertheless, research on health literacy
and older adults with knee osteoarthritis from the
context of low- and middle-income countries, especially
Thailand, is limited. This knowledge is expected to be
a basis for developing effective interventions to empower
older Thais with knee osteoarthritis to engage better

in their own health care and health behaviors.
Conceptual Framework and Literature

Review

The Integrated Model of Health Literacy (IMHL)
was developed by Serensen et al.® based on a systematic
review of literature on definitions and conceptual
frameworks of health literacy. This model encompasses
the key aspects of the current conceptual models of
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health literacy. It describes health literacy as knowledge,
competencies, and motivation related to the process
of accessing, understanding, appraising, and applying
health-related information. The factors influencing
health literacy can be divided into distal factors (societal
and environmental determinants) and proximal factors
(personal determinants and situational determinants ).

Societal and environmental determinants include
the demographic situations, cultures, language, political
force, and social systems that affect people’s health
literacy. Culture influences the language used by
older adults to communicate during health encounters.
Provider-patient communication is the perception
about a provider’s communication regarding talking
clearly, explaining medical care, and responding
to patients’ concerns.’ Effective provider-patient
communication serves to provide health information
in ways that can be understood by clients. Provider-
patient communication is correlated with health literacy
directly® and indirectly, through disease knowledge.’
Moreover, culture affects how older adults engage in
their own health care through a process of discussion
of their preferences and wishes for future care with
their doctors. Patient engagement represents persons’
involvement in their own health care.'® It involves the
ability to link knowledge and experiences derived
from one’s thoughts, emotions, and actions in health
management for good health outcomes. Patient
engagement allows older adults to work together to
produce good, safe care outcomes, resulting in both
personal and overall health. Patient engagement has
been positively related to health literacy, directly,""
and indirectly, via Internet use."”

Personal determinants are individual characteristics
such as age, gender, race, socioeconomic status,
education, and employment. The ageing process is known
to affect a person’s cognitive function that involves
multiple mental abilities derived from cognitive processes
such as visual perception, executive function, language,
attention, memory, and orientation.'® Cognitive function

is learning in the brain, developing knowledge and
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understanding through cognitive processes that involve
the perception of information from the body’s senses.
Various forms of thinking are required for understanding
information, analyzing, reasoning, decision-making,
planning. Cognitive function is related to health literacy
directly' and indirectly through disease knowledge.’
Knowledge of knee osteoarthritis is a personal determinant
that refers to accurate understanding of knee osteoarthritis,
encompassing definition, types, causes, common
symptoms, impacts, treatments, and behaviors to control
and prevent complications.'® Disease knowledge creates
beliefs about the consequences of acting on certain
health information that, in turn, will form an intention
to act on such health information. Previous research
has revealed a positive association between disease
knowledge and health literacy.'®

Situational determinants include interactions
with people and physical environments. The Internet
is a powerful tool for older adults’ social interactions
and exploration of health information. Internet use refers
to the utilization of online networks for exchanging
information regarding diseases, healthy lifestyles,
medication, treatments, care providers, patient organization,
laws and regulations related to health conditions, and
peer-support forums."” The Internet offers opportunities
to consume information and build health and medical
knowledge. Previous research showed both direct'®
and indirect associations between Internet use and health
literacy through cognitive function because Internet
use is thought to reduce age-related cognitive decline."’

Social support is important for active aging
and refers to the received emotional, informational,
and tangible assistance from people who are close, or
others in society.”® Greater social support can improve
the ability to access and understand health information
and negotiate in the health care system. Social support
is crucial for transmitting appropriate health information
and monitoring behaviors and practices among all
population groups. Social support has been found to
be positively associated with health literacy directly®
and indirectly via older adults’ social participation.”"
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Older adults’ continuous participation in social
activities can contribute to better individual health
outcomes. Social participation refers to the engagement
of older adults in activities that contribute to society,
membership in associations and organizations,
discussions, social events, and religious ceremonies, >
and allows them to obtain health-related information
through interaction with others and access potentially
knowledgeable people who positively influence health
literacy.”® Moreover, social participation has been
related to health literacy via cognitive function.*
Although a number of significant distal societal
and environmental determinants, proximal personal
determinants, and situational determinants of health
literacy have been identified in older populations, the
mechanisms by which these factors are associated
with health literacy remain poorly understood among
older adults with knee osteoarthritis.

Study aim

This study aimed to test a causal model
depicting the relationships among provider-patient
communication, patient engagement, cognitive function,
knowledge of knee osteoarthritis, Internet use, social
support, social participation, and health literacy.

Method

Design: This study used a descriptive, cross—
sectional, correlational design. This report was written
following the STROBE guideline for cross-sectional
studies.

Sample and Setting: The participants were older
adults with knee osteoarthritis in a northern province
of Thailand. The sample size was determined based on
structural equation modeling (SEM) with a subject-
to—parameter ratio of 20:1.”° In this study, there were
15 parameters; thus, the minimum sample size was
determined to be 300 (20 x 15). The final data set
of our study consisted of 318 participants, which was
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sufficient for SEM.” We used a multi-stage random
sampling method. Firstly, a province of Thailand was
randomly selected using simple random sampling.
Secondly, this province was divided using stratified
random sampling into three zones: northern, central,
and southern zones. Thirdly, one district was randomly
sampled from each zone, totaling three districts. Next,
three sub-districts were randomly selected from each
selected district, totaling nine sub-districts. Finally,
the participants were recruited randomly based on the
proportion of older adults with knee osteoarthritis and
registered in the public health database in each sub-
district. The inclusion criteria were: Thai older adults
aged = 60 years; diagnosed with knee osteoarthritis;
cognitively intact, assessed using the Short Portable
Mental Status Questionnaire (SPMSQ)?® with a score
of at least 8 out of 10; having no history of hearing or
vision loss; being able to communicate in Thai; having
no knee joint replacement surgery; and willing to
participate in the study. (see Figure 2).

Ethical Considerations: The study was approved
by the Research Ethics Committee of the Faculty
of Nursing, Chiang Mai University (Research ID:
2563-063; Study Code: 2563-EXP054). All eligible
participants were informed of the study process,
anonymity and confidentiality, voluntary involvement,
and the right to withdraw at any time without repercussions.
All participants signed a consent form.

Instruments: Nine instruments were used to
collect data. The primary investigator (PI) obtained
permission from the instrument developers and translators
before using them, apart from the demographic
instrument, which was developed by the PI. The
latter consisted of closed questions to obtain personal
characteristics and illness data of participants, including
gender, age, marital status, education level, occupation,
monthly income, income source, duration since diagnosis
of knee osteoarthritis, comorbidity, and current treatment.

The European Health Literacy Survey Questionnaire
(HLS-EU-Q47)*" was translated into Thai using
the back-translation method®® by Thongdee et al.
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(unpub.) to assess the health literacy of older adults
with knee osteoarthritis. The HLS-EU-Q47 contains
47 items rated on a 4-point Likert scale, ranging
from 1 (very difficult) to 4 (very easy) to cover the
theoretically-defined four indicators of health
literacy: accessing health information (13 items),
understanding  health information (11 items),
appraising health information (12 items), and
applying health information (11 items). The total
raw score is transformed into a standardized metric.
Total possible scores range from 0 to 50, with higher
scores indicating higher health literacy.”” The content
validity index (CVI) was 0.95, and Cronbach’s alpha
pilot-tested in 10 Thai older adults with uncontrolled
diabetes was 0.98. " In our study, Cronbach’s alpha
in the main study was 0.96. Standardized factor
loadings were 0.77, 0.88, 0.91, and 0.90, respectively.

The Provider-patient Communication Scale
was developed by Pinprapapan et al.” The scale measures
the provider-patient communication of older adults
with knee osteoarthritis and consists of nine items
within three indicators: general clarity (2 items),
explanation of disease and medical care (4 items),
and responsiveness while listening (3 items). Items are
rated on a 4-point Likert scale ranging from 1 (never)
to 4 (always) for positive items and 1 (always) to 4
(never) for negative items. An example item is:
“Physicians and nurses use words that you cannot
understand.” Total possible scores range from 9-36,
and higher scores indicate better provider—patient
communication.” The Cronbach’s alpha in this study
was 0.94. Standardized factor loadings were 0.06,
0.72, and 0.94, respectively.

The Patient Health Engagement Scale (PHE-
scale) developed by Graffigna et al.'® and translated
into Thai by Jitauraungkoon et al.”® was used to assess
patient engagement of older adults with knee
osteoarthritis. It comprises five ordinal items about
how respondents might feel when thinking about
their disease. Each item can be completed by choosing
one of the seven options (1-7). These options are
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converted into a patient engagement score based on
the conversion table.'® An example item is: “What do
you think about your illness?” Total raw scores range
from 5-20, and a median score is calculated from
1-4, with a higher median score indicating greater
patient engagement.”® The Cronbach’s alpha in the
actual sample was 0.84.

The Montreal Cognitive Assessment-Basic
(MoCA-B) was developed by Julayanont et al."® and is
used to assess the cognitive function of older adults.
It has 10 items that evaluate six cognitive domains:
memory, visuospatial ability, executive function, attention,
language, and orientation. An example item is: “Name
as many fruits as possible in one minute.” Total
possible scores range from 0-30. One point is added
if a respondent has four years of education or less
(incase the total score is lower than 30). Additionally,
one point is added if the respondent cannot read or
write, regardless of education level. A total score of
< 25 indicates mild cognitive dysfunction.'® The
Cronbach’s alpha tested in the actual sample was
0.80. Standardized factor loadings were 0.54, 0.03,
0.25,0.67, 0.83, and 0.45, respectively.

The Arthritis Knowledge Scale was developed
by Aree-Ue and Piyakajornrot'’ to assess knowledge
of knee osteoarthritis of older adults. It has ten
true-false items about disease progression, causes,
impacts, and management. Respondents receive
1 point for a correct answer. An example item is:
“Knee osteoarthritis is a disease of older adults.”
Total possible scores range from 0-10, with higher
scores indicating higher knowledge of knee osteoarthritis.
The Kuder-Richardson 20 (KR-20) tested in the
actual sample was 0.84.

The Internet Use Questionnaire developed
by the Health Information National Trends Survey:
HINTS 2012,*° was translated into Thai by Kheokao
et al.'” to assess the Internet use of older adults. It
has eight items to measure the level of Internet use
by health topic, including disease, healthy lifestyle,
medication, treatments, care providers, patient organization,
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laws and regulations related to health conditions, and
peer—support forums. Items are rated on a 4-point
Likert scale from O (never) to 3 (regularly). An
example item is: “Over the past one week, how
frequently have you searched for information about
healthy lifestyle patterns from the online/social media
sources?” Total possible scores range from 0.00 to
3.00, with a higher score indicating higher Internet
use. The Cronbach’s alpha tested in the actual sample
was 0.95.

The Social Support Questionnaire (SSQ),
developed andtranslated into Thai by Hanucharurnkul,**
was used to assess the social support of older adults.
It covers three types of social support, including
informational, emotional, and tangible support from
three sources: family, friends, and health care providers.
Items are rated on a 4-point Likert scale from 0 (no
support) to 4 (a great deal of support). An example item
is: “How much has this person boosted your spirit when
you feel low during your present illness?” Total scores
range from 0-28, with higher scores indicating greater
social support. The Cronbach’s alpha tested in the
actual sample was 0.97. Standardized factor loadings
were 0.81, 0.90, and 0.83, respectively.

The Community Participation of Elderly
Questionnaire, developed in Thai by Linsuwanont, >
was used to measure social participation of older
adults. It consists of 10 items, including participation
in activities that contribute to society, membership
of associations and organizations, participation in
discussions, participation in social events, participation
in religious ceremonies, and information support.
An example item is: “When there is a problem in the
community, you usually participate in sharing opinions
to solve the problem with your neighbors.” Items are
rated on a 5-point Likert scale from 1 (not at all true)
to 5 (very true) for positive items, and 5 (not at all true)
to 1 (very true) for negative items. Total scores range
from 1 to 50, with higher scores reflecting higher
social participation. The Cronbach’s alpha tested in
the actual sample was 0.90.
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Data Collection: Data were collected between
July and December 2020 by the PI and eight research
assistants (RAs). All RAs had graduated from areas
related to health, such as nursing, public health, and
Thai traditional medicine, with experience in conducting
research, and were working in the selected area. They
were trained formally to recruit potential participants,
obtain informed consent and collect data using the
questionnaires. While collecting data, due to the
COVID-19 pandemic, researchers strictly followed
the disease prevention protocols of the Department of
Disease Control in Thailand: wearing a hygienic mask,
using alcohol spray, social distancing between people
and so on. Participants in each hospital who met the
inclusion criteria were informed clearly about the
research and ethical considerations. After agreeing to
participate, participants signed a consent form for the
protection of participants. They were given nine self-
report questionnaires to complete privately and in
a sequence that accommodated ease of use. The total time

to complete the questionnaires ranged between 60 and
80 minutes, with a break of approximately 10-15 minutes.

Data Analysis: Descriptive statistics were used
to describe the demographic data of the participants
and the study variables. The correlations between
variables were analyzed using Pearson’s product-
moment correlation coefficient. Path analysis was
performed using SEM. Before running the SEM,
assumptions (missing data, outliers, normality,
homoscedasticity, linearity, and multicollinearity ) were
tested. The analysis results showed no missing data and
no outliers. Regarding normality, the data had a normal
distribution. The assumptions for linearity were not
violated, and there were no multicollinearity issues.*®
The IBM SPSS Amos 26 Program was used to test and
develop the hypothesized Model of Health Literacy
among Older Adults with Knee Osteoarthritis (MHLOAKO).
SEM with a maximum likelihood estimation method was
used to evaluate the fit of the hypothesized MHLOAKO
based on the criteria®* (Table 1).

Table 1. Comparison of the goodness-of-fit statistics in the hypothesized and modified MHLOAKO

. . Criterion of Hypothesized Modified
Goodness-of-fit Indices Goodness-of-fit yl?\’[odel Model
Chi-square (%*) 520.083 228.967
P-value p>0.05 <0.001 <0.001
Relative Chi-square ((’/df) <3.00 3.271 1.647
Goodness of fit index (GFI) >0.90 0.854 0.934
Adjusted goodness—of-fit index (AGFI) >0.90 0.807 0.901
Root mean square error of approximate <0.05 0.085 0.045
(RMSEA)

Comparative Fit Index (CFI) >0.90 0.855 0.964

Results

Demographic characteristics

In this study, there were no missing data, and
all 318 participants returned the questionnaires (the response
rate was 1009% ). Their mean age was 69.2 years (SD =
7.07). The participants were female (67.30% ), married
(66.35%), and had primary education (77.36%).
Moreover, 44.65% of participants were unemployed,

and 40.57% were farmers, with a mean monthly income
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of 2,669.81 Thai baht (SD=2596.18) or US$76.81.
The main source of their income was from subsistence
allowance (1009 ). The mean duration of knee osteoarthritis
diagnosis was 5.41 years (SD = 5.28), with 68.87%
of the participants having comorbidity that required
regular medical treatment.

Model testing

The hypothesized MHLOAKO is illustrated in
Figure 1. After testing the hypothesized MHLOAKO,
the fit indices showed that the model did not fit with
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the empirical data. Then, we modified the MHLOAKO
by adding paths with double-headed arrows to allow
for correlating errors based on the modification indices,
considering the constructs with the highest values of
error shown by the program. Only the p-value did
not meet the criteria, which was acceptable because

the p-value associated with the Chi-square value is
very sensitive to large sample size and other indices
could be used to claim the model to be accepted.®
The final MHLOAKO showed the best fit to the empirical
data. Overall, most of these indices indicated that the
MHLOAKO fit the empirical data (Table 1).

Patient
engagement

participation

Social support

Cognitive
function

Health literacy

Knowledge of
knee osteoarthitis,

Provider-patient
communication

Figure 1. The hypothesized MHLOAKO

Provinces in Thailand

(N=77)

Simple random
sampling

A province

Northern zone

Simple random

Central zone

Southern zone

sampling
A district A district A district
Simple random
Sub-district Sub-district Sub-district Sub-district Sub-district Sub-district Sub-district Sub-district Sub-district
Inclusion (N=244) (N=134) (N=141) (N=165) (N=129) (N=246) (N=163) (N=104) (N=141)
criteria l l l l
Figure 2. Sampling method of the study
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Regarding the relationship among latent variables while provider-patient communication, patient
and health literacy, it was found that factors positively engagement, and knowledge of knee osteoarthritis
related to health literacy were Internet use, social were not significantly related to health literacy
participation, cognitive function, and social support, (Table 2).

Table 2. Correlation matrix of studied variables (n = 318)

Variables 1 2 3 4 5 6 7 8

Provider-patient communication ~ 1.00
Patient engagement -0.03 1.00
Cognitive function 0.10 0.01 1.00
Knowledge of knee osteoarthritis -0.11  -0.12°  0.05 1.00
Internet use -0.01 -0.07 0.16 0.03 1.00
Social support -0.06 0.20° 0.03 0.13° -0.16  1.00
Social participation -0.03 0.16° 0.22°7 0.14° 0.11 0.327 1.00
Health literacy -0.07 -0.00 0.34" 0.08 0.44 0.12° 0.38" 1.00
*p<0.05, **p<0.01

Table 3 shows the effect of the influencing communication or knowledge of knee osteoarthritis.
variables on health literacy. Internet use positively Patient engagement negatively affected health literacy
affected health literacy directly and indirectly via indirectly via Internet use but did not affect health
cognitive function. Social participation positively affected literacy directly. These five predictors explained 36%
health literacy directly and indirectly via cognitive of the total variance in health literacy in the final
function. Cognitive function positively affected health MHLOAKO. Knowledge of knee osteoarthritis did not
literacy directly but did not affect health literacy indirectly have a direct effect on health literacy. Provider—patient
via knowledge of knee osteoarthritis. Social support communication did not have a direct or indirect effect
positively affected health literacy directly but did not onhealthliteracy via knowledge of knee osteoarthritis
affect health literacy indirectly via provider-patient (Figure 3, Table 3).

Table 3. The multi-relative co—efficient (R2), the total effect (TE), the indirect effect (IE), and the direct effect
(DE) of the influencing variables on health literacy

Endogenous Variables R? Influencing Variables TE IE DE

Health literacy 0.36 Cognitive function 0.24" - 0.247
Internet use 0.39° 0.03°  0.36"
Patient engagement -0.04° -0.04 -
Social participation 0.34" 0.06" 0.28"
Social support 0.13" 0.00 0.13"

Cognitive function 0.07 Internet use 0.14" - 0.14°
Social participation 0.24" - 0.24"

Internet use 0.01 Patient engagement -0.11 - -0.11

*p<0.05, **p<0.01
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Patient
engagement

participation

Social support

Cognitive
function

Provider-patient
communication

Health literacy

.00

* p<.05, ** p<.01, ns=non-significant

Figure 3. The final MHLOAKO

Discussion

The final MHLOAKO supported the IMHL®
in that the factors influencing the health literacy of
older adults with knee osteoarthritis included both
distal and proximal factors. The findings showed
that 36% of the total variance in health literacy was
explained by distal factors including societal and
environmental determinants (patient engagement),
as well as proximal factors including personal determinants
(cognitive function) and situational determinants
(Internetuse, social support, and social participation ).

Internet use was the strongest predictor directly
affecting health literacy. Consistent with the IMHL,®
health literacy is influenced by situational determinants,
which encompass individuals’ interactions with their
environments. Older adults use the Internet as a powerful
channel for interacting with others and exploring health
information. Frequent engagement in online health
information-seeking behavior leads to higher health

Vol. 27 No. 2

literacy because older adults can acquire additional
health knowledge. Consistent with previous literature,
Internet use had the strongest direct influence on
health literacy among older adults."® For older adults
with knee osteoarthritis, the Internet was an effective
channel to provide useful information that covered
the basics of osteoarthritis, its treatment, self-managing
symptoms, the benefits of behavioral change, and
maintaining a healthy lifestyle.”> Internet use also
positively affected health literacy indirectly via
cognitive function, as we hypothesized. Consistently,
Internet use predicted better cognitive function among
older adults.'® Our findings reflect the potential of
digital health technology to stimulate cognitive function
and health literacy as easier access to health information.
Various features in digital technology should be employed
to enhance their understanding and ability to appraise
and apply health information.

As hypothesized, social participation was
positively directly associated with health literacy.
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Our finding resonates with the conceptual framework®
that social participation, as a situational determinant
involving how people interact with their social
surroundings, affects health literacy. Social participation
allows people to obtain health-related information
through interaction with others and through access to
potentially knowledgeable people who positively
influence health literacy. Similarly, previous research
reported a positive association between social
participation and health literacy among older adults.”®
Social participation was also found to be indirectly
associated with health literacy through cognitive
function. Active participation in multiple social
activities protects cognitive function, as it provides
older adults with an opportunity to experience more
dynamic environments that are advantageous for
maintaining their cognition through stimulation of
neurogenesis.’* Research has also shown that social
participation is associated with less cognitive decline.”*
Therefore, health literacy programs should seek strategies
to encourage older adults to engage in various social
activities to maximize their cognitive capacity for
understanding health information and to interact with
other people who may favorably influence their health
literacy.

As we expected, cognitive function was positively
associated with health literacy. In line with the IMHL,°
cognitive function is an individual characteristic in
personal determinants affecting how people access,
understand, appraise, and apply medical information.
This means that an increase in cognitive function
would increase health literacy, whereas a decrease
would decrease health literacy. Consistent with previous
research, higher cognitive function scores protected
against health literacy decline.® This insight emphasizes
that the provision of health information or activities
to promote health literacy among older adults with
knee osteoarthritis should be tailored to their cognitive
function.

The findings showed that social support had a
positive direct effect on health literacy, as hypothesized
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in this study; the result supported the conceptual
framework that social support was one of the situational
determinants of health literacy.® Social support is
crucial for transmitting appropriate health information.
Higher levels of social support can improve one’s
ability to acquire and understand medical information
and negotiate in the health care system. For older
adults in Asia, family members play an important part
in providing information about alternative therapies,
including traditional remedies such as salt, herbs,
and oils that are beneficial approaches for knee
osteoarthritis.*® Correspondingly, social support was
significantly correlated with health literacy among
Thai older adults.'® However, social support did not
affect health literacy indirectly via knowledge of knee
osteoarthritis or provider—patient communication. This
may be explained by the age-related degeneration of
reading, listening, and writing skills experienced by
most older adults, which might impair their ability
to communicate effectively and understand health
information.*’

As speculated, patient engagement had a
significant indirect effect on health literacy through
Internet use. Consistent with the IMHL,® patient
engagementis considered asocietal and environmental
determinant, which includes cultures and social systems
that affect health literacy. Thus, how older adults engaged
in their own health care under their cultural and social
contexts could influence their health literacy. As the
Internet is a vital source of information, older adults
utilized it to construct their health experiences and
gain an understanding of symptoms and treatments.
This finding is consistent with another study.'
Nevertheless, patient engagement had no direct effect
on health literacy, probably because the participants
were older adults who might hold traditional beliefs
and base their health care on a physician’s opinion. They
might follow the recommendations of their physician
or family members, causing them to lack confidence
in making health decisions on their own. Therefore,
older adults need to be promoted for psychological
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readiness to play an active role in their own health
care, especially through Internet, to construct their health
experiences and gain an understanding of medical
information.

Provider-patient communication was not associated
with health literacy or knowledge of knee osteoarthritis.
This finding was inconsistent with the hypotheses and
the IMHL® that communication or language is a societal
and environmental determinant affecting health literacy.
In contrast, other studies reported that provider-patient
communication was correlated with health literacy®
and disease knowledge.® Age-related changes and
degeneration, such as reduced hearing ability and
visual acuity, may influence health literacy by affecting
older adults’ ability to understand health information
communicated by their health providers.’” Moreover,
approximately 699 of our participants had acomorbidity
requiring regular medical treatments. Taking certain
drugs may lead to hearing or communication problems,
which might also affect their ability to access and
understand health information.®’

Surprisingly, we found no evidence of the
association between knowledge of knee osteoarthritis
and health literacy, which was also incongruent with
the hypotheses and the IMHL.® It is possible that aging
changes might cause physical limitations, and limit
the ability to read and understand health information.*’
Moreover, older adults in our study had a primary level
of education. Given that most information in health
systems is in written form, a higher level of education
is needed to receive and understand this information.>®
Our finding was congruent with previous research
that disease knowledge could not predict health literacy
among community-dwelling older adults.*

Conclusions

Our findings provide empirical knowledge on
the patterns of relationships between factors influencing

health literacy of older adults with knee osteoarthritis
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that mostly confirm the IMHL.® The MHLOAKO suggests
the important role of social skills, specifically identifying
cognitive function, Internet use, social participation,
social support and patient engagement as influencing
factors of health literacy among older adults with knee
osteoarthritis. This understanding is beneficial to the
development of guidelines to tailor nursing interventions
for promoting the health literacy of older adults with
knee osteoarthritis.

Limitations and Recommendations

This study had some limitations. Our findings
were based on cross-sectional data, which might
limit the conclusions about causal relationships. The
participants appeared to be homogeneous in terms of
age, education level, marital status, and geographical
residence. Therefore, interpretations and generalizations
from data analysis and the study results might be
limited. Further research should be conducted among
older adults in different contexts.

Implications for Nursing Practice

This study provides new nursing knowledge
regarding factors directly and indirectly predicting
health literacy among older adults with knee osteoarthritis
to help nurses clearly understand this phenomenon. The
MHLOAKO specifically identifies patient engagement,
cognitive function, Internet use, social participation,
and social support as influencing factors of health
literacy among older adults with knee osteoarthritis.
Nurses can use this knowledge to guide and tailor
nursing intervention for improving health literacy by
utilizing the Internet as a channel for easier access to
health information and stimulating cognitive function
for health literacy. Moreover, nurses should seek
strategies to encourage older adults to engage in their
own health care and participate in social activities to
maximize their health literacy.
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