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a b s t r a c t

Objectives: To investigate health literacy profiles using a multidimensional tool in the elderly, analyze the
factors related to health literacy, and explore the relationships between health literacy and health-
related behaviors.
Methods: A cross-sectional survey including 440 participants was conducted at a community health
center and a village health center in Changsha, Hunan Province, between June 2020 and August 2020. We
used the Health Literacy Questionnaire (HLQ) to assess the elderly’s health literacy. Sociodemographic
data and health-related behaviors of them were surveyed with a self-designed questionnaire. Latent
profile analysis, Pearson’s chi-squared and ordinal logistic regression were used to analyze the data.
Results: The median age of the 440 respondents was 68 years. The participants had the lowest scores in
the “appraisal of health information” subscale (2.22 ± 0.52), followed by “navigating the healthcare
system” subscale (2.89 ± 0.81) of HLQ. Based on the analysis of three profiles, respondents who were 60
e74 years (OR ¼ 2.06, 95% CI: 1.23e3.42, P ¼ 0.006), living in urban areas (OR ¼ 3.28, 95% CI: 2.17e4.94,
P < 0.001), with secondary education or above (OR ¼ 2.86, 95% CI: 1.92e4.27, P < 0.001), and having
health insurance (OR ¼ 1.89, 95% CI: 1.02e3.51, P ¼ 0.042) were significantly associated with health
literacy. Statistically significant associations were found between health literacy level and health-related
behaviors, including medical service-seeking behavior (c2 ¼ 25.14, P < 0.001), exercising regularly
(c2 ¼ 34.08, P < 0.001), and taking a medical examination in the past 12 months (c2 ¼ 24.76, P < 0.001).
Conclusion: The multidimensional health literacy survey has identified the low health literacy level
among the elderly in community settings. It revealed the relationships of sociodemographic character-
istics, including age, education level and residence, with health literacy. These findings emphasized the
importance of health literacy in promoting health behaviors, guiding a profound understanding of the
Chinese elderly’s health needs and health literacy to develop community-based health promotion
interventions.
© 2022 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known?

� China has become one of the most aging countries globally;
coping with the aging problem and achieving healthy aging has
been an urgent problem to be solved.

� The elderly with low health literacy had a high risk of poor self-
management of health and underutilized health services, which
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burdened individual economies and national health systems.
Improving the health literacy of older adults is a considerable
determinant to achieve healthy aging.

� Most previous studies on the health literacy of the Chinese
elderly focused on fundamental health literacy. However, the
perception of health literacy has gradually extended to funda-
mental, interactive, and critical dimensions.
What is new?

� The older adults had a low level of health literacy in Changsha of
China, especially in interactive and critical dimensions.
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� Multidimensional health literacy of the older adults was cate-
gorized into three profiles (low health literacy, moderate health
literacy, and high health literacy). Age, residence, and education
level were still the most significant factors influencing health
literacy profiles.

� Health literacy’s potential importance and mechanism in pro-
moting health-related behaviors should be taken seriously,
which could potentially optimize the health outcomes in the
elderly in China.
1. Introduction

The population aged �60 years had reached 18.1%, and those
aged �65 years had reached 12.6% in China by the end of 2019 [1],
which means China has become one of the most aging countries
globally. Aging is a significant risk factor for chronic diseases, which
aggravates the disease process of the elderly, reduces their quality
of life, and increases the economic burden on families and society
[2e4]. In this context, formulating a method to cope with the aging
problem and achieve healthy aging has become urgent.

Health literacy is a considerable determinant of the elderly to
manage their health. To the elderly, empirical evidence consistently
indicated that low health literacy caused a high risk of chronic
diseases, infection, poor self-management of diseases, and
underutilized health services [5e7], ultimately burdening individ-
ual economies and national health systems. However, a national
health literacy survey of 2020 in China showed that health literacy
was only 8.5% in the age group of 60e69 years, far from a target
level of 20.0% set in the “Healthy China 2030” [8]. Therefore, car-
rying out interventions to improve the health literacy of the elderly
has long been a question of great interest in the public health of
China.

Before developing appropriate and effective interventions for
older adults, we must entirely understand their health literacy
status and associated factors. As amultidimensional concept, health
literacy was defined as “the cognitive and social skills which
determine the motivation and ability of individuals to gain access
to, understand and use information in ways which promote and
maintain good health” by theWHO [9]. It highlights interactive and
critical health literacy, except for fundamental health literacy of
reading and writing because of the failed expectation on health
literacy interventions implemented in fundamental health literacy
surveys [10]. Many studies in China have shown that the influ-
encing factors for low health literacy include gender, age, education
background, income, occupation, etc. [11e13]. Some studies
focused on the positive influence of health literacy on health-
related behaviors [14]. However, instruments used in most
studies of China focused on fundamental health literacy and had
limitations to reflect the elderly’s characteristics in critical and
interactive dimensions. The Chinese Citizens’ Health Literacy
Questionnaire is the most widely used instrument with 66 items,
which tests residents’ basic knowledge, healthy behavior and skills
of foundational health literacy [15]. There are too many items in
this scale, and there is no questionnaire specifically for the elderly
in China at present.

In addition, what is noteworthy is that most studies on health
literacy are limited to considering the influence of participants’ age
and residence. They mainly focused on wide age groups instead of
solely on the elderly, with regional limitations [5,16]. Moreover,
existing research focused on analyzing the relationship between
disease-specific health literacy and health behaviors [17,18].

The Rapid Estimate of Adult Literacy in Medicine and the Test of
Functional Health Literacy in Adults commonly used abroad only
tests writing and reading ability [19,20]. Professor Osborne et al.
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[10] developed a multidimensional measurement tool named the
Health Literacy Questionnaire (HLQ) in 2013 covering the WHO’s
definition of health literacy. The questionnaire contains nine in-
dependent subscales based on data from general residents, clini-
cians, and policymakers following a validity-driven approach. It has
been used in different samples in multiple countries to evaluate a
profile of an individual's health literacy needs and strengths from
nine dimensions. In China, a confirmatory analysis of the Chinese
version of the HLQ showed that the scale had strong reliability and
validity [21], and a study used it to investigate the health literacy of
medical students in Chongqing, China [22]. To our knowledge, it has
not yet been applied to the Chinese elderly.

We used the HLQ to conduct a cross-sectional survey among
elderly aged 60 and above in Changsha, China. The purpose of this
survey was to assess the elderly’ health literacy from a holistic
perspective and use latent profile analysis to identify different
health literacy profiles in the sample. We also explore the associ-
ated factors of health literacy profiles and investigate the rela-
tionship between health literacy profiles and health-related
behaviors. It is expected to provide a basis to comprehensively
understand the health literacy of the elderly and formulate health
promotion measures.

2. Methods

2.1. Study setting and participants

From June to August 2020, a cross-sectional survey was con-
ducted in a community health center and a township health center
in Changsha, Hunan Province, China. Participants aged 60 and over
were invited to participate in the survey when they came to the
health centers for the health examination.

Totally 488 respondents participated in the survey; 440 ques-
tionnaires were valid, with an effective rate of 90.2%. The partici-
pants were screened from people aged �60 years old who had
registered residence in Changsha or had lived in Changsha for at
least six months. Only those participating in the study voluntarily
were included. Elderly individuals who were unable to communi-
cate effectively or cooperate with the survey, such as poor mental
health, difficulty speaking due to illness, or other reasons, were
excluded from this study.

2.2. Variables and measures

2.2.1. Sociodemographic characteristics and health-related
behaviors

Age, sex, residence, education level, whether living alone, health
insurance status, diagnosis of chronic diseases, history of hospi-
talization in the past 12 months, and admission to emergency
department in the past 12 months were collected.

Health-related behaviors were also assessed, including exercise,
medical examination in the past 12 months, and timing of medical
service-seeking behavior. The variable “Timing of medical service-
seeking behavior” refers to the time of actively seeking medical
service with three options: “immediately” means seeking medical
service once symptoms onset; “recurrently” refers to seeking
medical service constantly as symptoms have occurred many
times; “unbearably” stands for seeking medical service when
symptoms are intolerable.

2.2.2. Multidimensional health literacy
We used the HLQ developed by Professor Osborne to measure

participants’ multidimensional health literacy [10]. Permission to
use the tool was obtained from Professor Osborne. It consists of 9
subscales and 44 items. Each HLQ subscale can be used
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independently and has an independent structure; hence, the total
score for the whole questionnaire is not calculated. The HLQ is
divided into two parts. The first part contains 23 items contributing
to 5 subscales, namely “feeling understood and supported by
healthcare providers,” “having sufficient information tomanagemy
health,” “actively managing my health,” “social support for health,”
“appraisal of health information”; each item was assessed by a 4-
point Likert scale from 1 ¼ strongly disagree to 4 ¼ strongly
agree. In the second part, there are 22 items, which form the other
four subscales, including “ability to actively engage with healthcare
providers,” “navigating the healthcare system,” “ability to find good
health information,” and “understand health information well
enough to know what to do.” In this part, each item was evaluated
with a 5-point Likert scale, with 1 equating to “cannot do or always
difficult” and 5 meaning “always easy.”

2.3. Data collection

We trained five data collectors on the questionnaire’s content
and skills of conducting a face-to-face questionnaire survey. An
investigator screened the participants when the community pro-
vided free medical examinations for older adults. After obtaining
the informed consent of participants, questionnaires were collected
during one-to-one, face-to-face contact by other investigators. The
survey was anonymous and voluntary. The communication time for
each participant was 15e20 min. After completing the question-
naire, each participant received a food gift package valued at 30
CNY as time compensation.

2.4. Ethical consideration

Before the investigation started, it was approved by the Ethics
Review Committee of Xiangya School of Nursing, Central South Uni-
versity (ApprovalNo. E201913). The participantswere explainedwith
the purpose, content, confidentiality, benefits, and voluntary partic-
ipation principle. Considering their age and education level, we only
obtained the verbal consent of each participant to ease their burden.
The survey also got the consent and cooperation of each survey site.

2.5. Data analysis

Data were analyzed by using SPSS Version 26.0 [23]. Latent
Profile Analysis (LPA) was conducted to identify sample scores of 9
HLQ domains into different subgroups, which was implemented by
Mplus software (Version 7.0) [24]. The optimal number of sample
profiles was determined according to multiple model fit indices
calculated from the 2-profile model to the 5-profile model. Expla-
nation of Fit Indices as follows [25]: The smaller the value of the
Akaike information criterion (AIC) and the Bayesian information
criterion (BIC), the better the model fit, Entropy was used to eval-
uate the accuracy of model classification, Lo-Mendell-Rubin likeli-
hood ratio test (LMR) and bootstrapped likelihood ratio test (BLRT)
were used to compare the differences between different profiles
models. The differences in the optimal potential profiles of socio-
demographic data were analyzed using the Mann-Whitney U test.
We chose ordinal logistic regression analysis to estimate the
influencing factors associated with health literacy profiles.

The relationship between the health literacy profiles and health-
related behaviors was analyzed using Pearson’s chi-squared test.
The difference in the health literacy profiles within the same
health-related behaviors subgroup was judged by the adjusted
standardized residuals (ASR) using post-hoc testing. When the
absolute value of the standardized residual is greater than 3, we
considered the difference of health literacy profiles in the health-
related behaviors subgroup to be statistically significant.
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3. Results

3.1. Sample characteristics

The median age of the 440 respondents was 68 years (IQR
64e72). Table 1 displays the sociodemographic characteristics and
health-related behaviors of respondents in detail. The proportion of
respondents living in rural areas was 58.9% (259/440). The majority
of respondents arewomen (61.4%, 270/440). Most respondents only
completed a junior-high-school education or below. About 70% of
the participants reported being diagnosed with chronic diseases
(67.3%, 296/440).

3.2. Scores of the HLQ subscale

Table 2 reports the mean score and standard deviation of each
HLQ subscale. In the first part, “social support for health” was the
highest score subscale (2.87 ± 0.40), and the lowest score was
observed for the “appraisal of health information” subscale
(2.22 ± 0.52). For the other four subscales, the highest and lowest
scoring subscales were “ability to actively engage with healthcare
providers” (3.21 ± 0.82) and “navigating the healthcare system”

(2.89 ± 0.81).

3.3. Profile analysis of the HLQ

Table 3 summarizes the fitting statistics of models with the
different number of profiles for the HLQ latent profile analysis. The
AIC and BIC values were constantly decreased from the 2-profile
model to the 5-profile model, along with the number of profiles.
However, the LMR values of the 4-profile and 5-profile models were
not statistically significant, and their entropy values were smaller
than the 3-profile model, which indicated that these two models
were not superior to the 3-profile model. Thus, the 3-profile model
was confirmed as the optimal latent profile model for our sample’s
health literacy. The differences across the three profiles of each HLQ
subscale are listed in Table 4. Profile 1 was named low health literacy
(LHL) because it included relatively low HLQ scores in all 9 HLQ
domains (n ¼ 108, 24.6%). By analogy, Profile 2 and Profile 3 were
denominated moderate health literacy (MHL; n ¼ 174, 39.5%) and
high health literacy (HHL; n ¼ 158, 35.9%). Across the three HLQ
latent variables, the differences in the HLQ domain scores were
statistically significant. Pairwise comparison of the three profiles in
each subscale showed that the score of the HHL group was signif-
icantly higher than that of the MHL group (P < 0.001), and that of
the MHL group was significantly higher than that of the LHL group
(P < 0.001).

3.4. Analysis of associated factors of health literacy profiles

Table 5 details the differences in health literacy level between
subgroups based on the sociodemographic characteristics of re-
spondents. We performed an ordinal polytomous logistic regres-
sion analysis taking sociodemographic variables with statistically
significance as independent variables, and health literacy profiles
as dependent variables. Table 6 reports the statistically significant
results. This method was utilized because the results of the parallel
line test were c2 ¼ 7.22, P ¼ 0.614, indicating that the proportional
odds hypothesis existed. The table displays that the independent
factors relating to the health literacy profiles of the sample were
age, living in a rural area, completed secondary education, and
having health insurance. Specifically, respondents aged 60e74
years had a higher health literacy level than those aged 75 years
and above (OR ¼ 2.06, 95% CI: 1.23e3.42, P ¼ 0.006). The health
literacy level of respondents living in urban areas was higher than



Table 1
Sociodemographic characteristics and health-related behaviors of the sample (n ¼ 440).

Characteristic Categories n %

Living in a rural area Yes 259 58.9
No 181 41.1

Sex Female 270 61.4
Male 170 38.6

Education level Primary school and below 251 57.0
Junior high school 127 28.9
High school or specialized vocational school 59 13.4
University 3 0.7

Living alone No 392 89.1
Yes 48 10.9

Health insurance No 44 10.0
Yes 396 90.0

Diagnosis of chronic diseases No 144 32.7
Yes 296 67.3

History of hospitalization a No 307 69.8
Yes 133 30.2

Admission to emergency department a No 398 90.5
Yes 42 9.5

Medical examination a No 245 55.7
Yes 195 44.3

Exercise Few 87 19.8
Sometime 91 20.7
Often 136 30.9
All the time 126 28.6

Timing of medical service-seeking behavior Immediately 216 49.1
Recurrently 77 17.5
Unbearably 147 33.4

Note: a Representing the situation in the past 12 months.

Table 2
The score for each HLQ subscale (n ¼ 440).

Subscales of HLQ Mean ± SD 95%CI

The first part, score range (1e4)
Feeling understood and supported by healthcare providers 2.52 ± 0.55 2.47e2.58
Having sufficient information to manage my health 2.34 ± 0.51 2.29e2.38
Actively managing my health 2.27 ± 0.56 2.22e2.33
Social support for health 2.87 ± 0.40 2.83e2.91
Appraisal of health information 2.22 ± 0.52 2.17e2.27

The second part, score range (1e5)
Ability to actively engage with healthcare providers 3.21 ± 0.82 3.14e3.29
Navigating the healthcare system 2.89 ± 0.81 2.82e2.97
Ability to find good health information 2.90 ± 0.81 2.83e2.98
Understanding health information well enough to know what to do 3.00 ± 0.80 2.93e3.08

Table 3
Fit statistics of Latent Profile Analysis of HLQ (n ¼ 440).

Model AIC BIC aBIC Entropy LMRp BLRTp

1-profile 7505.64 7579.21 7522.08 e e e

2-profile 5991.33 6105.76 6016.90 0.91 0.00 <0.001
3-profile 5461.67 5616.97 5496.37 0.89 0.01 <0.001
4-profile 5265.11 5461.28 5308.95 0.87 0.25 <0.001
5-profile 5090.03 5327.06 5143.00 0.89 0.16 <0.001

Note: AIC ¼ Akaike information criterion. BIC¼Bayesian information criterion.
LMR¼ Lo-Mendell- Rubin likelihood ratio test. BLRT¼ bootstrapped likelihood ratio
test.
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those living in rural areas (OR ¼ 3.28, 95% CI: 2.17e4.94, P < 0.001).
The probability of having a better health literacy level was 2.86
times (95% CI: 1.92e4.27, P < 0.001) higher in the group having
completed secondary education than those who did not. Re-
spondents with health insurance had a higher health literacy level
than those without health insurance (OR ¼ 1.89, 95% CI: 1.02e3.51,
P ¼ 0.042).
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3.5. Association between health-related behaviors and health
literacy profiles

Statistically significant associations were found between health
literacy level and health-related behaviors, including timing of
medical service-seeking behavior (c2 ¼ 25.14, P < 0.001), exercising
regularly (c2 ¼ 34.08, P < 0.001), and taking a medical examination
in the past 12 months (c2 ¼ 24.76, P < 0.001) by Pearson’s chi-
squared test showed in Table 7. Table 7 also lists the results of the
post-hoc test. For timing of medical service-seeking behavior, re-
spondents choosing “recurrently” were more likely to be at a low
health literacy level (ASR ¼ 4.4), were least likely to be at a high
health literacy level (ASR ¼ �3.0). Respondents in the “immedi-
ately” subgroup were less likely to be at a low health literacy level
(ASR ¼ �3.8). Moreover, associations between the choice of “un-
bearably” and the three health literacy profiles, between the choice
of “immediately” and medium or high health literacy, were not
statistically significant. In terms of the “exercise regularly” variable,
the ASR was significant for exercising regularly and high health
literacy level (ASR ¼ 5.0), and exercising irregularly and low health



Table 4
Differences across profiles on the HLQ domains (n ¼ 440).

HLQ subscales LHL (n ¼ 108) MHL (n ¼ 174) HHL (n ¼ 158) F P Pairwise comparison

HLQ 1 2.21 ± 0.61 2.46 ± 0.49 2.81 ± 0.44 46.67 <0.001 a< b < c
HLQ 2 1.91 ± 0.40 2.22 ± 0.35 2.75 ± 0.39 170.67 <0.001 a< b < c
HLQ 3 1.86 ± 0.50 2.13 ± 0.40 2.71 ± 0.43 137.41 <0.001 a< b < c
HLQ 4 2.64 ± 0.43 2.86 ± 0.34 3.03 ± 0.35 31.99 <0.001 a< b < c
HLQ 5 1.83 ± 0.44 2.11 ± 0.36 2.62 ± 0.44 113.32 <0.001 a< b < c
HLQ 6 2.09 ± 0.48 3.30 ± 0.48 3.89 ± 0.35 558.37 <0.001 a< b < c
HLQ 7 1.85 ± 0.48 2.82 ± 0.41 3.68 ± 0.36 606.09 <0.001 a< b < c
HLQ 8 1.91 ± 0.48 2.80 ± 0.44 3.69 ± 0.38 547.24 <0.001 a< b < c
HLQ 9 2.07 ± 0.49 2.91 ± 0.53 3.74 ± 0.43 385.10 <0.001 a< b < c

Note: LHL ¼ low health literacy. MHL ¼ moderate health literacy. HHL ¼ high health literacy.

Table 5
Sociodemographic characteristics of the three profiles and their differences (n ¼ 440).

Characteristic Categories LHL MHL HHL Mean rank Z P

Sex Female 57 (21.1) 109 (40.4) 104 (38.5) 229.67 �2.04 0.042
Male 51 (30.0) 65 (38.2) 54 (31.8) 205.93

Age (years) 60e74 77 (20.8) 146 (39.5) 147 (39.7) 232.11 �4.70 <0.001
�75 31 (44.3) 28 (40.0) 11 (15.7) 159.14

Living in a rural area Yes 91 (35.1) 115 (44.4) 53 (20.5) 179.93 �8.55 <0.001
No 17 (9.4) 59 (32.6) 105 (58.0) 278.56

Live alone No 90 (23.0) 156 (39.8) 146 (37.2) 224.95 �2.24 0.027
Yes 18 (37.5) 18 (37.5) 12 (25.0) 184.13

Completed secondary education No 89 (35.5) 107 (42.6) 55 (21.9) 181.88 �7.84 <0.001
Yes 19 (10.1) 67 (35.4) 103 (54.5) 271.79

Diagnosis of chronic diseases Yes 77 (26.0) 124 (41.9) 95 (32.1) 237.77 �2.12 0.034
No 31 (21.5) 50 (34.7) 63 (43.8) 212.10

Health insurance No 19 (43.2) 19 (43.2) 6 (13.6) 157.25 �3.71 <0.001
Yes 89 (22.5) 155 (39.1) 152 (38.4) 227.53

History of hospitalization a No 78 (25.4) 121 (39.4) 108 (35.2) 218.07 �0.65 0.520
Yes 30 (22.6) 53 (39.8) 50 (37.6) 226.10

Admission to emergency departmenta No 102 (25.6) 152 (38.2) 144 (36.2) 219.42 �0.58 0.563
Yes 6 (14.3) 22 (52.4) 14 (33.3) 230.69

Note: Data are n(%), unless otherwise indicated. a Representing the situation in the past 12 months.

Table 6
Ordinal logistic regression analysis of sociodemographic data and three profiles (n ¼ 440).

Characteristic Categories B Sb Wald c2 P OR (95% CI)

Age (years) 60e74 0.72 0.26 7.66 0.006 2.06 (1.23e3.42)
�75 1

Living in a rural area No 1.19 0.21 32.09 <0.001 3.28 (2.17e4.94)
Yes 1

Completed secondary education Yes 1.05 0.20 26.59 <0.001 2.86 (1.92e4.27)
No 1

Health insurance Yes 0.64 0.31 4.12 0.042 1.89 (1.02e3.51)
No 1
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literacy level (ASR ¼ 4.8). For the option “take a medical examina-
tion in the past 12 months”, the ASR showed statistically significant
associations between “not take a medical examination in the past
12months” and “low health literacy” profile (ASR¼ 4.0), and “take a
medical examination in the past 12 months” and “high health lit-
eracy” profile (ASR ¼ 4.4).
4. Discussion

As far as we know, it might be the first study to catch the broad
elements of health literacy’s definition to measure the health lit-
eracy status in China’s elderly using a multidimensional health
literacy questionnaire. We used latent profile analysis to transform
their health literacy into a 3-profile model. Based on the model, the
survey showed that health literacy in the sample was associated
with age, residence, and education level. Moreover, we observed
differences in health literacy and health-related behaviors.
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4.1. The distribution characteristics of health literacy

Although no critical value is used to determine poor health lit-
eracy using the HLQ, these results revealed some health literacy
limitations among the elderly. The scores were not evenly distrib-
uted in each HLQ domain in our survey. On the first five subscales,
the two subscales with the lowest scores were the “appraisal of
health information” subscale and the “actively manage my health”
subscale. It indicates an inability to understand health information
and identify reliable information by themselves. Even they neglect
their health status and take a passive attitude to decide their health
[10]. On the latter four subscales, the elderly scored lowest in
“navigating the healthcare system,” reflecting that individuals have
problems finding essential health services and information inde-
pendently and actively and using the associated system [10].
Collectively, low scores on those subscales identified the elderly
have more interactive and critical health literacy limitations to



Table 7
Associations between health-related behaviors and health literacy profiles (n ¼ 440).

Variables Health literacy profiles c2 P

LHL MHL HHL

Timing of medical service-seeking behavior 25.14 <0.001
Recurrently Actual numbers (%) 34 (44.2) 27 (35.1) 16 (20.8)

Expected numbers 18.9 30.5 27.7
ASR 4.4 �0.9 �3.0

Unbearably Actual numbers (%) 38 (25.9) 54 (36.7) 55 (37.4)
Expected numbers 36.1 58.1 52.8
ASR 0.5 �0.9 0.5

Immediately Actual numbers (%) 36 (16.7) 93 (43.1) 87 (40.3)
Expected numbers 53.0 85.4 77.6
ASR �3.8 1.5 1.9

Exercise regularly 34.08 <0.001
No Actual numbers (%) 65 (36.5) 74 (41.6) 39 (21.9)

Expected numbers 43.7 70.4 63.9
ASR 4.8 0.7 �5.0

Yes Actual numbers (%) 43 (16.4) 100 (38.2) 119 (45.4)
Expected numbers 64.3 103.6 94.1
ASR �4.8 �0.7 5.0

Medical examination a 24.76 <0.001
No Actual numbers (%) 78 (31.8) 101 (41.2) 66 (26.9)

Expected numbers 60.1 96.9 88.0
ASR 4.0 0.8 �4.4

Yes Actual numbers (%) 30 (15.4) 73 (37.4) 92 (47.2)
Expected numbers 47.9 77.1 70.0
ASR �4.0 �0.8 4.4

Note: a Representing the situation in the past 12months. ASR¼ adjusted standardized residuals. LHL¼ low health literacy. MHL¼moderate health literacy. HHL¼ high health
literacy.
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hinder their access to vital health support for their health needs.
However, few studies of older adults in China have noted the
importance of interactive and critical health literacy. Therefore,
with the extension of health literacy to more dimensions, further
study on multidimensional health literacy is suggested.

By contrast, participants got a better score in the subscales of
functional health literacy “ability to find good health information,”
“having sufficient information to manage my health,” and “under-
standing health informationwell enough to knowwhat to do.” [10]
In other words, they are able to read or write health information to
manage their health with others' help, which was the topical issue
in most previous studies. However, the fundamental health literacy
subscales scores among this sample were relatively low compared
with scores of old Australian adults in Beauchamp’s study [26]
using the same tool. Thus, the elderly in our survey are still at a low
health literacy level, and they are not confident to have and utilize
all the health-related information and services needed
independently.

4.2. Associations among health literacy profiles and
sociodemographic characteristics

After our study divided health literacy into three profiles (low
health literacy, moderate health literacy, and high health literacy),
further analysis found that age, residence, and education level were
associated with health literacy profiles. Although using different
instruments to measure health literacy, literature has proved a
similar result that better sociodemographic status positively
influenced health literacy in the elderly [18,27e29]. Some potential
mechanisms can explain the relationship. In terms of age, re-
searchers have reported that health literacy changes dynamically
with age; the cognition of health-related information of the elderly
declines year by year [30]. As for education level, it is mentioned
that a person with higher education level is more capable of
finding, understanding, and judging health-related information
and interacting with health providers [31,32]. Moreover,
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considerable differences in economy, education, and geography
between urban and rural areas may be the barrier for the elderly to
utilize health-related resources [33]. Therefore, it is not surprising
to identify that older adults living in rural areas have lower health
literacy than those living in urban areas.

Given all these, sociodemographic status may contribute to low
health literacy. Despite the rapid development of digital medicine
and internet-based health information, traditional media such as
TV are still the primaryway to obtain and utilize health information
for the elderly [34]. They have little confidence in coping with
complex electronic health information systems, especially dis-
tinguishing and utilizing digital health services, which may be
partly responsible for the low health literacy of this group of older
adults. Considering the immutable nature of the sociodemographic
background and the growing popularity of digital medical tech-
nology, we must guarantee the feature of elderly orientation, both
in operating technology and the presentation of health information
content. Traditional medical services need to be appropriately
maintained in rural areas while developing intelligent medicine,
including face-to-face health education.

An interesting finding in our study was that having confirmed
chronic diseases was not an independent risk factor for the health
literacy of the elderly. It is different from the finding that people
with four or more chronic diseases were more difficulties in good
health literacy in Beauchamp’s study of adults using the same HLQ
questionnaire [26]. A study conducted in Hangzhou, China, can
explain the difference. It concluded that the relationship between
chronic disease-related conditions and health literacy was mixed,
affected by the disease type, number of diseases, and age [33]. Since
our research is a local cross-sectional study, this result should be
interpreted with caution.

4.3. Relationships among health literacy profiles and health-related
behaviors

Our results indicated the reciprocal relationship between health
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literacy profiles and health-related behaviors. We found that re-
spondents who regularly exercise and take medical examinations
had a higher health literacy level. Similarly, respondents sought
medical treatment immediately when symptoms onset was related
tohighhealth literacy levels. These results are in agreementwith the
findings fromtheelderly inXinjiang, China [35].However, thehealth
literacy level hadnoassociationwith themediocre timingofmedical
help-seeking behavior. Evidence showed that it might be because
the timing of medical service-seeking behavior is a complex
behavioral habit affected by own attitudes and recognization of
disease and accessibility of medical services [36]. A systematic re-
view of qualitative evidence revealed that interventions in the
community improving health literacy might be able to promote
health-related behaviors [37]. Therefore, we should take the impact
of health literacy on health-related behaviors seriously and improve
the elderly’s health literacy through community-based health edu-
cation interventions. We also suggest tech-back method should be
used to promote the efficacy of interventions in the elderly [38].
4.4. Limitations

Our survey has several limitations. First, due to the early stage of
COVID-19 containment and limited time for the survey, a
nonrandom sample might lead to a selective basis. Additionally,
those elderly excluded from this study due to unable to commu-
nicate effectively or cooperate with the survey might have lower
health literacy. Second, a cross-sectional survey limited the causal
inference of results. Third, the research site was only set in two
health care centers in Changsha, so the results limited the gener-
alization of the findings.
5. Conclusions

This survey revealed a low level of health literacy dimensions in
older adults, especially dimensions about interactive and critical
health literacy. It demonstrated the advantage of the multidimen-
sional instrument for health literacy in understanding the weak
domain and needs in the current health literacy of the elderly. This
survey showed that the elderly’s health literacy profiles are asso-
ciated with sociodemographic background because of the devel-
opment of internet-based health information. Furthermore, the
findings support the potentially important role of health literacy in
promoting health-related behaviors, providing further guidance for
community-based health interventions and policy development to
improve health literacy to optimize the health outcomes in the
elderly in China.
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