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Abstract:  People with low health literacy experience difficulty understanding health information
and using cancer services. Healthcare organizations are increasingly working to enhance patient
understanding and their literacy of health information. However, no validated tools were available
to measure a health literate cancer hospital until we developed and tested a self-assessment scale
for this purpose.

Two study phases were organized: Phase | aimed to identify the core components of a health
literate cancer hospital scale using the three-round Delphi technique with 18 experts in the fields
of health literacy, hospital accreditation and health education. Thematic content analysis and
measure of central tendency and dispersion were performed for consensus, yielding 4 attributes
with 42 items. Phase Il tested the scale. A multicenter cross-sectional survey was conducted
in six cancer hospitals in Thailand, and a total of 306 healthcare providers completed a questionnaire.
Exploratory factor analysis with factor loading in excess of .63 reduced the items from 42 to 22,
including leader’s vision (8 items), healthcare provider's competency (8 items), health education
materials (3 items) and patient-friendly environment (3 items). The scale demonstrated high
internal consistency reliability (Cronbach’s alpha coefficient .94) and acceptable discrimination
(corrected item-total correlation ranged from 0.44 to 0.74).

The final Health Literate Cancer Hospital Scale exhibited a reliable construct validity
and internal consistency reliability. Nurses and other health professionals can use this scale
as a guideline to provide care and improve their competencies. It can also be integrated in a
hospital’s quality assurance system so as to self-assess and improve the process of establishing
a health literate cancer organization. However, the scale should be tested in other types of
hospitals where cancer care is provided for broader generalization.
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skills to access and understand health information,
self-management requires capabilities to appraise and
apply health information appropriately to personal
needs and resources. These skills and capabilities are
the key concepts of health literacy.

Health literacy is acknowledged as a vital
determinant of health worldwide.® Studies have demonstrated
that low health literacy contributes to poor health

9, 10
In cancer

outcomes and high healthcare costs.
care, people with low health literacy are less likely to
understand their diseases and treatment options, to
convey their concerns to healthcare providers, and
to cope with cancers.'" '* On the contrary, creating a
convenient and friendly-environment and using effective
simple communication strategies could reduce the
barriers of healthcare use and empower people to
improve health outcomes.'® Therefore, health literacy
is a combination of individuals’ capacities and health
care environment.

The health care environment plays a significant
role in empowering patients’ abilities and motivation
to make sense of the given information and apply the
information accordingly to improve health outcomes.'* '*
It has been defined as “The infrastructure, policies,
processes, materials, people, and relationships that
make up the health system having an impact on the
way in which people access, understand, appraise and
apply health-related information and services”.'®®

Institutes that create a health literate environment
make it easier for people to navigate, understand, and
use information and services, and are called health
literate healthcare organizations.""

For more than a decade, enhancing people’s
health literacy has shifted the lens from the individual’s
attributes to the responsibility of healthcare organizations.
Guidelines to assist hospitals in self-assessing and
improving people’s health literacy have been proposed.'® "
For instance, the Harvard School of Public Health
provided a guide to assist healthcare workers improving
the health literacy environment in five areas including

navigation, print communication, oral exchange, technology
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and policy and protocols.'® In addition, Brach and
colleagues introduced ten attributes of being a health
literate healthcare organization (HLHO), including
leadership, care process, workforce competency, patient
involvement, target population’s needs, effective
communication, easy access to healthcare environment,
comprehensive health education media and social media,
high-risk groupidentification, and clear communication
in health care plans and expenses.'” Moreover, the Ministry
of Health of New Zealand proposed six dimensions to
build a HLHO including leadership and management,
consumer involvement, workforce, the needs of populations,
access and navigation, and communication.'® Hence,
the constructs of an HLHO consist of at least four
core attributes, including leadership, competency of
healthcare providers, health education materials, and
hospital environment.

To assess an HLHO, a few tools have been
developed and validated. For instance, one tool was
developed from ten attributes of an HLHO and validated
through the perspectives of people with breast cancer.>
Anothertool is the health literacy - sensitive of communication
(HL-COM). It was developed by a group of experts
based on aliterature review of specific communication
and validated by the perspective of people with cancers."
However, these tools were validated in cancer care in
a western country where healthcare system and culture
differ from Thailand. As such, the tools may not be
appropriate for the Thai healthcare environment.
Furthermore, no tool has been developed from the
Thai context, while tool development remains necessary
for the ongoing evolution of healthcare improvement.>
Therefore, this study aimed to develop a health literate
cancer hospital scale (HLCHS) based on experts’
consensus and validated by the perspectives of healthcare

providers.

Methods

Study design
The Delphi technique was employed to initiate
the components of HLCHS self-assessment scale, while

a multicenter cross-sectional survey was conducted
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to validate the scale. This study was carried out between
March 2017 and January 2018.

Study setting and sample

This study was divided in two phases. Participants
of phase I were experts in the fields of health accreditation,
health literacy and health education, while participants
of phase Il comprised healthcare providers in six cancer
hospitals, representative of each region in Thailand.

Ethical considerations

The study was approved by the Research Ethics
Committee of Mahidol University in Phase I (No.
MUPH 2017-108) and the Research Ethics Committee
of six cancer hospitals in Phase II including National
Cancer Institute (No. 188_2017T_OUT518), Maha
Vajiralongkorn Thanyaburi Hospital (No. MTU
2017-17), Chonburi Cancer Hospital (No. 2017 -
10), Lampang Cancer Hospital (No. 2017-009),
Udonthani Cancer Hospital (No. UCH 2017-14),
and Suratthani Cancer Hospital based on the National
Cancer Institute. Participants were individually informed
of the objectives, procedures, protection of confidentiality
and the right to withdraw from the study.

Procedure and data analysis

Details of the research procedure for each phase
including participant enrollment, data collection and
data analysis are described below. Predictive Analytics
Software (PASW) statistics program, version 18.0 was
used to analyze the quantitative data, while thematic content
analysis was used to approach the qualitative data.

Phase I: Identify the core components of the
HLCHS

The Delphi technique was conducted to identify
the core components of the HLCHS. It is a method used
to systematically collect and aggregate the judgments
of a group of experts on specific questions for particular

: 23-27
1Ssues.

The significance of this method includes a
number of experts who can give anonymous responses,
the use of an iterative process or a number of rounds
of data collection, and the statistical group response
is used to reach a consensus. The Delphi technique

used in this study is as follows:
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The numbers of experts employed in such a study
relate to data deviation, and 17 to 21 experts reduce
the deviation of data to the lowest point.*® In graduate
research studies using the numbers of related experts vary
from 8 to 144.?° Additionally, anonymous responses
refine data without the effects of distinguished experts.>®

The iterative process is commonly used to generate
quantitative means, which has been conducted in a wide
variety of health-related research studies including
health literacy practices.”* ** In graduate research studies,
the numbers of rounds vary from 1 to 6, however, a three-
round is typically used.”® The consensus is based on the
degree of experts’ agreement, and statistical group
response is a way to assure that the opinion of experts
is analyzed and interpreted. In general, measure of
central tendency (mean, median, and mode) and central
dispersion (range, interquartile range, and standard
deviation) are the appropriate statistical used for the
Delphi data. Especially, the interquartile range (IQR)
is often used to describe the difference between the 3"
and 1" quartile in which 50% of observed data lie.*®

Thus, this first phase of our study, the three
iterative rounds with 18 experts was conducted, and
the features of anonymous and statistical group response
were performed to attain consensus of the core
components of the HLCHS.

The inclusion criteria to select well-known
experts included 1) at least three years’ experience in
the fields of hospital accreditation and/or health literacy
and/or health education, 2) willingness to participate
in the three-round Delphi technique using time controlled
within one month of each round and 3) permission to
interview. In this study, 18 experts met the criteria.
The three rounds comprised initiation, insight and
confirmation. The procedure and data analysis of
each round are elucidated below:

Round 1: Initiation

Six experts working or researching at least
two-field experiences were asked to join a face-to-face
or telephone interview, 45 to 60 minutes. The main
question for the interview was, “What are the core
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attributes of a cancer hospital to enhance patients’ health
literacy ?” Thematic content analysis was performed
yielding 77 items, categorized in 4 attributes, leadership
(32 items), competency of healthcare provider (29
items), health education materials (10 items), and
hospital environment (6 items).

Round 2: Insights

A total of 77 items from the previous round
were transformed to a structured questionnaire with 3 rating
scales: 3 = agree, 2 = somewhat agree, and 1 = disagree.
Space was also provided for experts’ comments and
suggestions. All 18 experts were asked to rate the
components and give comments and suggestions.

Measure of central tendency and dispersion using

Table 1 Consensus from the Delphi technique

mode and IQR comprised the statistics used during
this round. The items with mode >2 and IQR<1 were
kept for the next round. Also, the comments and
suggestions were considered to refine the components.
From this round, 42 among 77 items were kept.

Round 3: Confirmation

In this final round, all 18 experts were asked
to confirm their opinions. Forty-two items were confirmed
and remained as consensus. Therefore, 42 items were
incorporated in the first draft of the HLCHS, including
attributes of leader’s vision (14 items), healthcare
provider’s competency (17 items), health education
materials (7 items), and patient—friendly environment
(4 items) (Table 1).

Attributes Items and statements
1. Leader’s LV1. Identify the enhancing of patients’ health literacy as a hospital policy
vision

LV2. Allocation resources to support health literacy programs appropriately

LV3. Set goals for training of all-level worker members who provide direct care services

towards health literacy concepts

LV4. Involve all professions in designing of care process and environment with necessary
and comprehensive cancer information as needed

LV5. Be a role model to enhance patients’ health literacy

LV6. Assign responsible teams to enhance patients’ health literacy

LV7. Assign responsible units to enhance patients’ health literacy

LV8. Use evidence-based development of health literacy programs

LV9. Set guidelines to evaluate the effectiveness of health literacy programs

LV10. Identify health literacy programs to cover cancer prevention, health promotion,

health care, and health maintenance

LV11. Include patients in the evaluation of health education materials as a policy

LV12. Listen to the clients’ needs, concerns, comments, and suggestions

LV13. Support the social setting and community to promote patient’s health literacy

LV14. Support the social setting and community to promote health literacy in high-risk groups

2. Healthcare
provider’s
competency

HPC1. Assess the needs of health information appropriate for each patient

HPC2. Support patients’ emotions to have good attitudes in living with cancer, receiving
treatment and self-management

HPC3. Build networks to promote patients’ health literacy especially for specific cancer problems

HPC4. Produce health education materials for patients’ self-management

HPC5. Create appropriate social media as channels for patients’ self-management

HPC6. Use appropriate health social media as education materials and channels to enhance

patients’ self-management

HPC7. Provide factual health information for patients regarding products and services
related to cancer prevention and treatment

Vol. 24 No. 4
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Table 1  Consensus from the Delphi technique (cont.)

Attributes

Items and statements

3. Health
education
materials

4. Patient-
friendly
environment

HPCS8. Provide factual health information resources for high-risk groups in terms of products
and services related to cancer prevention and treatment

HPC9. Use 2-way communication any time when interacting with patients and their families
HPC10. Confirm patients’ understanding of health information at any time when interacting
with patients

HPC11. Provide necessary information, but not more than three topics each time when
interacting with patients

HPC12. Add more information for patients during the following interaction

HPC13. Use plain language in general without jargon or technical terms

HPC14. Choose health education materials as appropriate to provide each patient more
understanding

HPC1 5. Provide health information in which patients can monitor and evaluate their health outcomes
HPC16. Provide health information within professional boundaries and transfer information
to other related professionals

HPC1 7. Communicate factual information without causing patients’ panic to standard treatment
HEML1. Provide a variety of health education materials appropriate to patients’ health
literacy levels and needs

HEM2. Include patients in designing and assessing health education materials before
implementation

HEMS3. Test patients’ understanding of health education materials before implementation
HEMA4. Design a website to help patients’ preparation prior to their getting services
PFEL1. Provide a map showing every point of contact at hospital hall

PFE2. Provide directions with Thai which are clear and sufficiently visible for normal level of eyesight
PFE3. Provide a comfortable zone for clients’ relaxation

PFEA4. Provide an information center for clients to communicate on types of investigation,
treatment options, and expenses

PFES5. Use visible text size for normal people to see and understand about their self-service materials
PFE6. Design the environment for learning in harmony with the hospital areas to avoid patients’
overwhelming

PFE7. Provide volunteers who understand the feelings of patients to help and support them

Abbreviations: LV=leader’s vision, HPC=healthcare provider’s competency, HEM=health education materials,

PFE=patient-friendly environment

Phase II: Validating the HLCH scale

A multicenter cross-sectional survey was
conducted to validate the scale. Sample sizes were
determined from recommendations for factor analysis
based on Comrey and Lee, 100 = poor, 200 = fair, 300 =
good, 500 = very good, and 1000 or more = excellent.”
As a general rule of thumb, at least 300 cases were

investigated using factor analysis.’® Considering
the appropriateness for the existing number of healthcare
providers in cancer hospitals providing direct care,
300 participants were determined, and 20% for missing
data were added as the rule of thumb.*® Therefore, a total
of 360 healthcare providers of six cancer hospitals
under the Thai Ministry of Public Health were enrolled
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by purposive sampling with criteria, including 1) were
doctors, nurses, pharmacists and medical technicians
who directly interact with patients, 2) have worked
in their hospitals for at least one year, and 3) had
available time to complete the questionnaires.

This phase comprised three steps: pilot testing,
construct validity testing and reliability testing.

Step 1: Pilot testing

The measurement of this step used the 42-
item HLCHS, transformed to a structured questionnaire
with 5-scales for healthcare providers to rate their
perspectives, including 5 = well done, 4 = on process,
3 = plan to do, 2 = not done, and 1 = inappropriate.
The rating scales were adapted from the health literacy
environment of hospital and health centers assessment.'®
The questionnaire was pilot tested among 50 healthcare
providers in cancer hospitals to determine internal
consistency reliability of the scale. The results showed
a Cronbach’s alpha coefficient at .92.

Step 2: Construct validity testing

This step, exploratory factor analysis (EFA)
by principal component analysis (PCA) and varimax

rotation was performed to extract the relevant factors.

A number of factors were determined by considering
the scree-plot with the eigenvalues of factors >1 and
factor loading >.63 (40% overlapping variance) as a
cutoff score to identify the very good components of
the Scale.”

Step 3: Reliability testing

Reliability refers to stability, internal consistency
and equivalence of a scale which highlight the function
of the measurement concerning the circumstances under
the same condition.”""* In this study, internal consistency
reliability was evaluated by testing the average
correlation between construct items of the entire scale

and subscales.

Results

Three hundred and six (85%) of all 360
healthcare providers completed the questionnaires.
The questionnaires with missing data were discarded
from the analysis. The majority of healthcare providers
from the six cancer hospitals were female (86.3%),
nurses (77.5%), with an average working time of
10.5 years (Table 2).

Table 2 Number and percentage of participants of EFA by characteristic (n= 306)

Characteristics n(%)
Sex
Male 42(13.7)
Female 264(86.3)
Profession
Doctor 30(9.8)
Nurse 237(77.5)
Pharmacist 21(6.9)
Medical technician 18(5.9)
Working level
Executive 52(17.0)
Practitioner 254(83.0)
Working years
Min-Max 1-40
Mean +SD 10.53 +7.86

Vol. 24 No. 4
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For factor analysis, the dataset was evaluated
for factorability; the Kaiser-Meyer-Olkin (KMO)
showed adequate samples (0.94) and Bartlett’s test
of sphericity was significant (p<.001). At factor loading
inexcess of .6 3, EFA extracted 22 items in 4 attributes,
including attribute 1 leaders’ vision (8 items), attribute
2 healthcare provider’s competency (8 items ), attribute
3 health education materials (3 items) and attribute 4
patient-friendly environment (3 items). Factor loading

scores of components of the HLCHS ranged from .64
to .78 (Table 3)

The estimation of the internal consistency
reliability of the 22 -item HLCHS yielded a Cronbach’s
alpha coefficient of the entire scale at .94 and subscale
at.93, .92, .88, and .73, respectively. Moreover, the
scale demonstrated acceptable discrimination (corrected
item-total correlation ranged from 0.44 to 0.74) to
support internal reliability (Table 3).

Table 3  Attributes, items, factor loading, discriminant and internal consistency reliability (n=306)

Factor

Corrected Cronbach’s

Attribute Item loading Item-Total Alpha if item Cronbach’s
score Correlation Deleted Alpha

Leader’s vision LV1 .67 0.57 0.92 .93
LV2 .71 0.64 0.92
LV3 .68 0.64 0.92
LV5 .66 0.71 0.92
LVeé6 .76 0.65 0.92
LV7 .78 0.67 0.91
LV8 .71 0.73 0.91
LV9 .73 0.74 0.91

Healthcare provider’s HPC9 .69 0.73 0.91 .92
competency HPC10 12 0.69 0.91
HPC11 .67 0.57 0.91
HPC12 .72 0.63 0.91
HPC13 17 0.63 0.91
HPC14 .69 0.72 0.91
HPC15 .69 0.70 0.91
HPC17 .70 0.65 0.91

Health education HEM1 .67 0.67 0.89 .88
materials HEM2 .78 0.57 0.80
HEM3 .72 0.63 0.80

Patient-friendly PFE1 .64 0.44 0.67 .73
environment PFE2 .67 0.50 0.60
PFE5 .67 0.57 0.68

Cronbach’s Alpha entire scale .94

Discussion

The HLCHS is intended to help cancer hospitals
self-assess and improve their context for enhancing
people’s health literacy. It consists of 4 attributes with

466

22 items. Initiation of the scale, cutoff point of factor
loading and components of each attribute are discussed
below.

To initiate construction of the HLCHS, we obtained

the consensus of 18 experts using a three-round Delphi
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2627 and the

Technique commonly used in research
number of experts was sufficient to reduce data deviation.”®

The HLCHS determined high factor loading in
excess of .63 as a cutoff point. Because of the interpretation
of factors, variables with loadings of .32 and above were
interpreted. Loading inexcess of .71 (50% overlapping
variance) was considered excellent, .63 (40% overlapping
variance) very good, .55 (30% overlapping variance)
good, .45 (20% overlapping variance ) fair and .32 (10%
overlapping variance) poor.*® The lowest factor loading
score among the components of the HLCHS was .64,
while HL-COM tool was .50 *', and 10-HLHO tool
was .41.

In addition, internal consistency reliability of
the HLCHS was tested to measure the correlations
between items. To interpret internal consistency reliability,
Cronbach’s alpha coefficient followed rule of thumb, that
is, >.9 — excellent, >.8 — good, >.7 — acceptable, >.6 —
questionable, >.5 — poor, and <.5 — unacceptable.’"** The
HLCHS yielded excellent internal consistency reliability
with a Cronbach’s alpha coefficient value close to 1.
However, Cronbach’s alpha coefficient value of attributes
3 and 4 were .88 and .73, respectively. When determining
loading scores higher than .63 and based on Thai context,
the components of the comprised four attributes with
22 items. The components of each attribute are relevant
to related studies as discussed below.

Attribute 1 represents the vision and action of
leadership to support and facilitate an organization
promoting a high-performance standard for patient
safety and organization quality. Leadership behaviors
embodied the core values and concepts of an organization
and guided healthcare workers within the care process
to meet the needs of patients.’> ** This attribute showed
the leaders’ vision to set policy, allocate resources, serve
as a role model, as well as assign responsible units
and teams to enhance patients’ health literacy and to
improve the health literacy environment were crucial
for being an HLCH. Moreover, the leaders’ action to
use evidence-based development of health literacy
programs and set guidelines to evaluate the effectiveness

Vol. 24 No. 4

of health literacy programs should be established for
sustainable improvement.

Attribute 2 constitutes the healthcare providers’
competency in providing effective communication to
enhance patients” health literacy. Effective communication
included two-way communication, confirming patients’
understanding and providing necessary information on
not more than three-topics each time using plain language.
In addition, choosing appropriate health education materials
to provide patients with greater understanding and
providing health information, wherein patients could
monitor and evaluate their health outcomes, constituted
crucial competencies. The results of this study were
%% %% that found

competency of the healthcare workforce enhanced the

concordant with previous studies

quality of communication, and improved patients’ health,
and clear communication facilitated the healthcare
workforce to provide information content for patients’
comprehension and needs. Clear communication included
using plain language, the ask me-3 strategy, open-ended
approach, the teach-back technique, writing down
important instructions, and educational materials.*
Therefore, to constitute an HLCH, competency of the
healthcare provider in providing effective communication
is needed.

Attribute 3 considers the health educational
materials to facilitate patients’ understanding of health
information. The HCLHS results showed that a variety
of health education materials, including patients in
designing and assessing health education materials
and testing patient’s understanding in health education
materials before implementing are significant. Designing
and distributing health educational materials and social
media for patients easy to understand and act on are
important, and improving the variety of health education
materials appropriate to the variety of patients is also
akey improvement to promote patients’ health literacy.”’
Furthermore, using written materials at the grade 5
reading level with illustrations help patients better
comprehend.®® In addition, using picture-based health
education increases the learning abilities of people

with low health literacy.*’
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Attribute 4 comprises the patient-friendly
environment to facilitate patients’ health literacy. This
study demonstrated that showing every point of contact
and providing directions in Thai which are clear and
visible for a normal level of eyesight are necessary.
Moreover, an easily visible text size for normal people
to see and understand their self-service materials is
needed to enhance patients’ health literacy. Previous
studies have been concerned with environmental
improvement regarding navigation to facilitate patients
to find their way by improving the directions and signs

throughout the entire healthcare organization.'"'® >

Strength and limitation of the study

The strength of this study was using a high factor
loading in excess of .63 as the cutoff score to ensure
very good components of scale. However, the lack of
construct validity by confirmation among different

groups was a limitation.

Implications for Nursing Practice and
Recommendations

Our HLCHS could be useful for nurses and
hospital managers to reflect the opportunities to improve
in four attributes, i.e., leaders’ vision and action, competency
of healthcare providers, a variety of health education
materials, and a patient-friendly environment. The Scale
can be integrated into a hospital’s quality assurance
system for continuous quality improvement or accreditation
standards towards the hospital’s self-assessment and
improvement with contexts for patient safety and quality.
For more generalization this Scale should be adapted
and tested in other hospitals which provide cancer care.

In future studies, construct validity by confirmatory
factor analysis of the HLCHS should be duplicated
among healthcare providers of other types of hospital.
The correlation between attributes of an HLCH and
patients’ health literacy levels needs to be measured,
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and patients’ health outcomes should be considered
as a gold standard to confirm the effectiveness of an
HLCH.

Conclusions

This study produced areliable 22 -item instrument
for appraising the health literacy environment of cancer
hospitals. In the growing recognition of the need for
health literacy in various health organizations, other
types of hospitals could adapt this scale in their policies
and practices to enhance patients’ health literacy
programs regarding health care.
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