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Abstract

Background Family caregivers (FCs) encounter a variety of health problems in older people with chronicillness,
necessitating a certain level of health literacy to access, understand, appraise and apply health information and
services. This study aimed to develop and validate a scale for measuring health literacy among FCs of older people
with chronic illness.

Methods Concept mapping was first employed to develop a conceptual model of health literacy of FCs. Scale
domains were derived from the conceptual model, and item generation was performed using deductive and
inductive methods. Quantitative methods, including merging scale dimensions and items, expert reviews, cognitive
interviews, and item reduction analysis, were used to refine the scale. Confirmatory factor analysis was employed to
validate the scale’s structure. Concurrent validity, internal consistency, and test-retest reliability were also examined.

Results A 20-dimension conceptual model was developed, and 60 items were generated for the scale. Expert
review (content validity index > 0.85) and cognitive interview with FCs confirmed the relevance and clarity of the
majority of the generated scale items. Confirmatory factor analysis with 451 FCs of older people with chronic illness
supported a 5-factor structure (symptom management, daily personal care and household tasks, care coordination,
communication and relationship with the care recipient, and self-care of caregivers) with 42 finalized scale items,
including four levels of health literacy skills (accessing, understanding, appraising and applying health information).
Concurrent validity with the European Health Literacy Questionnaire (HLS-EU-Q47) was satisfactory (r=0.67, p <0.01).
The Cronbach’s a coefficient of the scale was 0.96, with subscales ranging from 0.84 to 0.91. The two-week test-retest
reliability was 0.77 (p < 0.01).

Conclusion This study developed a conceptual model explaining the concept and factors of health literacy among
FCs of older people with chronic illness that could provide the groundwork for future studies in developing relevant
evidence-based interventions. A new Health Literacy Scale-Family Caregiver (HLS-FC) with satisfactory psychometric
properties was developed in this study, which can be utilized to identify caregivers with insufficient health literacy
and facilitate timely interventions by healthcare professionals.
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Background

The global trend of population aging continues to
increase each year. With advancements in medical care,
the longevity of the older population is also increasing,
leading to a higher incidence of chronic diseases and
comorbidities [1]. Over 94.9% of older adults aged 60 or
above have suffered from at least one chronic disease,
with 78.7% coping two or more, where much of the care
responsibility falls to their family members [2, 3]. Fam-
ily caregivers (FCs) are often required to handle a wide
range of health problems of older people, including
supporting their activities of daily living (ADL) and/or
instrumental activities of daily living (IADL), communi-
cating with medical professionals, making health-related
decisions, maintaining relationship with the care recipi-
ent, managing behavioral and psychological problems of
the care-recipient [4—6]. Consequently, health literacy
(HL) became an essential skill among FCs [7].

HL is defined as the knowledge, motivation, and com-
petence to access, understand, appraise, and apply health
information to make informed judgments and decisions
in everyday life related to health care, disease prevention,
and health promotion [8]. HL is also considered as a mul-
tidimensional construct including interpersonal factors,
individual competencies, community, and health system
factors [9]. Low HL among FCs can negatively impact
on the care delivery and the health outcomes of care
recipients [9]. Difficulties in comprehending health infor-
mation and ineffective communication with health pro-
fessionals are prevalent in people with inadequate HL,
leading to a higher incidence of undetected health prob-
lems [10, 11]. This situation can be exacerbated by the
negative aging stereotypes held by many young health-
care professionals [12]. In addition, unclear and insuffi-
cient health information is a persistent challenge for FCs
in providing care, affecting the wellbeing of both patients
and caregivers across physical, psychosocial, and spiritual
domains. Previous studies have showed that inadequate
HL is associated with increased utilizations of emergency
medical service, higher rates of hospitalization, poorer
quality of life, and delayed disease detection [8, 13, 14].
Therefore, HL is considered a modifiable risk factor for
health disparities and an essential skill for maintaining
the health of individuals and the community [15].

The critical barriers to identifying FCs with low HL are
the lack of a conceptual model explaining the concept of
HL in FCs and a validated measurement tool. Although
conceptual models of HL have been developed, such
as the Distributed Health Literacy Model [16] and the
Health Literacy Pathway Model [17], they tend to focus
primarily on patients. Thus far, only one conceptual

model has been identified in the context of cancer care-
giving, emphasizing the importance of accessing and
comprehending health-related information, the relation-
ship between caregivers, cancer patients, and healthcare
providers, the utilization of support systems, and the
management of caregiving challenges [18]. While the
Conceptual Model of Cancer Caregiver Health Literacy
offers unique insights into the concept of HL within the
context of caregiving, there are conceptual distinctions
between caregiving for cancer patients and older people
with chronic illnesses. Older people, especially those
aged 65 and above, are at an increasing risk of develop-
ing multimorbidity [19], where FCs of older people may
face unique challenges and complexities in accessing and
comprehending information related to symptoms man-
agement [20]. Additionally, FCs of older people often
need to take on critical roles in decision-making regard-
ing the utilization of health services due to the challenges
faced by older adults, such as dementia, which leads to
progressive disability and dependency [21]. Furthermore,
FCs encounter distinct caregiving challenges. They often
assume multiple care roles simultaneously, including car-
ing for children or adolescents, parents, or multiple gen-
erations, which significantly increases their care burden.
For example, family dynamics have been found to be an
influential factor in the care burden experienced by FCs
[22].

However, the literature review reveals a lack of HL
measurement tools specifically designed for FCs of older
people with chronic illness. There are two common HL
measures: the Health Literacy Questionnaire (HLS) and
the European Health Literacy Questionnaire (HLS-EU-
Q) [23, 24]. While both measures are widely cited and
have excellent psychometric properties [25, 26], they
were not specifically developed for FCs of older people.
Some HL tools have been developed for specific popu-
lations, such as the Health Literacy of Caregivers Scale-
Cancer (HLCS-C) for cancer caregivers. There are also
self-reported HL tools focusing on an older population;
however, they were not tailored for caregivers [27, 28].
These HL measures, while valuable, do not capture the
unique needs of HL in the context of FCs of older people.
FCs of older people often face challenges related to mul-
timorbidity and age-related diseases that require complex
healthcare and community service support [19, 20]. Fur-
ther, FCs often assume the primary responsibility to make
health-related decisions for the care recipient, partly due
to the older care recipient often suffering from condi-
tions that adversely impact cognitive functioning, such
as dementia [21]. Consequently, low levels of HL in this
population have been linked to poor outcomes for both
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FCs and care recipients, emphasizing the importance of
HL in this unique population [9]. Therefore, developing
an HL tool specifically for this population would allow
for accurately assessing the HL levels of these caregivers
and facilitate evidence-based interventions that target
HL for this population.

Aim

In this study, we (1) developed a conceptual model; and
(2) constructed and validated a new scale to measure HL
for this population.

Methods

This study consisted of two parts. The first part was the
development of a conceptual model of HL among FCs of
older people with chronic illness. The second part was
the development and validation of an HL scale for this
population. A validity-driven approach was employed to
develop the scale based on the conceptualized model in
part one.

Part one: Development of the conceptual model

Concept mapping

Concept mapping is a participatory mixed-methods
approach for identifying and organizing ideas on a topic
of interest [29, 30]. The steps of concept mapping include
selecting participants, generating statements, structuring
statements, analyzing data, and interpreting data [31].
Trochim [31] recommended that a sample between 10
and 20 would typically provide sufficient information to
perform concept mapping. To generate the statements,
focus group interviews (5 groups, n=30) were conducted
six participants per group to reach data saturation [32].

Participants and settings

FCs were recruited through caregiver support groups
at District Elderly Community Centers in Kowloon
district, Hong Kong, online social media groups for
caregivers (e.g., Facebook), and mass media outlets
(e.g., newspapers and public health promotion talks).
The eligibility criteria were (1) individuals aged 18 or
above, (2) individuals who are currently taking care of
family members (related by blood or marriage, such as
spouses, parents, and grandparents) aged 60 or above
with one or more chronic diseases, which require assis-
tance to perform ADL and/or IADL, and (3) individuals
who have been providing care to the care-recipient for
at least four hours per week in the past six months (to
ensure the caregiver are engaged with caregiving tasks)
(33, 34].

Procedures
Purposive sampling was adopted to recruit caregiv-
ers with diverse socio-demographic backgrounds and
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caregiving patterns [35]. The participants’ eligibility
was first screened by a trained research assistant under
the supervision of a researcher. After fulfilling the
inclusion criteria, participant selection was made by
stratifying based on genders, age groups, and employ-
ment statuses, as employment status can significantly
impact caregiving patterns [36]. After, selected partici-
pants were informed about the research purpose, and
written consent were obtained. The focus group inter-
views took approximately 90 to 120 min. The first focus
group aimed to generate statements from FCs about
their HL in caring for older people, while the second
focus group aimed to collect their comments about
structuring the statements. A cash coupon was given to
each caregiver to compensate them for their time and
travel expenses.

Generation of statements and structuring of statements

In the focus groups, we asked FCs broad questions
covering their experiences of taking care of their
health and that of the care recipients, and how they
obtain and use health information to make decisions.
Semi-structured questions were asked to guide the
discussion. Based on the items generated from the
focus group interviews, participants were asked to sort
the statements into clusters in a way that made sense
to them [31]. They were asked to rank and rate the
items using a 5-point Likert scale: (1) “relatively unim-
portant’, (2) “somewhat important”, (3) “moderately
important’, (4) “very important’, and (5) “extremely
important”

Data analysis and interpretation

All focus group interviews were digitally audio-recorded
with participants’ consent, and field notes were taken
to capture non-verbal information or cues. The infor-
mation obtained from the focus groups, including the
statements and the sorted data, was entered into the
Concept System software (Groupwisdom™). A two-
dimensional multidimensional scaling (MDS) analy-
sis and hierarchical cluster analysis (using Ward’s
algorithm) was performed to generate a concept map
presenting a visual form of a two-dimensional repre-
sentation of the combined statement groupings (Fig. 1).
After generating the concept map, two researchers (Kor,
Yu) independently examined the clusters represented
in the concept map to (1) identify inappropriate state-
ments on the map and re-assign each such statement
into a different cluster that better represents its con-
ceptual meaning; and (2) identify clusters with multiple
concepts that may need to be split up [31]. To ensure
trustworthiness, the researchers discussed the findings
and label each cluster to create the concept map until
consensus was reached.
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Fig. 1 Two-dimensional representation of the combined statement groupings

Part two: Development and validation of the HL scale
Identification of domains

A validity-driven approach was employed in developing
the HL scale. A domain refers to the concept, attribute,
or unobserved behavior that we aimed to identify [37].
Since the conceptual framework of holistic HL in FCs of
older people with chronic illness was developed in part
one, the following considerations were used to determine
whether the domains should be included in the scale: (1)
the domain should capture the experiences of caregivers
caring for the recipients with a wide range of character-
istics; (2) the domain should capture caregiving experi-
ences in different levels and forms of support; and (3) the
domain should align with the definition of caregivers in
accessing, understanding, appraising, and using health
information to promote and maintain the health of the
care-recipient [18].

Item generation

After identifying the domains, a pool of items was gen-
erated through deductive and inductive methods. The
deductive method was based on a description of the rele-
vant domain. Thus, the statements on HL from the focus
groups and conceptual model (developed in part one)
were used to generate the items. Two researchers (Kor,
Yu) independently reviewed the 219 entries generated
from the focus groups, removed redundant statements,
and grouped them into the smallest units. In addition, we
consulted existing instruments of HL, such as the Euro-
pean Health Literacy Questionnaire (HLS-EU-Q47), as
well as existing models of health literacy (e.g., the Inte-
grated Conceptual Model of Health Literacy) during the

item generation process [8, 24]. To ensure that the scale
can differentiate low, moderate, and high levels of HL
among FCs, the four cognitive skills of accessing, under-
standing, appraising, and applying health information
were adopted to guide the selection of a set of items for
each content area.

Expert review

Utilizing the dimensions and items developed in the
above steps, an expert review was conducted after the
quantitative merging of scale dimensions and items to
establish content validity. Content validity, which is the
degree to which an instrument has an appropriate sample
of items for the construct being measured, is an essen-
tial criterion in scale development. It has been suggested
that five to seven experts are sufficient to establish con-
tent validity through an expert review [37]. Our team of
experts included one geriatrician, one general practitio-
ner, two geriatric nurses, two social workers specializing
in caregiving, and one health researcher specializing in
HL. Three-point Likert scales (“low, moderate, high” and
“unclear, neutral, clear; respectively) were used to evalu-
ate content validity. Items with a content validity index
(CVI) score of less than 0.78 would be considered for
revision or deletion [38]. An open-ended question was
used to ask the experts if they have any further sugges-
tions on the items.

Cognitive interview

Cognitive interviews were conducted to determine (1)
whether FCs could interpret the questions as intended,
(2) whether the items were relevant to the caregivers’
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context, and (3) whether the caregivers encountered diffi-
culties in responding to the items. A convenience sample
of 12 participants was recruited from a caregiver sup-
port group from a District Elderly Community Center
with the same eligibility criteria in part one above. Three
rounds of cognitive interview (3 to 5 caregivers in each
round) were carried out. The cognitive interviews were
carried out to achieve full agreement [37]. The comments
and suggestions collected from the focus group would be
discussed by the research team for further revision of the
items in the scale.

Scale validation

After refining the items from the cognitive interview, the
proposed Health Literacy Scale-Family Caregiver (HLS-
FC) was sent out for further validation. JC Nunnally [39]
recommended that a minimum of 10 participants per

Table 1 Socio-demographic information of participants

(N=451)
Variable Category n %
Gender Male 151 3350
Female 300  66.50
Age 18-30 277 6140
31-40 66 14.60
41-50 37 8.20
51-60 48 10.60
61-70 19 4.20
71-80 2 040
81 orabove 2 040
Educational level No formal education 1 0.20
Primary school 10 2.20
Secondary school 63 14.00
Associate degree 33 730
Bachelor's degree 246 5450
Master/PhD 98 21.70
Marital status Never married 316 70.10
Married 127 2820
Divorced/separated 6 1.30
Widowed 2 0.40
Employment status Full time job 164 3640
Part time job 40 8.90
Unemployed 5 1.10
Full-time caregiver/housewife 22 4.90
Retired 20 4.40
Studying 200 4430
Family household's 10,000 or below 53 11.80
income (in Hong Kong
Dollar)
10,000-19,999 76 16.90
20,000-29,999 95 21.10
30,000-39,999 80 17.70
40,000-49,999 47 1040
50,000-59,999 29 6.40
60,000 or above 71 15.70
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scale item is required to perform factor analysis. The
inclusion criteria were identical to those described in
part one. Invitations were sent out to FCs via caregiver
support groups at District Elderly Community Centers,
online social media groups for caregivers (e.g., Face-
book), and mass media outlets (e.g., newspapers and
public health promotion talks).

Item reduction analysis

Item Response Theory (IRT) was adopted for item reduc-
tion analysis to ensure that only parsimonious and func-
tional items would be retained in the scale [40]. The
reduction was based on missing rate and mean in each
item.

First, items with a missing rate higher than 5% were
excluded. Missing rate was utilized as one of the criteria
for the item reduction process, as unclear or ambigu-
ous items tend to have a higher chance of non-response
issues [41]. Mean values of each item were also taken
into account during the item reduction process because
extreme mean values may not provide the information as
intended [42]. Considering the lack of generally accepted
threshold for the item-level testing using mean values
in the literature, we considered the lowest score option
plus 20% of the score range and the highest score option
minus 20% of the score range as a practical heuristic to
identify outlier items. This resulted in an exclusion crite-
rion for the item score mean of <1.6 or >3.4. Any items
that met any of these exclusion criteria were removed
from the scale.

Confirmatory factor analysis
Given that the hypothesized factor structure was speci-
fied a priori in part one (i.e., the conceptual model), a
confirmatory factor analysis (CFA) was used to establish
the construct validity using IBM SPSS AMOS version
24. Model fit was assessed using goodness-of-fit indi-
ces, including minimum discrepancy divided by degrees
of freedom (CMIN/df), comparative fit index (CFI),
root mean square error of approximation (RMSEA),
Tucker-Lewis index (TLI), parsimonious normed fit
index (PFNI), and parsimonious comparative fit index
(PCFI). The criteria for a good fit were: CMIN/df<3;
RMSEA<0.08; TLI>0.90; CFI>0.90; PNFI>0.50;
PCFI>0.50 [43].

A total of 451 family caregivers participated in the scale
validation. Socio-demographic information of partici-
pants were described in Table 1.

Reliability

The internal consistency was evaluated based on Cron-
bach’s alpha coefficients, which refer to the correlations
at an item-level. A Cronbach’s alpha coefficient of >0.70
would considered an indication of acceptable internal
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consistency [44]. I Kennedy [45] recommended that a
minimum of 100 participants should be sampled to pro-
vide a robust assessment of test-retest reliability. Using a
random number generator, a random sample of 120 par-
ticipants from the larger sample pool of scale validation
(N=451) were invited to complete the questionnaires two
weeks later to assess test-retest reliability [37]. A test-
retest correlation coefficient of >0.50 would be consid-
ered that the scale is reliable over time [44].

Concurrent validity

To evaluate the concurrent validity of the HLS-FC,
we randomly invited half of the participants (N=226),
using a random number generator, from the larger
sample pool used for scale validation to complete the
concurrent validity measure. Based on an a priori
power analysis using G*Power, a sample of 84 would
be sufficient to detect a medium effect size (r=0.3) in
correlational analysis with a power of 80% at p<0.05.
As such, we don’t want to overburden the caregivers in
completing the full-length survey again. The Chinese
version of the HLS-EU-Q47 was utilized to assess con-
current validity [24]. The HLS-EU-47 comprises four
information-processing domains (finding, understand-
ing, judging, and applying) and three health domains
(health care, disease prevention, and health promo-
tion) that measure HL in the general population. The
HLS-EU-Q47 was validated in the Chinese population
[46]. The HLS-EU-Q47 was administered immediately
after the completion of part two of the validation study
[37]. Pearson correlation was computed between the

1. Access

(ability to seek, find, and
obtain health

information) A. Symptom

management of
common illness in
older people and age-
related changes

E. Self-care of
caregivers

3. Appraise

(ability to interpret, filter,
judge, and evaluate the
health information)

Page 6 of 12

scores of HLS-EU-Q47 and HLS-FC. A positive Pear-
son correlation of >20.50 was considered indicative of
adequate concurrent validity.

Results

Conceptual model and items of HL in FCs of older people

A total of 31 FCs aged between 26 and 89 participated
in the focus group, of whom 22 were female. The major-
ity of FCs were providing care for their spouse (n=19),
followed by parents (n=11) and grandparents (n=1).
Nine had graduated from associate degree, seven had
completed primary school, 11 had finished secondary
school, three had attended university, and one did not
receive formal education. In the second focus group,
there were also 31 FCs participated, with seven indi-
viduals leaving their age blank, while the others ranged
from 27 to 89. Among them, 22 were female, 13 were
patients’ children, 18 were spouses, and one was a
grandson.

A 20-dimension conceptual model was constructed.
The dimensions were formulated by five domains includ-
ing symptom management, daily care, care coordination,
communication, and self-care, encompassing four levels
of HL skills (accessing, understanding, appraising, and
applying health information) (Fig. 2).

Item generation

Sixty items were generated from the statement of focus
group and conceptual model (developed in part one),
with careful consideration of existing instruments on HL
and theories of HL.

2. Understand

(ability to comprehend
the health information)

B. Daily personal care
and household care to
care recipients

C. Care coordination
(liaise with
professionals,
social services, etc.)

4. Apply

D. Communication
and relationship
with care recipients

(ability to communicate
and use the information
to make a decision to
maintain and improve
health)

Fig. 2 Conceptual model of health literacy among family caregivers of older people with chronic illness
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Content validity and cognitive interview

Out of the 60 items, eight items, including A2, A6, A 13,
A17, B2, B3, B4, B11, were consider redundant by the
experts in terms of meaning and described situations,
and were therefore deleted. The 52-item scale obtained
an overall CVI of 0.90, ranging from 0.85 to 1.00 per item.
Cognitive interviews were further conducted to pre-test
the instrument. Notably, some of the items were revised
due to linguistic errors in Chinese.

Item reduction analysis

The item reduction process was based on missing rates
and mean values. Items that meeting the exclusion cri-
teria were excluded. Out of the 52 remaining items, six
items (A3, A9, B5, B14, B16, E4) were excluded. The
details were presented in Table 2.

Confirmatory factor analysis

The remaining 46 items were validated in a CFA. The
results supported a five-factor structure (symptoms
management, daily care, care coordination, communica-
tion, and self-care), with satisfactory model fit: CMIN/
df=1.75 (p<0.05), RMSEA=0.04, TLI=0.94, CFI=0.95,
PNFI=0.75, PCFI=0.80. All factor loadings ranged from
0.57 to 0.84 (Table 3). For the CFA, any item with a fac-
tor loading less than 0.50 was excluded. Therefore, we
removed four items (A1, A16, B1 and C8) out of 46 items
on this basis. The finalized 42 items in the HLS-FC is
supplemented (Additional file 1).

The finalized HLS-FC comprises 42 items designed
to measure HL among FCs of older people with
chronic illnesses. There are five subscales in the HLS-
FC. The symptoms management subscale (9 items)
assesses the FC’s skills to assess and comprehend the
knowledge required to manage the symptoms of the
care recipient. The daily care subscale (9 items) evalu-
ates the FC’s capability to provide day-to-day care to
the care recipient. The care coordination subscale (7
items) measures the FC’s capacity to coordinate the
care across various healthcare providers and settings
for the care recipient. The communication subscale (7
items) evaluates the FC’s skills in effectively commu-
nicating with the care recipient. Finally, the self-care
subscale (10 items) assesses the FC’s ability to main-
tain their own health and well-being while caring for
the care recipient. Each item is rated on a 4-point
Likert scale, ranging from 1 (very difficult) to 4 (very
easy). Composite scores can be calculated for all items,
reflecting an overall score of HL. Additionally, the
respective subscale items can be summed to derive
domain-specific scores that reflect the abilities in the
respective HL skills. The total score ranges from 42 to
168, with a higher score representing a higher level of
HL among the FCs of older people.
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Concurrent validity

A total of 200 FCs completed the HLS-EU-Q47. There
was a moderate positive correlation between the HLS-
EU-Q47 and the HLS-FC, r=0.67, p<0.01.

Internal consistency
The internal consistency of HLS-FC was evaluated for
each of the domains and the total score (Table 4).

Test-retest reliability

A total of 119 participants completed the questionnaires
two weeks later (T2) to test the test-retest reliability of
HLS-FC (Table 5).

Discussion

This study described the process of developing a con-
ceptual model of HL among FCs of older people with
chronic illness and validated a newly developed mea-
sure, HLS-FC, to assess levels of self-reported HL within
this population. Overall, five domains were identified in
the conceptualization of HL among FCs of older people,
namely, symptom management, daily personal care and
household tasks, care coordination, communication and
relationship with the care recipient, and self-care of care-
givers. Through developing a comprehensive concept
map derived from the focus group interviews with subse-
quent refinements in the expert reviews, this conceptual
model offers good conceptual coverage, incorporating a
diverse range of perspectives to reflect a more holistic
view of caregivers’ HL.

This conceptual model, in conjunction with the Con-
ceptual Model of Cancer Caregiver Health Literacy [18],
supports HL as a multidimensional construct within
the context of caregiving. Furthermore, the five identi-
fied domains are largely consistent with the Conceptual
Model of Caregiver Health Literacy, encompassing simi-
lar domains such as care coordination, communication
and relationship with the care recipient, and self-care of
caregivers. On the other hand, some conceptual distinc-
tions were also revealed, such as symptom management
in older individuals and age-related changes. Given the
heightened risk of developing multimorbidity in older
individuals, symptom management in older individuals
and age-related changes may be considered an important
domain of HL among FCs of older people [20]. Therefore,
this comprehensive conceptual model could serve as the
groundwork for future studies in developing relevant evi-
dence-based HL interventions.

To the best of our knowledge, this is the first scale
developed to measure HL among FCs of older people
with chronic illnesses. Identifying levels of HL is cru-
cial as it enables timely HL interventions. For example,
low HL among FCs can compromise care delivery and
negatively impact the health outcomes of care recipients
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Table 2 Item reduction results for 52 items

No. Item Miss- 1.6>M SD
ing <34
Rate>
5%
Al Find information about the diseases affecting the care recipient. 3.80 2.83 0.67
A3 Find information on how to handle emergency medical situations for the care recipient. 6.50 2.65 0.72
A4 Prepare questions before communicating with healthcare professionals. 4.50 2.65 0.69
A5 Understand the health condition of the care recipient as documented in health/medical records or documents (e.g,  2.90 2.70 0.73
medication records).
A7 Understand the potential side effects of medications and treatments received by the care recipient. 3.10 2.64 0.71
A8  Understand the explanations given by doctors and nurses about the care recipient’s condition. 2.70 2.77 0.68
A9  Decide when you should seek another doctor’s opinion for the care recipient. 740 242 0.77
A10  Decide when you should take the care recipient to see a doctor for examination. 340 2.65 0.75
A1l Assess the accuracy of information obtained from various media sources (e.g., TV, internet). 2.50 249 0.80
A12  Assess the accuracy of information and advice provided by healthcare professionals. 3.60 2.66 0.74
A14  Make decisions for the care recipient based on information provided by doctors. 3.10 2.66 0.73
A15  Organize different health information before making decisions for the care recipient. 1.10 267 0.70
A16  Follow the advice on care provided by doctors and nurses. 1.10 2.89 0.72
B1 Find information on personal care for the care recipient (e.g., bathing). 4.30 2.80 0.69
B5 Understand the importance of Chinese culture in the care of older people. 15.00 271 0.77
B6  Understand information about making healthy lifestyle choices. 2.70 3.03 0.65
B7 Understand how to control diet or exercise when the care recipient has certain health conditions (e.g., diabetes, 2.00 2.81 0.71
hypertension).
B8  Understand the daily activities that the care recipient enjoys. 2.50 2.89 0.72
B9 Understand information on food labels. 2.50 2.80 0.79
B10  Understand the eligibility of the care recipient for vaccination. 3.80 2.55 0.82
B12  Decide which foods may cause illness or allergies in the care recipient. 3.10 2.76 0.80
B13  Decide which vaccines the care recipient should receive. 540 244 0.90
B14  Use information obtained from the media to make decisions about vaccination. 6.30 243 0.87
B15  Use health-related information to prepare food for the care recipient. 1.80 291 0.70
B16  Provide care for the care recipient based on cultural norms. 11.70 268 0.72
B17  Use health-related information to make decisions on how to maintain a healthy lifestyle for the care recipient. 3.10 2.85 0.65
C1 Find information on existing support services/subsidies (assistance programs) available for the care recipient. 4.00 246 0.72
C2  Find information on medical services available for the care recipient. 3.10 2.58 0.73
(3 Find information on the different types of government and non-governmental organizations that provide services for - 4.30 248 0.75
older people.
C4  Understand the application procedures for government subsidies or support programs designed for caregivers or 4.30 237 0.82
care recipients.
C5  Understand the types of services or programs available to support older people. 540 2.39 0.76
C6  Understand the criteria for eligibility for programs or assistance projects supporting older people. 540 2.36 0.77
C7  Decide which support services are suitable for the care recipient. 4.00 243 0.79
C8  Find someone to talk to when you need help. 520 252 0.83
D1 Find information on how to effectively communicate with older people. 2.90 2.63 0.68
D2 Find information on how to handle behavioral and emotional issues of the care recipient (e.g., anxiety, wandering). 490 247 0.74
D3 Understand the communication challenges due to the aging process in older people. 2.50 256 0.73
D4 Understand how to maintain a positive relationship with the care recipient. 2.20 267 0.75
D5  Respect and accept the decisions and choices of the care recipient. 0.90 2.67 0.71
D6  Decide when to accompany the care recipient. 1.10 2.69 0.75
D7  Maintain a calm and relaxed state when communicating with the care recipient. 1.60 253 0.79
E1 Find information on support resources (e.g., assistance programs) or platforms for caregivers. 5.20 2.53 0.70
E2 Find information on managing caregiver stress. 5.80 2.59 0.75
E3  Understand your own health condition and what you can do to maintain good health. 290 2.72 0.68
E4  Understand that caregiving can lead to psychological issues that may require assistance from others. 6.10 2.56 0.70
E5  Understand the sources of stress and why you may feel discouraged as a caregiver. 400 268 0.70

E6  Assess when you are experiencing an excessive burden. 3.80 262 0.75
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Table 2 (continued)
No. Item Miss- 1.6>M SD
ing <34
Rate>
5%
E7  Decide when you should seek assistance in sharing caregiving responsibilities. 340 2.60 0.74
E8  Decide when you should reach out to someone (e.g., family member) to share your feelings and thoughts. 2.20 2.69 0.75

E9  Decide when you should take some time to relax.
E10  Make decisions to achieve work-life balance.
E11  Make decisions to avoid emotional distress.

1.80 268 0.74
1.80 247 0.79
290 2.50 0.74

Note. A=symptom management, B=daily care, C=care coordination, D=communication, E=self-care.

[9]. ECs with inadequate HL often struggle to com-
prehend health information and encounter difficulties
in effectively communicating with healthcare profes-
sionals, leading to a higher prevalence of undetected
health issues among care recipients [10, 11]. Ultimately,
unclear and insufficient health information presents an
ongoing challenge for FCs in caregiving, affecting the
physical, psychological, social, and spiritual well-being
of both patients and caregivers [47]. Aligned with the
Integrated Conceptual Model of Health Literacy [8], we
conceptualized HL among FCs of older individuals as a
sequential process within each domain, encompassing
the stages of accessing, understanding, appraising, and
applying health information. Therefore, the HLS-FC
not only facilitates the accurate assessment of evidence-
based HL interventions but also enables the identifica-
tion of vulnerable FCs within specific domains, thereby
facilitating tailored interventions to address their spe-
cific needs. Nurses, for example, could incorporate the
HLS-FC into the routine clinical care of care recipients
to quickly identify those FCs who are more vulnerable
and provide additional support, such as the dissemina-
tion of information and service referrals. The domain-
specific scores can be used to further tailor the support
required.

Overall, the psychometric properties of the HLS-
FC measure were satisfactory. A high CVI of 0.90 was
achieved, indicating an excellent level of content valid-
ity [48]. This content validity was further reinforced by
a good fit of the five-factor structure in the CFA as sug-
gested in our conceptualized model (TLI/CFI>0.90),
conducted with a large sample of 451 FCs of older people.
This is in contrast to previous studies focusing on this
population, which often rely on smaller sample sizes of
approximately 100 individuals [49, 50]. Furthermore,
concurrent validity was established through a moderate
positive moderate correlation (r=0.67) between the HLS-
EU-Q47 and HLS-FC, suggesting that the concept of HL
is largely consistent between the general population and
the caregiving population. Additionally, the internal con-
sistency of the HLS-FC was excellent, with a Cronbach’s
alpha coefficient of 0.96. The reliability was further con-
firmed by a test-retest reliability coefficient of 0.77 over

a two-week period, indicating that the HLS-FC is stable
over time.

Compared to generic HL measures like the HLS-EU-
Q47 [24], the HLS-FC offers a distinct advantage due to
its conceptual coverage of HL for FCs of older people
with chronic illnesses. Through focus group interviews
and expert reviews, we identified HL concepts special-
ized for this population. For example, within the domain
of care coordination, FCs emphasized the significance
of understanding information about available govern-
ment and non-government organizations that offer ser-
vices supporting caregiving for older individuals. They
also stressed the importance of comprehending their eli-
gibility for various supporting schemes to provide opti-
mal care for their care recipients. Notably, caregivers
with adequate support experience lower burden levels
and can provide more sustainable care for their recipi-
ents than would otherwise be possible [51]. Additionally,
FCs identified unique aspects related to communication
and the caregiver-care recipient relationship. Common
age-related diseases, such as dementia, can pose signifi-
cant challenges in caregiver-care recipient communi-
cation [52], where poor communication between FCs
and older individuals can result in caregiver stress and
negatively impact care recipient outcomes [53, 54], high-
lighting the needs for relevant HL interventions for this
population. For example, previous studies have reported
evidence that caregiver-led multi-sensory cognitive stim-
ulation interventions for older people with dementia can
empower caregivers, fostering more positive caregiv-
ing experiences and reducing negative attitudes toward
care recipients [55, 56]. It is plausible that such interven-
tions could also improve HL among FCs of older people.
Therefore, the HLS-FC offers a reliable self-reported
outcome measure that is easy to administer for evidence-
based interventions tailored to this specific population.

Limitations

There are some limitations in this study. Previous
research has demonstrated that HL is a culturally-bound
phenomenon [57, 58]. In this study, we only recruited
Chinese FCs of older people, which may have affected
the generalizability of the HLS-FC. Given the ongoing
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Table 3 Domains and item loadings in the confirmatory factor

analysis
Domain Item Loading
Symptom management (9 items) A4 0.59
A5 0.64
A7 0.64
A8 0.62
A10 0.73
Al 0.60
A12 0.60
A4 0.66
A15 0.69
Daily care (9 items) B6 0.65
B7 0.65
B8 0.62
B9 0.57
B10 0.60
B12 0.64
B13 0.60
B15 0.64
B17 0.70
Care coordination (7 items) @ 0.71
2 0.74
a 0.79
c4 0.81
a5 0.83
ce 0.84
Cc7 0.75
Communication (7 items) D1 0.75
D2 0.72
D3 0.74
D4 0.76
D5 0.60
D6 0.62
D7 0.65
Self-care (10 items) E1 067
E2 0.70
E3 062
E5 0.66
E6 0.66
E7 067
E8 0.71
E9 0.77
E10 0.68
ET1 0.69

influence of Confucianism on Chinese FCs, they tend to
actively seek social services to optimize the health of the
care recipient [59], a trend also reflected in the conceptu-
alization of HL in our study. Likewise, Western counter-
parts could emphasize more on the financial and/or legal
aspects of HL in the context of caregiving [60]. Despite
using purposive sampling to ensure the representative-
ness of our current sample, many participants in the
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Table 4 Internal consistency

Domain Item Cron-
bach’s
a
Symptom management (9 A4, A5, A7, A8, A10,AT1,A12, 087
items) A4, A15
Daily care (9 items) B6,B7, B8, B9, B10,B12,B13, 0.84
B15,B17
Care coordination (7 items) C1,C2,C3,C4,C5,C6,C7 091
Communication (7 items) D1, D2, D3, D4, D5, D6, D7 0.89
Self-care (10 items) E1,E2,E3, E5, E6, E7, E8, E9, 091
E10,E11
Total All 42 items above 0.96
Table 5 Test-retest reliability of the HLS-FC (n=119)
Domain T1 T2 r
M SD M SD
Symptom management (9 2375 458 2375 459  0.69%
items)
Daily care (9 items) 2481 440 2460 450 0.73**
Care coordination (7 items) 1692 426 1668 409 0.70**
Communication (7 items) 18.05 3.92 1786 372 067*
Self-care (10 items) 2580 544 2562 582  0.54*
Total scale (42 items) 10769 1834 10749 20.14 0.77**

Note. T1=time 1, T2=two weeks after T1
p<0.05, "p<0.01.

present study were recruited online. It is conceivable that
those with internet access may be more engaged in care-
giving, have better information access, higher levels of
education, and sufficient incomes, enabling them to opti-
mize the utilization of social services. This could further
impact the generalizability of our findings. Therefore,
future studies are encouraged to validate the HLS-FC in
other cultural contexts with a more socio-demographi-
cally diverse sample.

Another potential limitation could be the length of the
HLS-FC, which comprises 42 items. Although the HLS-
FC has fewer items compared to other HL. measures—44
items in the HLQ and 47 items in the HLS-EU-Q—its
practical usability could still be limited in certain settings,
such as clinical environments, where time constraints are
a concern. Therefore, future studies are encouraged to
conduct psychometric validations aimed at shortening
the scale to increase its clinical utility.

In the present study, we did not attempt to establish
a cut-off for the newly developed HLS-FC. This deci-
sion was made due to the preliminary nature of the
scale validation process, which focused on assessing the
underlying factor structure, evaluating the psychometric
properties, and providing initial evidence of the scale’s
reliability and validity. Future research should focus on
conducting larger, confirmatory studies to further vali-
date the scale and establish meaningful cut-off points.
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Conclusions

With an aging population and an increasing prevalence
of chronic illness among older individuals, assessing HL
is becoming increasingly important for FCs as it can sig-
nificantly impact the health and psychological outcomes
of both caregivers and care recipients. This study pres-
ents a comprehensive conceptual model of HL among
FCs of older individuals with chronic illness that could
provide the groundwork for future studies in developing
relevant evidence-based HL interventions. We identified
five domains of HL: symptom management, daily personal
care and household tasks, care coordination, communica-
tion and relationship with the care recipient, and self-care
of caregivers. Based on this understanding, we developed
the HLS-FC to measure HL among this population. The
results indicated satisfactory psychometric properties of
the HLS-FC, which offers a flexible, self-reported measure
that is easy to administer when assessing HL among FCs of
older individuals with chronic illness, which can be utilized
to identify caregivers with insufficient health literacy and
facilitate timely interventions by healthcare professionals.
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