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Introduction: While the research on improving individual health literacy by 
promoting individual skills and abilities is increasing, less attention has been paid 
to the complexities of the healthcare environment that may influence patients’ 
ability to access, understand, and apply health information and health services to 
make health decisions. This study aimed to develop and validate a Health Literacy 
Environment Scale (HLES) that is suitable for Chinese culture.

Methods: This study was conducted in two phases. First, using the Person-
Centered Care (PCC) framework as a theoretical framework, initial items were 
developed by using the existing health literacy environment (HLE) related 
measurement tools, literature review, qualitative interviews, and the researcher’s 
clinical experience. Second, scale development was based on two rounds of 
Delphi expert consultation and a pre-test conducted with 20 hospitalized patients. 
Using 697 hospitalized patients from three sample hospitals, the initial scale was 
developed after item screening and its reliability and validity were evaluated.

Results: The HLES comprised 30 items classified into three dimensions as 
follows: interpersonal (11 items), clinical (9 items), and structural (10 items) 
dimensions. The Cronbach’s α coefficient of the HLES was 0.960 and the intra-
class correlation coefficient was 0.844. The confirmatory factor analysis verified 
the three-factor model after allowing for the correlation of five pairs of error 
terms. The goodness-of-fit indices signified a good fit for the model (χ2/df = 2.766, 
RMSEA = 0.069, RMR = 0.053, CFI = 0.902, IFI = 0.903, TLI = 0.893, GFI = 0.826, 
PNFI = 0.781, PCFI = 0.823, PGFI = 0.705). The item-content validity index ranged 
from 0.91 to 1.00, and the scale-content validity index was 0.90.

Conclusion: The HLES had good reliability and validity and provides a patient 
perspective tool for evaluating HLE and a new perspective for improving health 
literacy in China. That is, healthcare organizations make it easier for patients to 
access, understand, and use health information and service. Further studies about 
the validity and reliability of HLE should include other districts and different tiers 
or types of healthcare organizations.
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1. Introduction

Individual health literacy is “the degree to which individuals have 
the capacity to obtain, process, and understand basic health 
information and services needed to make appropriate health 
decisions” (1). Inadequate health literacy has become a significant 
global public health problem, although data on this are still 
unavailable. For instance, only 12% of American adults had proficient 
health literacy in 2003, according to National Center for Education 
Statistics (2). Similarly, a survey of the European Health Literacy 
Project (HLS-EU) revealed that 12.4% of participants had insufficient 
health literacy and 47.6% of participants had limited health literacy 
(3). Health literacy directly affects an individual’s or community’s 
health awareness and determines the choice of health decisions and 
actions. Individual health literacy correlates with social determinants 
of health, such as education, income, and environment, to influence 
health (4). However, individual health literacy changes dynamically. 
Even if individuals have adequate health literacy, it would be difficult 
for them to access, understand, and apply health information and 
health services to make health decisions in an unfamiliar environment 
and a jargon-filled doctor-patient communication process (5).

Most measures to improve health literacy are designed to enhance 
individuals’ skills and abilities (6–8). However, recent studies (9–11) 
have shown that health literacy results from the balance between 
individual skills and abilities, and its demand has intensified owing to 
the complexities of healthcare systems (12, 13). Therefore, it is critical 
to make healthcare organizations “easier for people to navigate, 
understand, and use information and services to take care of their 
health” (5). The concept of health literacy environment (HLE) has 
been developed to leverage the role of healthcare organizations and 
healthcare professionals in promoting health literacy, to reduce the 
complexity of the healthcare environment and health inequities. 
According to Rudd et  al. (14), HLE is “a healthcare facility that 
represents the expectations, preferences, and skills of those providing 
health information and services.” In 2014, the Australian Commission 
on Safety and Quality in Health Care (ACSQHC) crafted two 
definitions for health literacy: individual health literacy and HLE. It 
defined HLE as the infrastructure, policies, processes, materials, 
people, and relationships that make up the health system and have an 
impact on the way people access, understand, appraise, and apply 
health-related information and services (15). Since the HLE concept 
was proposed in 2006, a growing number of agencies, institutions, and 
scholars have developed similar concepts, focusing on the role of 
healthcare organizations in promoting health literacy. Trezona et al. 
(16) defined Organizational Health Literacy Responsiveness (Org-
HLR) as a healthcare organization’s responsiveness to handle health 
literacy promotion through the system-level way to promote equitable 
access and engagement, meet the health literacy needs of people and 
the community, and support people to engage in decisions about their 
health. The Healthy People 2030, which was initiated by the 
United States Department of Health and Human Services (HHS), 
defined organizational health literacy (OHL) as “the degree to which 
organizations equitably enable individuals to find, understand, and 
use information and services to inform health-related decisions and 
actions for themselves and other” (17). Although these concepts were 
developed in different contexts, they all focus on reducing the 
complexity of healthcare organizations to make it easier for people to 
access, understand and use health information and health service.

Assessment shines a light on the barriers and enablers that may 
be impacting the quality of service (18). Identification of burdensome 
health literacy demands can be the first step in reducing barriers and 
providing more accessible and effective care (19). Through the 
literature review, we found that there is only one tool to measure HLE 
(14, 20). In 2006, Rudd and Anderson (14) developed the Health 
Literacy Environment of Hospitals and Health Centers (HLEHHC), 
the first HLE measurement tool in America, to assist administrators 
and medical workers in considering the HLE of their healthcare 
facilities and analyzing ways to reduce demands, to better serve their 
patients. The HLEHHC has five sections (Navigation; Print 
communication; Oral exchange; Technology; Policies and protocols) 
and 100 criteria. It is scored by the hospital’s administrators, medical 
workers, and internal quality managers in a checklist format (1 = This 
is something that is not done; 2 = This is done but needs some 
improvements; 3 = This is done well). The total score is 300. A score 
ranging between 0–100, 101–200, and 201–300 represents “Begin a 
focused initiative to eliminate literacy-related barriers,” “Augment 
efforts to eliminate literacy-related barriers,” and “Continue to 
monitor and eliminate literacy-related barriers,” respectively. In 2019, 
Rudd and Anderson (20) revised and updated the HLEHHC to create 
the HLEHHC version 2 (HLE2). The HLE2 is organized into five 
sections, and 135 criteria: (1) Organizational policies, (2) Institutional 
practices, (3) Navigation, (4) Culture and language, and (5) 
Communication: print materials, forms, websites, and patient portals. 
HLE2 is scored by the hospital’s internal quality managers in a 
checklist format and patients in a 5-likert scale for the dimension of 
navigation. If the score is below 50%, it implies that actions are needed 
to begin a health literacy initiative to eliminate literacy-related barriers 
in this area, and if the score ranges from 86 to 99%, it represents the 
need to continue monitoring, to consider a study comparing baseline 
values with values at a later date, and to share experiences and findings 
with others. Although the HLEHHC and HLE2 have not been tested 
for reliability and validity, the former has been widely used in the 
Occident. In 2010, Smith et al. (21) used the HLEHHC to evaluate a 
rehabilitation center and a senior independent living facility and 
found that the measures in the Navigation, Print communication, and 
Oral exchange sections needed urgent improvement. In 2016, 
Oelschlegel et  al. (22) conducted a systematic assessment over 
6 months in a medical center in the United States. By analyzing 150 
print patient education documents, interviewing nearly 300 patients, 
receiving feedback from 7 navigators, and measuring 77 
administrators’ knowledge of policies and protocols, the score 
obtained by the center was 218.57, suggesting that the it should 
continue to monitor and eliminate literacy-related barriers, among 
which the sections “Oral exchange” and “Policies and protocols” 
needed to be further improved. In 2017, Palumbo et al. (23) revised 
the HLEHHC and translated it into Italian. The study included three 
large public hospitals in Italy. The scores of the sections “Technology” 
and “Policies and Protocols” were low, and thus countermeasures were 
put forward to meet the special needs of people with low health 
literacy through the introduction of specific technologies and the 
settlement of policies and tailored protocols. Both the HLEHHC and 
the HLE2 have detailed and comprehensive evaluation content and 
mainly objective indicators. However, Unlike the HLEHHC, the HLE2 
takes into account the importance of patient experience, and its invites 
patients to participate in the evaluation of the navigation which was 
not the entirety of HLE. As healthcare systems become increasingly 
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complex, patients may encounter difficulties finding and receiving 
health care services, using materials, navigation, filling forms, and 
offering consent for procedures (24–26). Evaluating HLE from the 
patient’s perspective can directly and truly acknowledge the 
deficiencies of the hospital that need to be improved or the experience 
worth promoting in the process of assisting patients to obtain, 
understand, and use health information and service (19). Therefore, 
there is an urgent need to develop a HLE scale based on the perspective 
of patients.

The National Health Commission of the People’s Republic of 
China reported that the health literacy rate in China is 25.40%, which 
means that only about one in four people in China has acquired basic 
knowledge and skills in health (27). Studies have also revealed that low 
health literacy is associated with poor health outcomes, including less 
frequent screening for diseases, high rates of disease and mortality, 
increased hospitalization rates, and medical costs (28, 29). To address 
the challenges of low health literacy, China’s government and health 
administration departments have implemented a policy to improve 
health literacy and require healthcare organizations to assume 
corresponding responsibilities. In May 2014, the National Health 
Commission of the People’s Republic of China initiated (30) the 
“National Plan of Health Literacy Promotion Initiatives (2014–2020).” 
This document recommended an establishment of a long-term and 
working mechanism that features leadership by the government, 
multi-departmental cooperation, and whole-society participation, and 
brings essential medical literacy promotion into the comprehensive 
assessment of healthcare organizations as well as the Health Promoting 
Hospital Initiative.

In 2019, the State Council, China’s Cabinet, launched “Actions to 
Build a Healthy China (2019–2030).” This government document is an 
overall design and strategy for promoting the health of all people for 
more than 10 years. The Healthy China Initiative takes health literacy 
promotion as the prerequisite for the health of all people. At the same 
time, it requests healthcare professionals to advise health matters 
initiatively and to establish the performance appraisal mechanism for 
health promotion and education conducted by medical and healthcare 
organizations and professionals (31). It is the first time the State 
Council has requested healthcare organizations to promote 
health literacy.

In contrast to government documents, most healthcare 
organizations focus on treating disease rather than promoting health 
literacy. Few practices are related to HLE in Chinese healthcare 
organizations. Only one public hospital and one community 
healthcare center are engaged in health literacy promotion (32, 33). 
The former carries out health literacy promotion practices in four 
aspects: (1) developing organizational rules and regulations, (2) 
forming a health popular science team, (3) setting up a health popular 
science platform, and (4) innovating the form of health popular 
science activities. The latter practices health promotion by: (1) 
establishing a leading group of health literacy promotion, (2) 
improving management mechanisms, and (3) conducting staff 
training, evaluating action, and targeting health literacy promotion 
activities. The two healthcare organizations focused on improving the 
accessibility and radiation of health popular science knowledge. 
However, their practices should have included other HLE-related 
areas, such as reducing services’ complexity and improving 
information comprehension.

Since the Actions to Build a Healthy China (2019–2030) was first 
published, the Chinese government has been releasing a document 
each year (from 2020 to 2022), setting out the annual work points of 
the Healthy China Initiative. In 2020, the government established “the 
performance appraisal mechanism for health promotion and 
education conducted by medical and healthcare organizations and 
professionals” as one of the high-priority annual tasks (34). The 
following year, 2021, the government endorsed this task as a key one 
to accelerate the implementation of the Healthy China Initiative (35). 
In 2022, the government continued the promotion of this task (36). 
This showed that the government attached great importance to the 
assessment of healthcare organizations for advancing health 
literacy promotion.

However, no government regulations or evaluation tools are 
currently available to assess the performance of health education and 
health promotion conducted by healthcare organizations and 
professionals in China. Only one study by Tong et al. (37) translated 
Kowalski et al.’s (38) health literate healthcare organization 10-item 
questionnaire (HLHO-10) into Chinese. The Chinese version of 
HLHO-10 (HLHO-10-C) had adequate reliability and validity. The 
HLHO-10-C was used to investigate 24 healthcare organizations in 
China and the results revealed that healthcare organizations had the 
highest scores for item 6 (communication standards) and item 9 (high 
risk) and the lowest scores for item 3 (workforce) and item 4 (inclusion 
of the served).

However, the HLHO-10 was developed in the context of Western 
countries and varies in the context of Chinese culture for the following 
reasons. First, some items may not be  fully applicable to Chinese 
healthcare organizations. Such as item 5 [“are there communication 
standards at your hospital which ensure that patients truly understand 
the necessary information (e.g., translators, allowing pauses for 
reflection, calling for further queries)?”] and item 4 [“is individualized 
health information used at your hospital (e.g., different languages)?”]. 
Both items refer to providing translation services or health materials 
in patients’ native languages. However, there are very few immigrants 
in China, so HLHO-10-C may not be  applicable in the country. 
Second, in recent years, China has focused on constructing “Internet 
hospitals.” The Internet hospital means applying Internet technology 
to the provision of health services and information by healthcare 
organizations, which is similar to telemedicine. It allows healthcare 
professionals to remotely provide medical services for patients, such 
as online consultation, prescription, and drug dispensation (39). 
HLHO-10-C may not evaluate the complexity of “Internet + Medical 
services” and the accessibility of Internet-based medical navigation 
devices (e.g., hospital navigation apps). Evaluating the Chinese 
policies and the current evaluation and practice of HLE in healthcare 
organizations, it is clear that there is an urgent need to develop a 
suitable tool for HLE, by evaluating and modifying the existing Health 
Literacy Environment Scale (HLES) to suit the Chinese healthcare 
organizations. The person-centered care (PCC) framework proposed 
by Greene et  al. (40) reflects the personal, clinical, and structural 
dimensions of the patient experience. Therefore, we hypothesize that 
the PCC framework can be used to construct the HLES to accurately 
evaluate HLE from the perspective of patients. The purpose of this 
study was to (1) develop the HLES in China to evaluate the extent to 
which healthcare organizations and medical professionals can make 
health information and health services easily obtainable, processable, 
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FIGURE 1

Person-centered care framework in this study.

and understandable for patients, and (2) test its construct validity, 
content validity, internal consistency reliability, and test–
retest reliability.

2. Materials and methods

2.1. Phase I: definition of domains and 
designing of initial items

We used the PCC framework (40) as a theoretical framework for 
this study. The PCC framework attaches importance to the interaction 
between patients and the medical environment, in addition to 
focusing on patient-clinician interactions. The PCC framework has 
demonstrated good applicability in several studies and practices. To 
make the PCC framework practically applicable to various healthcare 
settings (such as healthcare organizations, private clinics, and 
emergency care centers), Greene et al. (40) classified it into three–
interpersonal, clinical, and structural dimensions. The interpersonal 
dimension refers to the relationship between the service provider and 
the patient as well as their family members, and the interpersonal 
communication between them. The clinical dimension focuses on the 
way health services are delivered, particularly the process of making 
the clinical decision and providing coordinated and continuous 
services. The structural dimension involves existing facilities and 
equipment in the built environment where health services are 
provided, enhancing the accessibility of health information technology 
that patients use, and improving procedures to facilitate access to care. 
The PCC framework is closely connected to HLE construction, that 
is, focusing on the interaction between patients and the medical 
environment in the process of obtaining, receiving, and using medical 
services. At the same time, the PCC framework has been applied in 
several studies. For example, Prevost (41) used the PCC framework as 
theoretical guidance to design research tools and a cross-sectional 
observational investigation of patient perspectives on the accessibility 
of community paramedicine. Yuliati et  al. (42) used the PCC 
framework to explore the role of case managers in patient-centered 
care and problems encountered. Therefore, this study used three 
dimensions–“structural,” “interpersonal” and “clinical” –as the basic 
structure to evaluate HLE in healthcare organizations. Figure 1 shows 
the PCC framework that inspired this study, and Table 1 contains a list 
of the domain definitions of the PCC framework used in our study.

After determining the dimensions of the HLES, we generated 
items from the following four aspects. (1) Referring to current 
HLE-related evaluation tools that have adequate reliability and validity 
or have been widely used, items were extracted and modified in the 
following seven tools: Health Literacy-Sensitive Communication Scale 
(HL-COM), Health Literate Primary Care Practice Screener (HLPC), 
CAHPS® Health Literacy Item Set for Hospitals, Communication 
Climate Assessment Toolkit (C-CAT), The Health Literate Health 
Care Organization 10 Item Questionnaire (HLHO-10), Health 
Literacy Environment of Hospitals and Health Centers (HLEHHC) 
and Organizational Health Literacy Responsiveness self-assessment 
tool (Org-HLR Tool). (2) We searched for the following keywords 
referring to “health literacy environment,” “organizational/
organizational health literacy,” “health literate (health care) 
“organization/organization.” The search was performed using 
PubMed, Web of Science, Embase, EBSCO, and Chinese databases 

such as National Knowledge Infrastructure (CNKI), Wanfang 
database, and China Science and Technology Journal database. 
We identified a total of 53 publications related to HLE (2 articles in 
Chinese and 51 articles in English). We extracted the content related 
to the construction of HLE to compile items. (3) We  conducted 
qualitative interviews with hospital staff as well as patients and their 
families to explore the problems and improvement strategies of 
patients to obtain, understand, and use health information and 
medical services, to compile new items. Medical workers, patients, and 
patients’ family members were recruited by purposive sampling. 

TABLE 1 The domains’ definitions of the HLES.

Domains Definition

Interpersonal 

dimension

The relationship between the service provider and the patient as 

well as their family members, and the interpersonal 

communication between them, such as the interpersonal 

communication skills of medical workers and the provision of 

health information materials.

Clinical 

dimension

In the process of delivering medical service, medical workers 

provide professional support and continuous care aimed to 

improve the accessibility and availability of medical information, 

such as paying attention to the health literacy of the population 

under high-risk situations (informed consent, medication 

management regime that may cause serious consequences, 

transitional care, and other clinical sessions), and ensuring that 

patients clear what medical insurance covers and what 

individuals have to pay.

Structural 

dimension

Navigable existing facilities and equipment in built 

environments of healthcare organizations, accessible health 

information platforms relying on information technology, as 

well as procedures to promote the acquisition of health services 

and information, such as navigation devices and services, health 

information materials, and hospital health-related service 

platforms.
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Medical workers with over 3 years of work experience and who 
engaged in hospital management, health education, and health 
promotion, or clinical/nursing work were interviewed. The inclusion 
criteria of patients were: inpatients in internal medicine or surgery, 
aware of their condition, and able to communicate and comprehend. 
The inclusion criteria of the patients’ family members were: aware of 
their condition, over 18 years old, able to communicate and 
comprehend; the exclusion criteria were: patients who were due to 
be  admitted in the day of the interview; not participating in the 
accompanying process. A total of 23 participants (11 hospital staff, 9 
patients and 3 family members) were included in the study. (4) Items 
were proposed based on the researcher’s clinical experience.

An expert panel was established to develop an item pool and 
screen items preliminary. The experts had a minimum of 5 years of 
working experience, majoring in the fields of health management, 
hospital administration, and clinical medicine and nursing, with 
intermediate titles or senior titles. We organized two rounds of focus 
groups with seven experts. In the first round, the experts wrote and 
reviewed items and construct the scale pool. Then, each item was 
classified into three dimensions. In the second round, the experts 
combined similar items and removed items that are unrelated to HLE 
or could not be  evaluated from the patient’s perspective. Finally, 
we developed the initial scale containing a total of 57 items, including 
16 items on structural dimensions, 16 items on clinical dimensions, 
and 25 items on interpersonal dimensions. The detailed item content 
and item source are shown in Appendix 1.

2.2. Phase II: development and evaluation 
of the HLES

This part included four steps: (1) revising the initial scale through 
Delphi to form the HLES-1 (the draft of pre-test); (2) revising the 
HLES-1 through pre-test to form the HLES-2 (the draft of pilot test); 
(3) screening items through pilot test and developing the HLES (final 
version); and (4) Testing the reliability and validity of the HLES.

2.2.1. Formed HLES-1 (the draft of pre-test) by 
Delphi

Using the Delphi method, we selected experts to evaluate and 
revise the initial scale to form the HLES-1 (the draft of pre-test). To 
meet the inclusion criteria, the experts had to have: (1) A minimum 
of 5 years of working experience in hospital administration, health 
education and health promotion, health management, clinical 
medicine, or nursing; (2) Intermediate or above professional titles. To 
obtain an adequate number, we invited at least 15 experts (43).

We compiled the initial scale with the expert consultation form 
and invited experts to fill it out. The contents of the expert consultation 
form included: (1) the five-point Likert Scale to rate the importance 
of each item with “1” indicating “not at all important” and “5” 
indicating “very important.” The experts were invited to modify, 
delete, or add items in the scale; (2) the experts’ demographic 
characteristics, and (3) the experts’ judging basis and familiarity with 
the theme of our study. Depending on the consultation, we conducted 
2–3 rounds of meetings with the experts. The Item Importance Score 
Mean (M) ≤ 4.00 or Coefficient of Variation (CV) ≥ 0.25 was deleted. 
Finally, we eliminated, adjusted, integrated, and added items to form 

the HLES-1 (the draft of pre-test) based on the expert opinions 
and suggestions.

2.2.2. Developed HLES-2 (the draft of pilot test) 
by pre-test

The pre-test was conducted in July 2021  in three tertiary 
hospitals–the highest among a three-tier grade system for hospitals in 
Hangzhou, Zhejiang Province. The tertiary hospital is a medical 
services center within the region and plays a key role in the medical 
service system (44). It combines medical treatment, medical 
education, scientific research, and health prevention. In this study, a 
2,400-bed tertiary general hospital, a 1,600-bed tertiary general 
hospital, and a 600-bed tertiary cancer hospital were included.

Considering that inpatients have more experience with medical 
services than outpatients and can evaluate HLE more accurately and 
comprehensively, we decided to select inpatients as study participants. 
We adopted a convenience sampling method in recruiting at least 20 
patients for the pre-test. The inclusion criteria were: patients who were 
due to be discharged on the day of the survey or who had been in 
hospital for over 3 days; patients proficient in communication and 
comprehension. In this session, we used the HLES-1 as the research 
tool. Each item of the HLES-1 includes five responses consisting of a 
four-point Likert Scale level scale that includes strongly agree (4), 
agree (3), disagree (2), and strongly disagree (1), and another response 
(“not applicable”) without scoring. We used field surveys to investigate 
patients one to one. After investigation, we asked the patients if there 
were any unclear expressions, ambiguity, and incomprehensibility in 
the questionnaire. Referring to the patients’ feedback, we adjusted the 
scale items to form the HLES-2 (the draft of pilot test).

2.2.3. Developed HLES (final version) by a pilot 
test

The pilot test was conducted between August 2021 and January 
2022. We  adopted the same convenience sampling method and 
inclusion criteria used in the pre-test to recruit patients from the same 
three tertiary hospitals. Considering the requirements for factor 
analysis (45), the sample size was 10 times the number of items. In 
addition, some patients were unable to provide complete answers; 
therefore, we added about 20% of anticipated invalid samples.

Patients filled in the following three questionnaires: (1) 
Demographic information questionnaire, which included information 
on gender, age, marital status, education, monthly household income, 
residence, competent dialect, the number of hospital admissions, unit 
admitted to, and length of hospital stay. (2) HLES-2: The responses are 
the same as for the HLES-1. The total score is calculated by referring 
to the European health literacy survey (HLS-EU) carried out by the 
WHO regional office for Europe, and the original score of the scale is 
converted into the standard score. Appendix 2 shows the calculation 
method of the scale. (3) The Chinese version of Brief Health Literacy 
Screen (BHLS-C): BHLS-C was translated by Xue et al. (46) in 2022. 
The scale combines three of the optimal questions. Three questions are 
scored from 1 to 5. The total score of the BHLS-C adds each question’s 
score together, ranging from 3 to 15. Patients with scores below 10 are 
identified as having inadequate health literacy, and patients with 
scores from 10 to 12 are identified as having marginal health literacy. 
The internal consistency reliability of BHLS-C was 0.742 and the 
criterion validity was 0.519.
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We used field surveys to investigate patients in the hospital ward. 
Based on the results, we  used item screening and factor analysis 
methods to develop the HLES (final version).

2.2.4. Test of the reliability and validity of the 
HLES

First, to analyze content validity, 16 experts majoring in health 
management, hospital administration, health education and health 
promotion, clinical medicine, and nursing were invited. The experts were 
asked to rate the relevance of each item using a four-point Likert scale 
(1 = not relevant, 4 = very relevant). Second, the internal consistency 
reliability and construct validity of the HLES were tested based on the 
results of the pre-test. In addition, to evaluate the test–retest reliability, 
30 patients were randomly selected, and the questionnaire was 
administered on them twice within a two-week interval.

2.3. Statistical methods

Descriptive statistics were used to describe the sample 
characteristics and calculate the preference percentages. The 
homoscedasticity of variances among groups was contrasted with 
Levene’s test. Student t-tests or Mann–Whitney U tests were used to 
compare mean values between two groups. One-way analysis of 
variance or Kruskal–Wallis tests were applied for the comparison of 
three or more independent mean values, based on whether there was 
a normal distribution or not.

First, frequency distribution, item discrimination test, inter-item 
and item-total correlations, and exploratory factor analysis (EFA) were 
conducted to reduce the number of items and identify the final version 
of the HLES.

The criteria for item screening were as follows: (1) Items with 
missing scores > 20% were considered for elimination (47); (2) using 
an upper 27%-lower 27% method, the items with no statistically 
significant difference between upper and lower were deleted (47); (3) 
items with Pearson r ≤ 0.4 between the score of items and the total 
score of the HLES were deleted (48); (4) using principal component 
analysis and varimax-rotation method, common factors were 
generated and items with factor loading <0.4 were considered for 
elimination (49).

Second, we tested the validity of the HLES. Construct validity was 
evaluated by using confirmatory factor analysis (CFA). The criteria for 
model fit used were: Kline (50) recommended that χ2/df in ranges of 
1 to 3, Tucker Lewis index (TLI), comparative fit index (CFI), 
goodness-of-fit index (GFI), and adjusted goodness-of-fit index >0.9 
as indicators of a good fit. Parsimony goodness of fit index (PGFI), 
parsimonious normed fit index (PNFI), and parsimony comparative 
fit index (PCFI) > 0.5 (51). Root mean square error of approximation 
(RMSEA) and root mean square residual (RMR) should be less than 
0.08 for a good model fit (52). Content validity includes item-content 
validity index (I-CVI) and the scale-content validity index (S-CVI). 
I-CVI should be >0.78 and S-CVI > 0.90 (53, 54). Finally, we tested the 
reliability of the HLES. The internal consistency reliability was 
evaluated using Cronbach’s α (55), and the threshold was 0.70 or 
greater. Test–retest reliability was conducted on 30 patients who 
completed the questionnaire twice within a two-week interval. The 
intra-class correlation coefficient (ICC) was also calculated and 
classified as follows: 0.5–0.74 as moderate, and 0.75–1 as almost 
perfect (56).

All data were analyzed at a 95% significance level using IBM SPSS 
26.0 and AMOS 24.0.

2.4. Ethical approval

Approval to conduct this study was obtained from the Bioethics 
Committee of Hangzhou Normal University (Grant ID: 2022029).

3. Results

3.1. Experts’ demographics and results of 
their consultation

A total of 16 experts participated in the consultation. A total of 10 
experts (62.5%) had master’s degrees or above, 11 experts (68.8%) had 
senior professional titles, and 12 experts (75%) had proficient 
experience (at least 10 years) in clinical medicine, nursing, hospital 
administration, or health management. The response rates of the two 
rounds were 100 and 84.6%, respectively. The expert judging basis 
coefficient (Ca) and familiarity coefficient (Cs) were 0.8600 and 0.9125, 
respectively. Therefore, the expert authority coefficient (Cr) was 0.886. 
The consistency judgment coefficient (Kendall’s W) of the experts for 
the first and second rounds were 0.186 and 0.234, respectively 
(p < 0.001).

The first round of expert consultation (15 experts) evaluated the 
importance of the initial scale (57 items). The table of item importance 
score mean is shown in Appendix 1. There are 13 items with item 
importance score mean (M) ≤ 4 or CV ≥ 0.25. Meanwhile, the items 
were added, modified, or deleted based on the experts’ suggestions. 
The first round of consultation results was as follows: 15 items were 
deleted, 24 items were modified, and 8 items were added. In the 
second round of expert consultation (13 experts), the item importance 
score mean (M) ranged from 4.182 to 5.000, and CV ranged from 0 to 
0.171. All items satisfied the item importance score mean (M) > 4 or 
CV < 0.25. The second round of consultation results was as follows: 
two items were deleted and eight items were modified. Finally, the 
HLES-1(48 items) was developed for the pre-test.

3.2. Patients’ demographics and results of 
the pre-test

A total of 20 patients with a mean age of 40.4 years (SD = 13.9) 
were included; 11 patients were men and 9 patients were women; 11 
patients had high school degrees; 10 patients were selected from the 
internal medicine department and another 10 patients were selected 
from the surgery department. According to the patients’ feedback, 
four items were modified and one item was deleted. Finally, the 
HLES-2 (47 items) was developed for the pilot test.

3.3. Patients’ demographics and results of 
item screen in the pilot test

In total, 697 patients completed the survey, yielding a 96.0% 
(697/726) response rate. Among them, the majority (60.0%; 418/697) 
of the patients were investigated in the internal medicine department; 
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55.1% (384/697) were first hospitalized patients; the median length of 
hospital stay was 5 days, and 342 (49.1%) patients were hospitalized 
for 3–7 days. The mean age of patients was 53.5, ranging from 16 to 
91 years; 384 (55.1%) were men and 92% were married; the majority 
of patients (39.0%) had an educational level with at least a junior high 
school degree. The monthly household income (CNY) of 279 (40.0%) 
patients ranged between 5,001 and 10,000 yuan. A total of 362 (51.9%) 
patients were living in the city; 283 (40.60%) patients were accustomed 
to only speaking their local dialect in daily lives. The results of the 
BHLS showed that 31.5% of the patients had inadequate health 
literacy, 23.7% of the patients had marginal health literacy, and 44.8% 
of the patients had sufficient health literacy.

A total of 10 items that did not meet the criteria were deleted 
through frequency distribution, item discrimination test, and inter-
item and item-total correlations. The detailed results of the item 
screening above are shown in Appendix 3. The sample of 697 was 
randomly split into two samples, one for EFA (n = 325) and one for 
CFA (n = 372). EFA was performed on the remaining 37 items and the 
results showed that Kaiser-Meyer-Olkin = 0.955, and χ2 = 9014.008 of 
Bartlett’s test (p < 0.001), indicating that EFA was suitable.

The results of the screen test and parallel analysis showed that 
extracted three common factors were the most suitable, and seven items 
that had a factor loading lower than 0.40 were further eliminated. The 
factor analysis of the remaining 30 items produced three latent variables, 
accounting for 59.8% of the cumulative variance contribution rate. The 
characteristic root values were 6.490 (“structural dimension”), 6.004 
(“clinical dimension”), and 5.461(“interpersonal dimension”), and the 
factor loading was between 0.403 and 0.816. The results of EFA are 
shown in Table 2. The final version of the HLES had 30 items remaining.

3.4. Results of reliability and validity of the 
HLES

The validity includes construct validity and content validity. CFA 
tested each of the three dimensions after conducting EFA to test 
construct validity. All 30 items were used as observed variables, and 
the CFA of the three-factor model (Figure 2) showed an acceptable fit 
after allowing for the correlation of five pairs of error terms (S15-S16, 
S2-S9, S1-S9, S1-S2, I6-I16). The full model exhibited enough fit 
statistics (χ2/df = 2.766, RMR = 0.053, RMSEA = 0.069, CFI = 0.902, 
IFI = 0.903, TLI = 0.893, GFI = 0.826, PNFI = 0.781, PCFI = 0.823, 
PGFI = 0.705). The I-CVI of each item in the HLES ranged from 0.91 
to 1.00, and the S-CVI/Ave of the total scale was 0.90.

The reliability of the scale was evaluated using two procedures, 
internal consistency and test–retest (Table 3). The Cronbach’s α for the 
HLES was 0.960, and the Cronbach’s α for the dimensions were 0.892 
(“interpersonal dimension”), 0.915 (“clinical dimension”), and 
0.923(“structural dimension”). The ICC between the test and retest 
ranged from 0.661 to 0.721 in three dimensions, with ICC = 0.844 for 
the overall scale.

3.5. The score of the HLES in the three 
hospitals

The average score of the HLES was 59.3 ± 20.1 in total for the three 
hospitals. The three dimensions’ average scores were 44.2 ± 22.2, 

67.2 ± 21.6, and 66.8 ± 23.1 for interpersonal, clinical, and structural 
dimensions, respectively. Hospital A (63.51 ± 18.60) had the highest 
score in the HLES out of the three hospitals, while hospital C 
(56.51 ± 21.32) had the lowest score. The total score and dimension 
score of each hospital are shown in Table 4. As shown in Table 5, 
we found that the differences in the HLES scores according to patients’ 
age, education, marital status, monthly household income, residence, 
competent dialect, and health literacy were statistically significant 
(p < 0.05).

4. Discussion

In this study, we developed the first scale for HLE that specifically 
reflected Chinese characteristics and had good validity and reliability. 
The HLES was developed based on the classical research procedure, 
and it was compiled and modified based on the unique local culture 
in China.

We tested the HLES for construct validity, content validity, 
internal consistency reliability, and test–retest reliability. EFA and CFA 
were used to evaluate the construct validity of the HLES. (1) Three 
common factors were produced by the EFA, that is, the “structural,” 
the “clinical,” and the “interpersonal” dimensions. These dimensions’ 
characteristic root values were approximately 6, and the cumulative 
variance contribution rate was 59.8%. CFA was tested using structural 
equation modeling after conducting EFA. Except for the possible small 
sample size effect, the TLI and GFI was slightly less than the standard 
(57); other indexes were suitable, indicating that the model had an 
acceptable fit. The result shows that, overall, the test structure fits well 
with the default model, and the theoretical construction of the scale is 
reasonable. In addition, some error terms were correlated. This may 
be due to the relatively similar measurement content or expression of 
the items. For example, the error correlation between items S1/S2/S9 
may be because the three items are designed to evaluate the navigation 
of the hospital and the navigation services of medical workers. The 
error correlation between S15/S16 may reflect the design of health 
information materials and use the same question stem; (2) We invited 
experts that majored in health management, hospital administration, 
health education, health promotion, clinical medicine, and nursing to 
evaluate the items. The analysis showed that the I-CVI > 0.78 and 
S-CVI > 0.90, indicating that the content validity of the scale was 
reliable; (3) The results showed that the Cronbach’s α coefficient for 
the overall score was 0.960 and ranged between 0.892 and 0.923 for 
the domains, and (4) the test–retest reliability coefficient for the 
overall score was 0.844. These findings indicate that the scale had 
excellent reliability.

The theoretical framework of the scale was PCC, which is 
classified into three dimensions: interpersonal, clinical, and structural. 
In addition to current HLE-related measurement tools and content 
related to the construction of HLE from the literature, we  also 
developed the items based on qualitative research and our own 
experience. For example, (1) the development of “Internet + Medical” 
in China. As of June 2021 (58), the internet penetration rate in China 
reached 74.4%, and the number of internet users in the country 
reached 1.05 billion, with about 99.6% of the citizens surfing the 
internet through mobile phones. This shows that the internet and 
mobile phone usage has become a carrier for Chinese patients in 
medical treatment and in promoting health information. Patients can 
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make an appointment for registration, payment, and inquiry using 
their mobile phones (59, 60). Moreover, they can communicate with 
healthcare professionals for medical consultations, and even browse 
disease awareness videos online on their mobile phones. Therefore, 
we added three items (S6, S8, and S11), accounting for 1/10 of the total 

items, to evaluate the complexity of navigation and appointment 
services, as well as the accessibility of obtaining health information. 
Meanwhile, there are three items (S14, S15, and S16) that specifically 
highlight the comprehensibility and usefulness of health videos and 
other material obtained by scanning QR codes. (2) Different from 

TABLE 2 Results of the third EFA (n = 325).

Title item
Principal components

1 2 3

S1 Signs or route maps on the outside of the hospital helped me navigate or reach the hospital smoothly 0.638

S2 Floor indexes, signposts, arrows, text, and other directions to different departments (e.g., Emergency departments, 

pharmacy, CT, etc.) helped me navigate smoothly

0.599

S4 When I was hospitalized, I was taken by staff for examination and returned to my ward without navigating by myself 0.413

S6 I could make an appointment online, by phone, or on-site 0.592

S7 The hospital arranged the examination in a reasonable order, so I did not have to wait a long time 0.625

S8 Medical workers informed or directed me to consult and seek guidance remotely via mobile phone 0.781

S9 Navigator helped me solve the problems (such as informing the place of examination and selecting the department for 

medical treatment.)

0.633

S11 Hospital information platforms (e.g., the hospital’s WeChat official accounts platform and app) were designed to make 

it easy to find or use the functions I need, such as finding out what disease doctors specialize in treating, checking 

examination reports, and browsing health information

0.664

S14 Health materials were available in a variety of formats (e.g., prints, drawings, videos, models) that allowed me to absorb 

health information in a preferred way

0.805

S15 Health materials (e.g., brochures, posters, videos, and QR codes.) promoted health 0.778

S16 The content of health materials (e.g., brochures, posters, videos, and QR codes) was easy to understand 0.793

C1 Medical workers provided me with the disease information adequately 0.758

C2 Medical workers explained the important results of the examination to me 0.606

C3 Medical workers discussed with me the information about available treatment options (e.g., desired effect, risks, and 

costs) in order to involve me in decision-making

0.730

C4 When signing medical documents (e.g., informed consent form, admission instructions), medical workers made 

everything clear

0.748

C6 Guidance from medical workers (e.g., verbal communication, provision of medication labels) helped me take my 

medication correctly

0.522

C7 Medical workers let me know emergency symptoms 0.585

C8 Guidance from medical workers helped me obtain knowledge and skills to keep healthy (e.g., methods of self-

monitoring my condition, proper diet and exercise, rehabilitation exercises, etc.)

0.569

C9 Before the treatment, medical workers told me the approximate cost of the medical treatment 0.725

C13 Medical workers gave me contact information so that I could contact them for medical help when needed 0.586

I6 Medical workers had sufficient time for me to consult 0.816

I9 Medical workers encouraged me to ask questions 0.789

I10 Medical workers used simple language to explain medical information to me (e.g., using layman’s terms and explaining 

medical terms through analogies)

0.403

I11 Medical workers asked me to explain back to them what they had told me (e.g., notice for examination/procedures, 

health instructions) to make sure I understood it

0.656

I12 When communicating about my condition, treatment, and health education, the medical workers gave me relevant 

written information (e.g., lists, brochures, and messages)

0.685

I14 When I finished communication, medical workers asked me if I had any other questions 0.442

I15 Medical workers asked me what I had learned about the disease before they gave me health advice 0.746

I16 Medical workers provided me with health information proactively (e.g., brochures, cards, and videos) 0.787

I17 Medical workers highlighted key information in the health materials to me (e.g., through verbal emphasis and marking) 0.429

I20 Medical workers used tools such as images or physical models to explain my condition or provide health advice 0.579
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other countries, medical resources are relatively constrained in China 
owing to the country’s large population. From 2018 to 2021, Chinese 
hospital beds (per 1,000 people) were 6.0, 6.3, 6.4, and 6.7 (61–63). 
While the data from the World Bank showed (64) that there were 8.0 
hospital beds (per 1,000 people) in Grammy in 2017 and 13.0 hospital 
beds (per 1,000 people) in Japan in 2018. To solve this problem, 
Chinese hospitals have been built on an increasingly large scale in 
recent years. According to China’s national health programs 

development statistical communiqués in 2021 (62), there are 36,570 
hospitals in China, with over 4,232 (11.6%) 500-bed hospitals as of 
2021. Although to a considerable extent, the expansion of hospital 
scale can solve medical resource constraints, it also adds complexity 
for patients to access medical services. The visiting time of outpatients 
in China is longer than that in other countries. The mean visiting time 
of outpatients in China was 33 min in 2020 (65), in comparison to 
14.5 min in the United States in 2012 (66), 17 min in Japan in 2013 
(67), and 15 min in England in 2005 (68). In addition, most of the time 

FIGURE 2

Confirmatory factor analysis.

TABLE 3 The results of internal consistency and test–retest.

Dimensions Item
Cronbach 

‘s α
Test–
retest

Interpersonal dimension 10 0.892 0.702**

Clinical dimension 9 0.915 0.661*

Structural dimension 11 0.923 0.721**

total scale 30 0.960 0.844**

*p < 0.05; **p < 0.01.

TABLE 4 The scores of the HLES in three hospitals.

Hospital N
HLES

F-value
value 
of pMean SD

A 251 63.51 18.60 8.871 <0.001

B 257 57.27 19.87

C 189 56.51 21.32
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TABLE 5 Demographic characteristics of patients and the difference with the HLES.

Category Patients (N = 697)
The score of 
HLES (M ± SD)

F-value/t-value p-value

Ages (years) ≤35 99 72.2 ± 13.0 40.729a <0.001

36 ~ 45 95 68.9 ± 16.0

46 ~ 55 153 61.3 ± 18.1

56 ~ 65 195 53.7 ± 20.5

>65 155 50.2 ± 20.2

Gender Male 384 59.7 ± 19.6 0.529b 0.597

Female 313 58.9 ± 20.7

Education Primary school and below 206 42.5 ± 18.4 119.938a <0.001

Junior middle school 219 60.3 ± 16.4

High school 127 68.2 ± 13.6

Associated college and above 145 73.9 ± 14.3

Marriage Married 641 58.1 ± 19.8 5.632b <0.001

Unmarried 56 73.5 ± 17.7

Monthly household 

Income (CNY)

≤2000 yuan 41 30.5 ± 18.4 172.015a <0.001

2001 ~ 5,000 yuan 265 47.3 ± 15.9

5,001 ~ 10,000 yuan 279 68.1 ± 13.8

>10,000 yuan 112 76.3 ± 13.8

Residence Rural 335 50.9 ± 19.8 11.608b <0.001

Town 362 67.1 ± 16.9

Competent dialect Mandarin 249 68.0 ± 17.2 71.434c <0.001

Dialect 283 49.6 ± 19.8

Bilingual 165 62.9 ± 17.0

Department Internal medicine 418 58.2 ± 20.6 1.849b 0.065

Surgery 279 61.0 ± 19.1

The number of hospital 

admissions

First time 384 58.1 ± 20.6 1.509c 0.222

Second time 122 61.7 ± 17.0

Third and above 151 58.3 ± 21.6

Length of hospital stays 

(days)

<3 86 61.0 ± 20.9 2.506c 0.082

3 ~ 7 342 59.5 ± 19.5

>7 169 55.8 ± 21.9

aWelch F-value; bt-value; cF-value.

spent on outpatient visits in China is spent on navigating the hospital 
and waiting to be seen, while the time spent communicating with the 
doctor is very short. Therefore, in the development of HLE, optimizing 
navigation services is a challenge for Chinese healthcare organizations. 
In this study, five items (S1/S2/S4/S7/S7), accounting for 1/6 of the 
total items, were compiled to evaluate the complexity for patients to 
access medical services in the physical environment, the equipment of 
navigation staff, and navigation services.

Searching Chinese databases, we found that there is no HLE or 
related measurement tools. We only found one tool–HLE2–which 
evaluates the HLE in western countries (14). Patient-reported 
measures are important in quality improvement efforts because they 
provide patients’ perceptions of regarding areas of high-quality care 
and aspects of care that need improvement (69, 70). However, the 
HLE2 cannot evaluate medical treatments from a patients’ subjective 
perception, such as the process of doctor-patient communication, 
informed consent, clinical decision-making, and accessing or 

browsing health materials. Therefore, it is difficult for the HLE2 to 
directly evaluate whether patients can successfully access, understand, 
and use health information and services. However, the HLES, as a 
patient perspective tool, can effectively evaluate those elements.

In addition, the evaluation contents of the HLES can be used as a 
reference for Chinese healthcare organizations to practice the 
indicators proposed in the Actions to Build a Healthy China (2019–
2030) (31). “Healthcare professionals should actively provide health 
conduction during treatment” is an advocacy indicator in this action. 
Healthcare organizations can refer to the interpersonal, clinical, and 
structural dimensions of the HLES to appraise this indicator. In 
addition, “establishing the performance appraisal mechanism for 
health promotion and education conducted by healthcare 
organizations and professionals” is a binding indicator of the actions. 
At the same time, how to achieve and appraise this indicator is also the 
key work of the Healthy China Initiative in 2021 and 2022. The HLES 
can be used as one of the performance appraisal tools to evaluate 
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health promotion and education by healthcare organizations and 
professionals or to develop performance appraisal indicators.

This study has several strengths. First, the HLES has provided a 
patient perspective tool to evaluate HLE. Patient-reported measures 
are arguably one of the best ways to assess constructs that relate to 
patient-centeredness and evaluate the service quality in healthcare. 
However, Bremer et al. (71) summarized 13 HLE-related measurement 
tools in English, and only three of them evaluated HLE from a single 
patient perspective. Second, most of the strategies for health literacy 
promotion in China focused on individual competencies where health 
education is the most common method (30, 72, 73). However, 
improving health literacy is not just addressed by individual skills and 
abilities, it also depends on the complexities of the healthcare system 
(5, 17). This study provides a new perspective on improving health 
literacy in China, that is, healthcare organizations make it easier for 
patients to access, understand, and use health information and service, 
and provides a tool that has good reliability and validity for evaluating 
the role played by healthcare organizations in health literacy 
promotion (71). current research about HLE is mainly from developed 
countries such as the United States, Germany, and Australia, while our 
study provides research findings from developing countries. The 
HLES can be used by hospital managers to evaluate HLE regularly, and 
the results can provide a basis for the establishment and evaluation of 
quality improvement for health literacy promotion. Managers can 
formulate targeted health literacy promotion measures based on the 
three dimensions of HLES–Interpersonal, Clinical, and Structural—by 
incorporating health literacy promotion into medical workers training 
and formulating performance appraisal systems to improve medical 
workers’ ability to practice health literacy (74, 75); formulating 
regimes for information support and services related to medication 
management, informed consent and clinical decision-making, and 
discharge (5); asking for navigation to be considered when designing 
or renovating health facilities. In addition, policymakers can use HLES 
to survey the hospitals under their jurisdiction. On the one hand, they 
can600-obtain benchmark data to issue policies and reduce the 
differences in HLE between regions; on the other hand, they can adopt 
targeted improvement countermeasures and provide corresponding 
resource allocation through the analysis of HLE influencing factors.

5. Limitations and future directions

The limitations of this study could be  used to develop future 
research. First, this study was only conducted in Hangzhou, Zhejiang 
Province, located in the east of China. Although Hangzhou, with 
adequate medical resources, is representative of HLE measurement 
(76), subsequent studies need to validate the availability of HLE in 
other districts (e.g., western, northern, southern, and central China), 
considering the cultural differences among various ethnic groups and 
districts in China. Second, this study was conducted only in tertiary 
hospitals. The availability of the HLES could be subsequently validated 
in different tiers (e.g., primary and secondary hospitals) or types (e.g., 
nursing homes, and hospice care centers) of healthcare organizations. 
Third, a cross-sectional comparison should be  conducted across 
different tiers and types of healthcare organizations to verify the 
discriminant validity of the HLES. Moreover, some error terms were 
correlated in CFA, so future research needs to further adjust the 
content and expression of the items, and expand the sample to test the 
fitted model. Finally, this study lacks criterion validity. The evaluation 

of criterion validity needs to use both the “gold standard” scale and 
the testing scale to measure the concept, but there is no “gold standard” 
scale of HLE from the patient’s perspective, and similar western scales 
lack Chinese translation versions and are not fully applicable to 
China’s situation. Therefore, the criterion validity of the HELS will 
be further explored in a follow-up study.
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