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Abstract

Background Healthcare organizations strive to provide high-quality healthcare that is people-centred. ISO
7101, an international standard for healthcare quality, outlines requirements for people-centred care. One
theme discussed in subclause 8.10.5 of the standard is health literacy (HL). HL affects both individual and
population health, with low general HL leading to increased morbidity, poor health service utilization, and
increased healthcare spending. This study described the process of implementing subclause 8.10.5 Health
literacy in specialty consultations in Aragon, Spain, and determined the effects of implementation on
patient general HL scores and perceptions of quality of care. The study also established the psychometric
properties of the HLS1s-Q12 survey used in this investigation.

Methods A sample of 150 patients from specialty consultations completed the internationally- validated
HLS:s-Q12. Factor analysis and Cronbach’s alpha were used to validate the Spanish version of the HLSs-
Q12. HL scores were calculated using the scale factsheet, and the patient population sociodemographic
profile was determined using frequency analysis. Independent sample t-test, one-way ANOVA, and a
generalized linear model (GLM) analysis were performed to examine key relationships with respect to
sociodemographic variables and HL scores. Paired samples t-test assessed the difference between
patient HL scores pre- and post-nursing interventions. Frequency analysis and Pearson correlation where
used to examine frequencies of nursing HL strategies used and associations with HL scores. Paired
samples t-test and Wilcoxon signed-rank test determined relationships between implementation of ISO
7101 subclause 8.10.5, HL scores, and quality of care perceived.

Results The HLS:s-Q12 used in Spain in the Spanish language was found to be valid and reliable (a =0.87).
General patient HL was limited, with 60% of participants having general HL categorized as inadequate or
problematic, and 40% sufficient or excellent. Income level had a significant effect on HL scores, F=2.129,
(p < 0.05), as did different work situations, F = 3.762, (p < 0.001). According to GLM analysis, education,
health status, income, and the number of appointments were the strongest predictors of the HL score.
There was a statistically significant effect of nursing interventions on HL score (t =-10.00, p <0.001). Mean
general HL scores increased post-implementation of ISO 7101 subclause 8.10.5 as did the mean score of
perception of quality of care received. Wilcoxon test for both variables was significant (P<.001), and effect
size was large (d = 0.8).

Conclusions The results of the HLS15-Q12 in this specific population provide a unique view into the HL
scores of patients in specialty consultations, providing actionable HL data for decision makers in this
health sector of Aragon, Spain. The study further reveals that implementation of ISO 7101, subclause
8.10.5 Health literacy had a significant, positive effect on general HL scores, and patients’ perceptions of
quality of care received. This is believed to be the first academic research published regarding the
implementation of the ISO 7101 standard, and these findings can be used to inform decision making by
healthcare policy makers and management as they seek to increase HL and patient perceptions of quality
of care.
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Resumen

Antecedentes Las organizaciones sanitarias se esfuerzan por proporcionar una atencioén sanitaria de alta
calidad centrada en las personas. La ISO 7101 es una norma internacional para la calidad de la asistencia
sanitaria que describe los requisitos para la atencién centrada en las personas. Un tema discutido en la
subcldausula 8.10.5 de la norma es la alfabetizacion en salud (AS). La AS afecta tanto a la salud individual
como a la de la poblacion en numerosos niveles y se ha demostrado que una AS general baja conduce a
un aumento de la morbilidad, una mala utilizacién de los servicios de salud y un mayor gasto sanitario.
Este estudio describio el proceso de implementacion de la norma subclausula 8.10.5 Alfabetizacién en
salud en consultas especializadas en un hospital de tercer nivel en Aragén, Espafia. Ademas, determind
los efectos de laimplementacidén en las puntuaciones generales de AS de los y las pacientes, asi como las
percepciones de la calidad de la atencion. El estudio también establecié las propiedades psicométricas
de la encuesta HLS19-Q12 utilizada en esta investigacion.

Métodos Una muestra de 150 pacientes de consulta especializada completaron el HLS19-Q12 validado
internacionalmente. Se utilizé el analisis factorialy el alfa de Cronbach para validar la versiéon espafola del
HLS19-Q12. Las puntuaciones de EA se calcularon mediante la ficha de la escala y el perfil
sociodemografico de la poblacion de pacientes se determind mediante analisis de frecuencias. Se realizé
una pruebatde muestraindependiente, un ANOVA de un factory un analisis de modelo lineal generalizado
(MLG) para examinar las relaciones clave con respecto a las variables sociodemograficas y las
puntuaciones de AS. La prueba t de muestras pareadas evalud la diferencia entre las puntuaciones de AS
del paciente antes y después de las intervenciones de enfermeria. El analisis de frecuencias y la
correlaciéon de Pearson se utilizaron para examinar las frecuencias de las estrategias de EA de enfermeria
utilizadas y las asociaciones con las puntuaciones de AS. Las muestras pareadas, la pruebaty la prueba
de rangos con signo de Wilcoxon determinaron las relaciones entre la implementacién de la subclausula
8.10.5 de lanorma ISO 7101, las puntuaciones de ASy la calidad de la atencién percibida.

Resultados Se encontré que el HLS19-Q12 utilizado en Espafia en lengua espafiola es valido y fiable (a =
0,87). La EA general de los y las pacientes fue limitada, con un 60% de los participantes con EA general
categorizada como inadecuada o problematica, y un 40% suficiente o excelente. El nivel de ingresos tuvo
un efecto significativo en los puntajes de AS, F= 2,129, (p < 0,05), aligual que las diferentes situaciones de
trabajo, F= 3,762, (p <0,001). Segun el analisis de MLG, la educacion, el estado de salud, los ingresos y el
numero de citas fueron los predictores mas fuertes de la puntuacién de AS. Hubo un efecto
estadisticamente significativo de las intervenciones de enfermeria sobre la puntuacién de AS (t=-10,00, p
< 0,001). Las puntuaciones medias generales de AS aumentaron después de la implementacién de la
subcldusula 8.10.5 de la norma ISO 7101, al igual que la puntuacion media de la percepcion de la calidad
de la atencidn recibida. La prueba de Wilcoxon para ambas variables fue significativa (p<.001) y el tamafio
del efecto fue grande (d = 0.8).

Conclusiones Losresultados del HLS19-Q12 en esta poblacion especifica proporcionan una visiéon Unica
de las puntuaciones de EA de los y las pacientes en consultas especializadas, proporcionando datos de
EA para los responsables de la toma de decisiones en este sector sanitario de Aragén, Espafa. El estudio
revela ademas que la implementacion de la norma ISO 7101, subcldausula 8.10.5 Alfabetizacién en salud
tuvo un efecto significativo y positivo en las puntuaciones generales de ASy en las percepciones de los 'y
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las pacientes sobre la calidad de la atencién recibida. Al considerarse esta la primera investigacion
académica publicada sobre la implementacién de la norma ISO 7101, sus hallazgos se pueden utilizar
para informar la toma de decisiones por parte de los responsables de las politicas y la gestion de la
atencion sanitaria, al ofrecer una base de evidencia cientifica que proporciona estrategias efectivas para
aumentar la ASy mejorar las percepciones de los y las pacientes sobre la calidad de la atencion.
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Chapter 1: Description of the problem

Problem 1: The need for healthcare quality management systems

The Lancet Global Health Commission on High Quality Health Systems reported that “high-quality
health systems could save over 8 million lives each year in low-middle income countries.” ' Across
higher income OECD countries the situation is also concerning, where there are millions of
preventable premature deaths of people under the age of 75 that could have been avoided had
healthcare provision been better.? The quality of healthcare services and care provision in
countries from all World Bank economic categories is highly varied, facing economic challenges,
and inconsistent adherence to science-based best practices.® While healthcare systems were
already stressed pre COVID-19, the global pandemic exposed additional weaknesses in health
systems, and further left some countries with significant healthcare debt. The need to deliver high-
quality healthcare is multidimensional, driven by factors such as population growth and ageing,

climate change, workforce shortages, economics, and the latest technologies.

Population growth and ageing

Populations are ageing, with almost every country in the world seeing a population shift to more
older people as a proportion of the total population. In June 2019, the United Nations predicted
that the world’s population is expected to grow by 2 billion people in the following 30 years. Along
with this increase, the world’s population is living longer, with people aged 65 and older being the
fastest growing category.* An increased aged population requires governmental planning on a
systemic scale. More individuals will require access to social protections, which

includes healthcare systems capable of providing safe, quality healthcare in a timely manner.

Climate change

Evidence shows the effects of climate on population health.® As the world continues to face
increasing floods, drought, pollution, and rising temperatures, the impacts on both physical and
mental health are notable. Climate change affects the most fundamental sources of health -
clean air, safe drinking water, sufficient food, and secure shelter. As of October 2021, the WHO

predicts, “The direct damage costs to health (i.e., excluding costs in health-determining sectors
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such as agriculture and water and sanitation), is estimated to be between USD 2-4 billion/year by

2030.750poge)

Climate change effects human health and wellbeing on multiple levels. Increasing food shortages,
low birth weights, lengthened transmission seasons of mosquito borne pathogens, heat stroke,
hypothermia, and lack of potable water are all associated with climate events.’” Climate change
also has negative impacts on mental health such as leading to depression, anxiety, stress, anger
and uncertainty. Furthermore, individuals with existing psychological illness may not be able to

access care when infrastructure is down or destroyed, so the impact is multiplied.®

Another worrisome result of climate change is an increase in displaced populations. Weather
extremes cause harm to infrastructure and related economic productivity. Crops, agriculture and
fishing are harmed, forcing people to leave their homes to seek food, shelter, and sources of
income. Displaced populations often face food shortages, lack of sanitary living conditions, and
threats of violence. They may not have access to healthcare or have a minimal understanding of
how to use the existing health resources. Already stressed health systems may not have the
capacity to serve these additional displaced populations. Given these critical impacts of climate
and population displacement, it is important quality of care be at the forefront of service planning

and delivery.®

Workforce shortages

The World Health Organization predicted a shortage of approximately 18 million health workers by
2030, with the largestimpact in low- and lower-middle income countries. They further warned that
“countries at all levels of socioeconomic development face, to varying degrees, difficulties in the
education, employment, deployment, retention, and performance of their workforce.”'0° page) |n
the USA, the American Hospital Association reported that America will face a shortage of up to
124,000 physicians by 2033, with an additional need to hire at least 200,000 nurses annually to
meet the demand and replace retiring nurses.”” The Organization for Economic Cooperation and
Development expressed a similar concern in 2021. They offer Italy as an example of a country
where 56% of the doctors are over the age of 55. They warn that healthcare workers will naturally

retire, which will lead to even more staffing shortages.'” These global shortages reinforce the need
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for healthcare organizations to plan for the future, while protecting and effectively managing its
current human resources. High-quality healthcare management is one such tool to address

workforce challenges.

Healthcare spending

While in some countries patients can barely afford to pay for basic healthcare, in other countries
government funded healthcare costs are increasing and unsustainable. In 2021 the WHO reported
that global spending on health had “doubled in real terms over the past two decades, reaching
$8.5 trillion in 2019 and 9.8% of global GDP (up from 8.5% in 2000).”"® An additional stressor to
healthcare spending will be the predicated amount of aged populations in most countries by 2050.
Not only will there be more patients to serve, but also older patients tend to have comorbidities,

requiring more medical services and funding for other social protections.™

Direct care of patients can be costly, yet the administrative costs of providing services is also a
critical component of spending. In the USA, office costs amount to 34% of total health care
expenditures. This compares to the UK (16%) and the Netherlands (20%).' Data from 50 countries
(low-, middle- and high-income categories) showed that spending on health system governance

and administrative functions rose in 2020 by an average of 7% in 2/3 of the countries.™

Innovative technologies

Digital healthcare and Al are promising and continue to lead to advances in healthcare provision.
The potential of Al and its applications are limitless, currently including genomics,
pharmaceutical discoveries and prescribing, operations, supply chains, research of complex
disease, disease prediction, surgical robots, robots that perform patient care duties both in home

and at the hospital, and social Al such as contact tracing.'®"”

While innovative technologies are necessary for the advancement of health systems and care
delivery, they are subject to the ‘pacing problem.” This dilemma was described by Downes (2009)
in his popular book The Laws of Disruption: Social, political, and economic systems change
incrementally, but technology changes exponentially.'®?" 23 The pace of regulation and law to

control related risks to health, safety, and privacy lag behind the introduction of these
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technologies into the market. The introduction of such technologies must be created and
governed by the need to also provide high-quality care that is foremost safe, effective and user-

centric.

Problem 2: Low health literacy

Health literacy (HL) is a multidimensional concept that affects how individuals access, process,
judge, manage, and act upon health information.’ The information may come from traditional
sources such as doctors and nurses, but can also come from one’s environment such as the
media, television shows or commercials, school, work, or friends and family. HL affects the

health, wellbeing, and quality of life of individuals and communities.?°-23

Individuals with sufficient to high HL are more apt to take advantage of preventive care, follow
doctor and nurse instructions, take medication as prescribed, and use health information to
navigate often complex health systems. Populations with higher HL have less disparity in health

outcomes, are more equitable, and more prosperous.?

In contrast, individuals with low or inadequate HL may not use preventive services, adequately
follow doctors’ orders, correctly take medication, do not manage chronic conditions as well, and
may fail to seek out and use medicalinformation. This can lead to an increased used of emergency
services, hospital readmissions, and an overall increase in morbidity and mortality. As a result,

people with low HL may experience a decrease in quality of life and overall feelings of wellbeing.?*

26

Health literacy has been shown to have a relationship to sociodemographic factors, with
vulnerable populations being at greater risk.?”?® The elderly, poor, less educated, and refugee or
immigrant populations are most at risk. Low HL may continue the cycle of vulnerability because
chronically ill people can experience increases in work or school absences, causing a decrease in
learning and loss of income. Also, caregivers may leave the workforce to care for their ill loved
ones, further threatening household earning potential. Finally, medical costs can be expensive,
which compounds the effects of illness on already financially challenged patients and

families.?22%-32

Page 10 of 118



Low HL leads to increased healthcare spending. Both private and public payors pay for
preventable use of high cost services such as the emergency room and inpatient care.?**"33 |n
addition, governments social payouts may increase in order to support those who are on disability

due to prolonged illness.?"%

The increasing use of digital health poses additional challenges to HL. Digital health skills include
the ability to use digital tools for accessing information, problem solving, making appointments,
safety, and communications. While some individuals navigate printed information with ease, they
may find it more difficult to access, use, and judge digital data. An OECD 2023 publication found
that people in numerous countries such as Germany, Hungary, Poland, Lithuania, and Italy are
lacking basic digital skills.” These findings signal potential problems for patients and caregivers
who are expected to use digital platforms to make appointments, access prescriptions, interpret

diagnostic results, or manage their conditions.

Health literacy in Europe

Prior studies suggest that HL is generally low across Europe. The first comparative European
health survey in 2015 reported that in eight surveyed countries, 47% of the sample had HL
considered insufficient or problematic. In Spain in particular, 58.3% had HL that was insufficient
or problematic.®* A 2021 study systematically reviewed the prevalence of low HL in Europe and
found that a third to nearly half of individuals had low HL. The data also showed that countries in
northern Europe had higher levels than other EU nations.*® In one of the largest HL surveys across
17 countries (2022), it was reported that all countries except for two (Austria and Ireland) had a

dominance of HL that was limited (inadequate and problematic combined).?
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Chapter 2: History of standardized solutions for healthcare quality

The primary study of quality began in the early 20*" century, focusing on statistical process control.
The practice of statistical process control became more popular in the 1950s with the works of W.
Edwards Deming who popularized the famous plan, do, check, act cycle.® Initially, the idea of
quality was associated with design, manufacturing and a physical product; however, over time the

concept has expanded to include services, including healthcare delivery.

In 1966, Avedis Donabedian, often considered to be the father of quality in healthcare, defined the
Donabedian model. He based his model on structures, processes and outcomes of healthcare
delivery.® Since that time, additional models and frameworks were created such as the standards
from the Joint Commission, the WHO External Quality Assessment scheme (EQA), the European
Foundation for Quality Management (EFQM) model, and the WHO 2006 guideline document,
Quality of care. A process for making strategic choice in health systems.*>*' In 2018 the WHO
published a comprehensive guidance document called The Handbook for national quality policy
and strategy.*> It incorporates ideas that have existed since the beginning of the quality
movement, such as those of the Juran quality trilogy: quality planning, quality control, and quality
improvement.*®* Many of the existing guidelines and models build upon quality learning over the
decades, incorporating some of the traditional elements, while adding new or additional ones.
These tools are useful for establishing, implementing, managing and evaluating the effectiveness

of a quality management system.

A systematic review of literature in 2015 studied the effect of quality improvement strategies in
healthcare. In particular, the research focused on the effects of ISO 9001 and the European
Foundation for Quality Management (EFQM) model on hospital performance.* The findings
indicate that implementing an ISO 9001 quality management system can increase patient
satisfaction, control costs, and improve patient safety. Another study examined ISO 9001
certification in 45 Bulgarian hospitals. Hospital managers interviewed about the certification
process highlighted several advantages, including a greater focus on patients, fewer errors, and
enhanced patient safety. They also emphasized that the standard's emphasis on process
identification and the use of performance indicators fostered continuous improvement.*
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A larger study explored the relationships between ISO 9001 certification, hospital accreditation
and quality managementin 73 European hospitals. It analyzed four measures of quality and safety
related to the organization’s accreditation and certification status. Findings indicate that both are
positively related to clinical leadership, systems for patient safety and clinical review, however,
they did not find a positive association with clinical practice.*® Research has also explored the
differences among hospitals that were ISO certified, accredited by an external agency, or had
neither designation. In the selected sample it was found that hospitals that were either certified
or accredited were better and safer than those who were neither. In particular, ISO certified

hospitals excelled in the dimension of patients’ rights.*’

Many healthcare quality standards or schemes highlight the importance of improvement. A 2018
joint document from the WHO, OECD, and World Bank highlights the need to establish and
enforce minimum standards, while also promoting ongoing improvement.*® Leatherman, et al.
analyzed the role of quality improvement in health systems strengtheningin developing countries.
Their research found that establishing standards, along with continuous feedback mechanisms,
were key components of successful quality improvement interventions.*® The Bellagio Forum for
High-Quality Health Systems declared that stronger measurement promotes accountability and
helps countries to “learn, adapt, and improve.”®%?¢114% The WHQO’s Handbook for National Quality
Policy and Strategy (2018) reinforces this idea with references to improvement methods,
interventions, mechanisms and programs. It also states that as countries build their quality

strategies, planning, control and improvement are necessary.*?
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Chapter 3: 1ISO 7101: 2023 Management systems for quality in healthcare organizations

History of the ISO 7101 standard

The ISO 7101 healthcare quality management systems standard is the first international
consensus standard for healthcare quality and was published in October of 2023. The standard
was born out of my final project while pursing my master’s degree in global health. Based on the
numerous healthcare sector challenges outlined in Chapter 1 of this document, | endeavored to
create a framework that combined both the current knowledge of quality experts in global health
with the tried-and-true structure of an ISO quality management systems standard. To achieve this
end, | cross-mapped the requirements of ISO 9001:2015 and the elements of the framework set
forth by the Lancet’s Global Health Commission on High Quality Health Systems in their 2018
publication, “High-quality health systems in the Sustainable Development Goals era: time for a

revolution.”’®

Based on the comparison, | concluded that there were many overlapping and complementary
areas in both documents; however, gaps existed as well. ISO 9001 lacked some essential
healthcare specific elements included in the Lancet’s framework for high-quality healthcare,
while the Lancet’s framework lacked the management systems approach and continual
improvement structure defined in ISO 9001. From these observations my conviction grew that an
internationally recognized healthcare quality standard could be a viable solution for improving
healthcare quality on aninternational scale. In January of 2020, the three year journey to write ISO
7101 began in collaboration with the International Organization for Standardization (ISO) in

Geneva, Switzerland.

ISO standards are created through country technical committees. The United States American
National Standards Institute (ANSI) technical committee 304 nominated me to lead the work
group who would write the standard through the ISO platform. The final team was comprised of
approximately 50 global health experts, representing all WHO regions and all World Bank income
categories. The ISO 7101 standard was designated as a ‘high-profile’ standard by ISO, which

meant it was viewed as a priority and of notable societal value (Figure 1).
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Fig. 1 ISO portal designation as Project Leader and classification of ISO 7101 as a High Profile
standard

Description of ISO 7101

In October 2023, ISO 7101: Management systems for quality in healthcare organizations -
Requirements was published. ISO 7101 follows what is called the “harmonized structure” (HS).
The HS is a structured template shared by all ISO management systems standards (MSS).%? The
HS makes iteasierto implementand comply with multiple ISO MSS atthe same time. Forexample,
ISO 9001 follows the HS.*2 Therefore, an organization wishing to also implement ISO 7101 will find
the process easier, as the standard format (clauses, humbering, and some content) is the same
in both standards. Healthcare specific requirements are presented throughout ISO 7101, yet the
reader will still recognize common HS elements found in other ISO MSS such as leadership,
planning, documented information, operation, performance evaluation, internal audit,

management review, and improvement.

The scope of ISO 7101 includes establishing requirements for organizations who aim to
demonstrate their ability to consistently meet service user, stakeholder, and applicable statutory
and regulatory requirements; enhance service user experience during the continuum of care,
continually improve healthcare quality; and create and maintain processes that ensure timely,
safe, effective, efficient, equitable, and people-centred care.**The graphic below shows the main
elements of healthcare quality addressed in ISO 7101 and the clause numbers of the standard

that correspond with the Plan, Do, Study and Act cycle (Figure 2).53
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ISO 7101 requirements

The ISO 7101 standard is copyrighted through ISO. The following is a paraphrased list of some of

the content themes itincludes. These topics are in addition to those already required by all MSS.

— Service user focus (patients, families, caregivers)

— Access to care (including mention of universal health coverage)
— Risk management and risk culture

— Communication (internal, external and with service users)
— Healthcare facilities management and maintenance
— Contingency planning for facilities and services

— Environmental responsibility

- Waste management

— United Nations Sustainable Development Goals

— Emerging technologies

— Service design in healthcare

— Healthcare quality indicators

— People-centred care

— Service user experience

— Compassionate care

— Inclusivity and diversity

— Health literacy

— Co-production of care

— Workforce wellbeing

— Patient safety

— Ethics
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Subclause 8.10.5 Health literacy

ISO 7101 contains 10 clauses, with major clause headings 4-10 outlining ‘shall’ requirements. A

‘shall’ requirement indicates mandatory actions that an organization must take. Within the major

clauses there are numerous subclauses. Clause 8 of the standard contains the bulk of

requirements for healthcare operations. Subclause 8.10 is dedicated to people-centred care

(Figure 2). Within this subclause there is a further subclause, 8.10.5 Health literacy. This

subclause outlines requirements for organizations who endeavor to promote and improve service

user (patients, families, and caregivers) and workforce HL. In order to promote service user and

workforce HL, the standard states that an organization must:

a)

include health literacy in planning, evaluation measures, patient safety, and quality
improvement efforts;

provide workforce training in health literacy;

integrate populations served in the design and implementation of health information and
services;

consider caregiver support systems when the patient might not be able to understand
information (e.g., pediatric, dementia, and special needs populations);

use HL techniques in communications and ensure listener understanding at all points of
contact;

address HL in situations that are deemed high-risk, including detailed information before
performing procedures that require informed consents, care transitions and communications
about medication;

encourage and empower people to use health information and promote their ability to make
informed decisions;

utilize a range of health literacy skills while avoiding stigmatization of patients and caregivers,
and

educate service users regarding prevention and management of their current or potential

conditions.
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This subclause also includes a note indicating that patient education can be achieved using a

variety of tools such as handouts, verbal counseling, visual aids, and digital platforms.®?

A possible new standard to address problems 1 and 2

Based on the prior arguments regarding the need for high-quality healthcare and problem of low
HL (Chapter 1), the benefits of quality management standard implementation (Chapter 2), the
publication of a new quality standard focused entirely on healthcare organizations (Chapter 3), we
decided to implement ISO 7101 subclause 8.10.5 to explore the relationships between
implementation of the standard, health literacy scores and quality of care perceived. As the
standard was new and no information was available about its efficacy or impact, we aimed to

produce the first usable data for healthcare management and policy makers.

While ISO 7101 is a comprehensive MSS, the decision was made to implement only subclause
8.10.5 of the standard for multiple reasons. First, the standard is a holistic one, outlining hundreds
of requirements for a complete quality management system. Fullimplementation and analysis of
results would have lasted as much as two years. Secondly, full-scale implementation would have
required a significant commitment from the study site’s top governance to provide both human
and financial resources. This was not realistic or feasible. Further, a full scope implementation of
ISO 7101 requires participation from every service level of a healthcare organization including
laundry and nutrition services, planning and logistics, human resources, infection prevention and
control, and so forth. An undertaking of this magnitude was also not possible. Finally, a full scale
implementation would have required a larger research team, which was not an option at the time.
Therefore, given the time allotted for the project, permissions granted, size of the research team,
and financial considerations, the decision was made to implement only subclause 8.10.5 in

specialty care settings.

Chapter 4: Research objectives

This study had multiple objectives. In order to measure general HL in the sample population, we
first needed a validated tool. Therefore the following research objective was defined:
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e Objective 1. Validate the HLS:,-Q12 in Spain and in the Spanish language, as well as

describe the sociodemographic profile of the study population.

Once the HLS:s-Q12 had been validated, we needed to calculate HL scores, therefore the

following research objective was defined:

e Objective 2. Calculate general HL scores in the patient population using the newly
validated HLSs-Q12, and examine the relationship between sociodemographic variables

and those scores.

Once scores were calculated, we examined the relationship between the nursing intervention of

using an HL checklist and HL scores. For this end, the following objective was defined:

e Objective 3. Examine the relationship between nurses’ use of a health literacy checklist
(intervention) and pre- and post-patient HL scores, and the effects of frequency and types

of strategies used.

Finally, we wanted to test our hypothesis that implementation of ISO 7101 subclause 8.10.5 was
a possible solution to the problem of low HL. As ISO 7101 is a quality management system
standard, we also wanted to see if implementation had an effect on the quality of care perceived.

To accomplish this, the following objectives were defined:

e Objective 4: Describe the process of implementing ISO 7101 subclause 8.10.5 in specialty
consultations.

e Objective 5:. Determine if there is a relationship between the implementation of ISO 7101
subclause 8.10.5 Health literacy and pre- and post-implementation HL scores.

e Objective 6: Determine ifthe implementation of ISO 7101 subclause 8.10.5 Health literacy

had an effect on patients' perceptions of the quality of care received.
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Chapter 5: Methodology

Recruitment and description of participants

The study was approved on 16 March 2023 by the Government of Aragon, Department of Health,
CEICA following law 14/2007, 13 July for Biomedical Investigations and Applicable Ethics
Principals, with approval number P123/083. It was further approved on 23 February 2023 by the
Aragones health services (SALUD) to be conducted in the Hospital Clinico Universitario “Lozano

Blesa,” Zaragoza.

The patient sample consisted of patients who regularly attended specialty consultations in the
Hospital Clinico Universitario, which is located in health sector Il of the autonomous community
of Aragon. The sector is one of eight sectors in Aragon and covers a population of approximately
300,000 people. In addition to 22 health centers and 119 local clinics, specialty care is provided
in three locations.> It is from two of these specialty locations that the study population was
recruited. For this investigation, the types of specialty consultations included: Diabetes, Ostomy,
Cardiology, and Digestive. Inclusion criteria for the participants were: 1) age 18 or older, 2)
willingness to complete the HLS15-Q12 survey two times (before and after HL interventions), and
3) the patient had the necessity to make three visits to the specialty consultation within the 12-

month period of data collection.

In order to obtain the sample group, the principal researcher visited each specialty consultation
on predetermined days each week. The patients who happened to have appointments on those
days are the ones who were asked to participate in the study, given that they satisfied the inclusion
criteria. The principal researcher followed the predefined recruitment schedule during an eight

month period. 166 total participants met selection criteria and 100% agreed to participate.

Sample size was determined based on the first objective of the research project, which was to
validate the Spanish version of the HLS1s-Q12 in this study population in Spain. As we used
confirmatory factor analysis, comparative fit index, and principal component analysis to validate
a 12-item survey, we calculated that 166 patients was sufficient to secure a medium effect size

(Cohen’s d = 0.5), with a significance level of 0.05, and a power of 80%.
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Data collection

Data collection was conducted during face-to-face specialty nursing consultations with patients.
Reponses were captured on paper in one of the following ways: 1) by the patient alone, 2) face to
face interview with the principal researcher, 3) patient with the help of a family member or
caregiver, 4) patient with help of the principal researcher, or 5) by the specialty nurse. The HLSo-
Q12 had been previously validated using the paper-assisted personal interview (PAPI) mode, so

these were acceptable data collection methods.®

Completion method depended on factors such as the patients’ ability to read, vision, patients’
level of patience when it came to answering questions, and elderly patients’ tendency to defer to
family or caregivers for completion of tasks. The principal researcher was present while the
surveys were being completed in the event that the participant requested clarification. Once
completed, the researcher reviewed the survey to verify that it was completed correctly and in its

entirety. All data was anonymized.

A questionnaire with 15 sociodemographic questions was included as the first page of the HLSs-
Q12 instrument. Questions addressed age, sex, gender, marital status, education, occupation,
country of origin, living situation, work, residence (rural or urban), self-classification of health
status, net monthly income, use of aids or assistive devices, self-reported illness, and number of

appointments they previously had at the consult not including that day’s appointment.
Measurement tools

HLS:,-Q12

The HLS1s-Q12 (Appendix A) was chosen to measure HL scores because it had been successfully
validated in 17 countries to assess and benchmark general HL in adult populations.®” The HLSs-
Q12 was further an attractive measurement tool because it has only 12 questions, which
increased the likelihood that participants would finish the survey, while also recognizing the fact

that both patients and nurses may have limited time.*®

The HLS1s-Q12 is a subjective, perception based instrument, which uses a 4-point Likert scale to

record patient’s responses concerning 12 health-related tasks. Respondents are asked to rate the
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difficulty level of health related items by selecting “very difficult,” “difficult,” “easy,” “very easy,” or
“l don’t know.” In accordance with Type P calculations described by Pelikan et al. 2022, scores
were calculated as the sum of the item’s numeric values scaled to a range from 0 to 100.%” A
response was considered invalid (missing or 999) if the participant answered, “l don’t know.” If
there were more than two invalid responses in a survey, that survey was disqualified from the
study. The categories of HL were: > 83.33 = Excellent, > 66.67 and < 83.33 = Sufficient, > 50 and <

66.67 = Problematic, and < 50 = Inadequate.*’

Translation to Spanish

At the start of this study, there was no published evidence that the 12-item short form of the survey
had been used and validated in Spain, nor translated to Spanish. The principal researcher
contacted the International Coordination Centre (ICC) of M-POHL, which is responsible for
authorizing the use of the HLS instrument, to determine if a Spanish language version was
available. The Spanish language version used in this study was provided by the ICC and had been
translated by the Hamburg Center for Health Economics, University of Hamburg, for use in the
11th wave of the European Covid Survey (ECOS) Corona Research.? (Appendix B). The Spanish

survey was not adapted for use in this study with the Spanish population.

Perceptions of quality of care received

Patient perceptions of quality of care received were assessed on a 4-point Likert Scale, by
responding to the statement, “Based on your perceptions regarding quality of care, the quality of
care you receive in this outpatient clinic is”: No quality (1)Low quality (2) Medium quality (3)High

quality (4). This statement was included at the end of the HLS5-Q12.

Health literacy checklist

The intervention in this study was the use of a HL checklist. The checklist was created by the
principalresearcher based on the following: 1) selected HL items from the HLSs-Q12, 2) research
regarding the most effective patient education strategies, and 3) research showing that the use of
more than one teaching strategy is most effective.®”°’%° The checklist consisted of seven
guestions aimed at reinforcing the patients’ understanding of and access to health information.

These questions were based on the HLS5-Q12. Three were open ended and allowed for continued
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dialogue between patient and nurse if needed or desired. The checklist also required that the
nurse use the HL strategy of summarizing or reinforcing the important points of that days’
appointment. The concluding subclause of the checklist required that the nurse use a minimum
of two HL strategies listed in the checklist such as teach back or show back, along with the use of

one or more visual aids.

Statistical analysis

This study used IBM SPSS 27 to analyze the survey data. To validate the HLS15-Q12, factor analysis
was performed including Standardized Root Mean Square Residual (SRMSR), Root Mean Square
Error of Approximation (RMSEA), and Comparative Fit Index (CFl). CFl was extracted via CFA
analysis using SPSS AMOS. Principal Component Analysis (PCA) test was further conducted to

determine construct validity.

Frequency analysis was used to create the sociodemographic profile of the patient population and
analyze general HL of the sample. Independent sample t-test and one-way ANOVA were used
examine relationships between HL and sociodemographic data. We further analyzed the
combined effect of the sociodemographic characteristics on patient HL scores using a multiple
generalized linear regression, as the dependent variable was not normally distributed as per

Shapiro Wilk test.

Frequency and descriptive statistics were used to measure before and after HL scores. The
Shapiro-Wilk test was used to test for normality. To examine the difference between before and

after HL scores, paired samples t-tests and Wilcoxon tests were performed.

Frequency analysis was utilized to assess how often the nurses used each HL technique on the
checklist. Pearson correlation determined which specific strategies as well as number of

strategies had a significant association with HL scores post intervention.

Before assessing relationships between patients’ HL scores pre- and post- implementation of ISO
7101 Subclause 8.10.5 Health Literacy, the Shapiro-Wilk test was used to determine normality of
distribution. The test results were not significant (HLS:s_Q12p_score.1 p = 0.316;

HLS+s_Q12p_score_2 p = 0.082), therefore paired samples t-test was used. In the case of
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perception of quality-of-care variables (pre- and post-implementation of ISO 7101 Subclause
8.10.5 Health Literacy), the Shapiro-Wilk test results did not follow a normal distribution, hence,

Wilcoxon signed-rank test was used.
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Chapter 6: Results

Objective 1: Validation the HLS1,-Q12 in Spain and in the Spanish language

The reliability of the instrument was evaluated using Cronbach’s alpha. This test helped to

measure the internal consistency of the data. Cronbach’s alpha was 0.87, suggesting high or good

internal consistency of the survey items (Table 1).

Table 1

HLS15-Q12 Psychometric properties including results from the Spanish population

Country Cronbach’s alpha Single-Factor Confirmatory Factor Analysis
SRMSR RMSEA CFI
Austria 0.67 0.07 0.03 0.97
Belgium 0.82 0.08 0.05 0.98
Bulgaria 0.78 0.07 0.04 0.99
Czech Republic 0.78 0.05 0.03 0.99
Denmark 0.75 0.06 0.03 0.98
France 0.81 0.05 0.02 1.00
Germany 0.73 0.07 0.04 0.97
Hungary 0.76 0.07 0.03 0.98
Ireland 0.72 0.06 0.03 0.97
Israel 0.80 0.06 0.03 0.99
Italy 0.85 0.05 0.04 0.99
Norway 0.73 0.07 0.04 0.97
Portugal 0.87 0.05 0.02 1.00
Russian Federation 0.86 0.05 0.04 0.99
Slovakia 0.81 0.06 0.04 0.99
Slovenia 0.82 0.04 0.02 1.00
Spain 0.87 0.07 0.05 0.96
Switzerland 0.72 0.07 0.03 0.98

Data from Table 2: The HLSs Consortium of the WHO Action Network M-POHL (2022): The HLS1s-Q12
Instrument to measure General Health Literacy. Factsheet.®® Data for Spain is from this current study.
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The Kaiser-Meyer-Olkin (KMO) measure was used to measure sampling adequacy for each
variable. Results showed an adequate KMO value of 0.863, supporting that the data was suited for

factor analysis.

Bartlett’s Test of Sphericity Approx. (X,=341.526, df =66, p <0.001) showed statistically significant
results confirming correlations did not occur by chance and that factors analysis could be
performed. PCA was performed on all 12 items (ALF_1 - ALF_12). The threshold for factor loading
values was 0.3, which meant any factor loading below 0.3 was not associated with the extracted
component.®® Per results in Table 2, all items were accepted going forward.

Table 2

PCA for the 12 items on the HLS5-Q12

Component Matrix®

Component
1
ALF_1 0.679
ALF_2 0.690
ALF_3 0.644
ALF_4 0.744
ALF_5 0.561
ALF_6 0.722
ALF_7 0.586
ALF_8 0.534
ALF_9 0.692
ALF_10 0.566
ALF_11 0.570
ALF_12 0.783
Extraction Method: Principal Component

Analysis.
a. 1 components extracted.

Description of the sociodemographic profile of the study population

Frequency analysis was performed to create a sociodemographic profile of the 166 respondents
(Table 3). Most of the patients were 61-70 years old (28.3%), followed by those who were 51-60
years old (18.1%) and 71-80 years old (18.1%). A small proportion of the sample size were below
age 30 (10.8%). Most respondents visited the ‘Diabetes’ specialty clinic, equaling 47.6% of the

sample size, whereas 9% visited ‘Cardiology.’
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Sixty-eight percent of patients were able to complete the survey on their own. The remainders

required the assistance of the researcher, family member, caregiver, or specialty nurse. More than

half of respondents were male (62.7%) and 37.3% female. These numbers were the same for

gender responses. As shown in Table 3, the majority of patients were married or living with a

domestic partner (60.8%), and the majority (38.0%) had achieved a primary education level.

Ninety-five percent of participants were of Spanish origin.

Table 3

Sample population socio-demographics by sex (cisgender)

Woman Man
Count ColumnN Count Column N
% %
Age <=30 10 16.1% 8 7.7%
31-40 4 6.5% 6 5.8%
41 -50 6 9.7% 10 9.6%
51-60 12 19.4% 18 17.3%
61-70 13 21.0% 34 32.7%
71-80 9 14.5% 21 20.2%
81+ 8 12.9% 7 6.7%
Specialty Cardiology 5 8.1% 10 9.6%
Clinic Digestive 6 9.7% 15 14.4%
Diabetes 34 54.8% 45 43.3%
Ostomy 17 27.4% 34 32.7%
Completed by Patientalone 41 66.1% 72 69.2%
Face to face interview 6 9.7% 12 11.5%
Patient with the help of a 14 22.6% 16 15.4%
familiar member or caregiver
Patient with help of the 1 1.6% 1 1.0%
principal researcher
By the advanced practice 0 0.0% 3 2.9%
nurse
Marital Status  Married or domestic partner 34 54.8% 67 64.4%
Widowed 14 22.6% 8 7.7%
Divorced 4 6.5% 9 8.7%
Separated 1 1.6% 1 1.0%
Never married 9 14.5% 19 18.3%
Education Primary education 25 40.3% 38 36.5%
level ESO (Secondary) 8 12.9% 9 8.7%
High school 3 4.8% 9 8.7%
Vocational training 14.5% 26 25.0%
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Student 12 19.4% 17 16.3%
Master’s degree 5 8.1% 4 3.8%
Doctorate 0 0.0% 1 1.0%
Origin Spain 57 91.9% 101 97.1%
Other 5 8.1% 3 2.9%
Living Nobody 12 19.4% 15 14.4%
situation With my partner 19 30.6% 48 46.2%
Partner & family 15 24.2% 24 23.1%
Children 8 12.9% 6 5.8%
Parents 7 11.3% 7 6.7%
Other family members 1 1.6% 4 3.8%
Friends 0 0.0% 0 0.0%
| don't have a permanent 0 0.0% 0 0.0%
residency
Work Unemployed 9 14.5% 6 5.8%
Work full-time 14 22.6% 26 25.0%
Work part-time 7 11.3% 2 1.9%
Retiree with contributory 16 25.8% 55 52.9%
pension
Retiree with a non- 6 9.7% 5 4.8%
contributory pension
Currently studying 4 6.5% 4 3.8%
Disability or sick leave 6 9.7% 6 5.8%
Residence Rural 25 40.3% 28 26.9%
Urban 37 59.7% 76 73.1%
I would Very good 1 1.6% 7 6.7%
classify my Good 25 40.3% 49 47.1%
health as Regular 32 51.6% 34 32.7%
Bad 4 6.5% 13 12.5%
Very bad 0 0.0% 1 1.0%
Net Monthly <600€ 6 9.7% 7 6.7%
Income 601-800€ 7 11.3% 4 3.8%
801-1000€ 4 6.5% 10 9.6%
1001-1.200€ 8 12.9% 9 8.7%
€1,201 -€1,500 5 8.1% 15 14.4%
€1,501 -€2,000 5 8.1% 15 14.4%
>€2,001 10 16.1% 19 18.3%
Spouse’s pension 2 3.2% 0 0.0%
I'd rather not answer 13 21.0% 18 17.3%
| don't know 2 3.2% 7 6.7%
How many 1-2 21 33.9% 39 37.5%
appointments 3.4 14 22.6% 22 21.2%
haveyouhad 5 g4 9 14.5% 7 6.7%
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in this

>6 visits

outpatient
clinic not
including

today?

18

29.0%

36

34.6%

Objective 2: Calculation of HL scores using the validated HLS1s-Q12, and score association with
sociodemographic variables

While sociodemographic information was analyzed for all 166 participants, HL scores were

calculated for 150 of them. This was due to the fact that 16 surveys were disqualified because they

had more than two invalid responses as described in the methodology section of this work. Table

4 summarizes the mean scores for each of the 12 items on the survey. Respondents found it most

difficult to ‘understand advice concerning your health from family or friends’ (2.95 * 0.80), ‘to

decide how you can protect yourself from illness using information from the mass media’ (2.99

+1.30), and ‘to make decisions to improve your health and well-being’ (3.02+ 0.75).

Table 4
Global descriptive results of the HLS15-Q12 items in the study population

Item

On a scale from very easy to very
difficult, how easy would you say itis...

to find out where to get professional help
when you are ill?

to understand information about what to
do in a medical emergency?

to judge the advantages and disadvantages
of different treatment options?

to act on advice from your doctor or
pharmacist?

to find information on how to manage
mental health problems?

to understand information about
recommended health screenings or
examinations?

to judge if information on unhealthy habits,
such as smoking, low physical activity or
drinking too much alcohol, are reliable?

to decide how you can protect yourself
from illness using information from the
mass media?

Q25

3.00

3.00

2.25

3.00

2.00

3.00

3.00

2.00

Median

3.00

3.00

3.00

3.00

3.00

3.00

3.00

2.00

Q75

4.00

3.00

3.00

4.00

3.00

4.00

4.00

3.00

Mean

3.12

3.09

2.86

3.31

2.47

2.41

Std.
Deviation

0.697

0.601

0.603

0.602

0.854

0.587

0.695

0.825
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to find information on healthy lifestyles
such as physical exercise, healthy food or

9 nutrition? 3.00 3.00 4.00 3.18 0.621
to understand advice concerning your

10 health from family or friends? 2.00 3.00 3.00 2.83 0.642
to judge how your housing conditions may

(N affect your health and wellbeing? 3.00 3.00 3.00 3.03 0.604
to make decisions to improve your health

12 and wellbeing? 3.00 3.00 3.00 2.99 0.711

Total 2.00 2.00 3.00 2.38 0.783

Overall, the median HL score of respondents was 67 and the mean was 66 (SD: 13.63). As seen in
Figure 3, 59% of patients had HL categorized as inadequate or problematic, while only 41% had

sufficient or excellent HL.

Frequency Percent
Problematic 73 48.7
Sufficient 49 32.7
Total 150 100.0

Fig. 3 General health literacy of the study population

ANOVA tests were used to explore whether HL scores significantly differed with respect to
sociodemographic variables. Table 5 presents the mean HL scores for different patient groups

categorized by sociodemographic factors.

Patients’ age did not have a significant influence on HL scores (F =1.436, p = 0.205), however, the
youngest age group (<= 30 years) (n = 16) had significantly greater HL scores than patients aged

61-70 years and 71-80 years.

The study found no significant difference in HL scores between distinct categories of specialty
consultations (F = 2.210, p = 0.100), however, patients attending diabetes consultations had

significantly greater HL scores (M = 68.59) than patients in ostomy consultations (M =62.12).
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Education level did not have a significant impact on HL scores (F = 1.509, p = 0.179). The patient
with a ‘doctorate’ had the highest HL score (M = 91.67), while patients with primary education had

the lowest scores (M =63.27).

The study found a statistically significant difference in HL scores between patients with different
work situations (F = 3.762, p < 0.001). Patients who were currently studying recorded the highest
HL scores (M =79.15), which was significantly higher than patients working part-time, retirees with

contributory pension, and patients with disability or sick leave.

Income level also had a significant effect on HL scores (F=2.129, p < 0.05). Patients within €1,501
- €2,000 income range had the highest score on average (M = 72.30), which was significantly

greater than other listed income levels.

Finally, there was no significant difference in HL scores with respect to how the questionnaire was
completed (F=1.473, p =0.214). However, patients who completed the questionnaire via face-to-
face interviews record the lowest score on average (M = 60.34). Patients completing the
guestionnaire alone had the highest score on average (M = 67.83).

Table 5
Patient sociodemographic profiles and general health literacy scores: ANOVA tests

N Mean Standard 95% Confidence Min Max F P
Deviation Interval for Mean value
Lower Upper

Specialty clinic

Diabetes 71 68.58 12.86 65.54 71.63 36.11 100.00

Cardiology 14 66.63 11.87 59.77 73.48 45.45  88.89

Digestive 20 66.40 12.31 60.64 72.17 47.22  91.67

Ostomy 45 62.12 15.23 57.54 66.70 2.78 91.67

Total 150 66.17 13.62 63.97 68.37 2.78 100.00 2.12 0.100
Survey completed by

Patient alone 104 67.83 12.55 65.39 70.27 36.11 100.00

By the nurse 3 66.46 8.25 45.96 86.96 60.00 75.76

Patient with help 26 63.33 18.22 55.97 70.69 2.78 91.67

Face to face 16 60.33 11.31 54.30 66.36 42.42  88.89

interview

Total 150 66.17 13.62 63.97 68.37 2.78 100.00 1.47 0.214

Age
<=30 16 72.90 12.30 66.34 79.45 44.44  88.89
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31-40 10 70.55 14.91 59.88 81.21 47.22 96.67
41-50 16 66.92 10.02 61.57 72.26 47.22 80.56
51-60 26 67.23 18.54 59.75 74.72 2.78 100.00
61-70 44 64.61 13.99 60.35 68.86 36.11 93.94
71-80 24 61.61 7.54 58.42 64.79 44.44  80.56
81+ 14 65.26 12.37 58.12 72.41 50.00 91.67
Total 150 66.17 13.62 63.97 68.37 2.78 100.00 1.44  0.205
Sex
Woman 52 68.06 13.12 64.41 71.72 44.44  93.94
Man 98 65.17 13.84 62.39 67.94 2.78 100
Total 150 66.18 13.63 63.98 68.37 2.78 100.00 1.543 0.216
Marital status
Widowed 17 67.78 12.64 61.28 74.29 51.52 93.94
Never married 26 67.42 19.06 59.72 75.12 2.78 100.00
Married/domestic 94 66.36 12.33 63.84 68.89 36.11 96.67
partner
Divorced 12 59.62 10.76 52.79 66.46 38.89 80.56
Total 150 66.17 13.62 63.97 68.37 2.78 100.00 0.81 0.522
Education
ESO (Secondary) 14 70.52 9.87 64.82 76.22 45.45 81.82
Student 25 69.18 13.21 63.72 74.63 44.44  96.67
High school 11 67.34 9.79 60.76 73.91 52.78 80.56
Master’s degree 9 66.91 8.35 60.49 73.34 54.55 80.56
Vocational 33 65.69 13.76 60.81 70.57 41.67 91.67
training
Primary education 57 63.27 15.22 59.23 67.31 2.78 100.00
Total 150 66.17 13.62 63.97 68.37 2.78 100.00 1.51 0.179
Living situation
Parents 14 68.54 22.40 55.60 81.47 2.78 88.89
Partner & family 38 68.38 13.99 63.78 72.98 47.22 91.67
Children 12 65.61 17.79 54.30 76.92 38.89 93.94
Nobody 23 65.61 10.86 60.91 70.30 54.55 100.00
With my partner 60 64.75 10.68 61.99 67.51 36.11 96.67
Other family 3 62.12 17.91 17.62 106.61 41.67 75.00
members
Total 150 66.17 13.62 63.97 68.37 2.78 100.00 0.47 0.798
Work
Currently studying 7 79.14 8.36 71.41 86.88 63.89 88.89
Retiree with a 10 72.07 8.09 66.28 77.86 63.89 91.67
non-contributory
pension
Unemployed 13 70.76 13.09 62.85 78.67 52.78 93.94
Work full-time 38 69.41 12.31 65.37 73.46 47.22 96.67
Disability or sick 12 65.57 12.66 57.52 73.62 47.22 91.67
leave
Retiree with 64 61.79 14.39 58.19 65.38 2.78 100.00
contributory
pension
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Work part-time 6 58.67 9.00 49.22 68.11 44.44  69.70

Total 150 66.17 13.62 63.97 68.37 2.78 100.00 3.76 0.002
I would classify my health as

Very good 7 71.94 8.20 64.35 79.54 60.61 83.33

Good 69 66.78 15.66 63.02 70.55 2.78 100.00

Regular 59 65.80 11.69 62.75 68.85 36.11 91.67

Bad 14 62.57 12.65 55.27 69.88 38.89 80.56

Total 150 66.17 13.62 63.97 68.37 2.78 100.00 0.75 0.559

Net monthly income

<600€ 13 69.89 10.56 63.50 76.27 55.56  91.67

601-800€ 8 54.25 22.40 35.52 72.98 2.78 77.78

801-1000€ 14 61.78 14.11 53.63 69.93 44.44 100.00

1001-1.200€ 16 71.12 11.16 65.16 77.07 55.56  93.94

€1.201 -€1.500 19 62.20 11.52 56.64 67.75 44.44  80.56

€1.501 -€2.000 18 72.29 14.75 64.95 79.63 36.11 96.67

>€2.001 26 68.00 11.75 63.26 72.75 52.78 91.67

I don't know 8 68.69 19.35 52.51 84.88 38.89 88.89

Spouse’s pension 2 68.33 2.35 47.15 89.51 66.67 70.00

I'd rather not 26 63.19 10.67 58.88 67.50 41.67  84.85

answer

Total 150 66.17 13.62 63.97 68.37 2.78 100.00 2.13 0.031

How many appointments have you had in this outpatient clinic not including today?

1-2 54 67.07 13.27 63.45 70.69 36.11 91.67

3-4 30 65.72 12.08 61.21 70.24 44.44 100.00

5-6 12 61.17 21.56 47.47 74.87 2.78 80.56

>6 visits 54 66.63 12.75 63.15 70.11 44.44  96.67

Total 150 66.17 13.62 63.97 68.37 2.78 100.00 0.64 0.588

HL scores were also examined by sex and gender. All participants identified as cisgender. While
the results indicated no significant difference in the HL scores between men and women, t=1.543,
p = 0.216, the mean HLS of women was slightly higher (M = 68.06 £13.12) than for men (65.17
+13.84). The distribution of HL for men and women showed that 51% of the men had problematic
HL while only 5.1% had excellent HL. In the case of women, 44.2% had problematic HL, while
13.5% had excellent HL (Figure 4).
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Fig. 4 Distribution of general HL categories for women and men (cisgender)

To determine the significance of each variable in predicting HL scores (the dependent variable),
we used a generalized linear model (Table 6). The overall model was statistically significant (x* =
83.484, p < 0.01), and the McFadden’s Pseudo-R? value was 0.427. Education and net monthly
income were highly significant predictors of HL (p < 0.01) when other sociodemographic variables
were controlled. Parameter estimates showed that the respondents with the highest educational
qualification, i.e., doctorate, had significantly greater HL scores than other educational
qualifications. In the case of net monthly income, respondents within the income range €1,501 -
€2,000 had significantly greater HL scores than others. Work status was a statistically significant
predictor of HL score (p < 0.05). Having 5-6 outpatient appointments was significantly associated
with a lower HL score compared to having more than six appointments (p < 0.05). With respectto
self-stated heath status, patients who self-reported their health as ‘very good’ had significantly

higher HL scores than all other categories (very bad, bad, regular, and good) (p < 0.05).

Table 6
Generalized linear model — Parameter estimates
Std. Lower Upper
Parameter B Error Interval Interval p value
(Intercept) 110.265 15.893 79.116 141.415 0.000

Specialty clinic
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Cardiology
Digestive
Diabetes
Ostomy

Age
<=30
31-40
41-50
51-60
61-70
71-80
81+

Sex
Woman
Man

Marital status
Married/domestic partner
Widowed

Divorced

Separated

Never married

Education
Primary education
ESO (Secondary)
High school
Vocational training
Student

Master’s degree
Doctorate

Origin
Spain
Other

Living Situation
Nobody
With my partner
Partner & family
Children

3.486
-1.638
3.694

6.630
-0.927
-3.579
1.994
-4.362
1.500

1.827

-1.821
1.518
-7.158
12.592

-33.229
-26.787
-32.837
-35.773
-33.170
-47.520

-5.946

10.629
9.135
9.714
12.068

4.188
3.490
2.648

8.552
6.621
5.639
5.111
4.099
4.406

2.253

4.752
5.355
5.380
13.273

11.672
11.907
11.776
11.604
11.499
12.623

4.914

8.277
8.296
8.550
9.658

-4.723
-8.478
-1.496

-10.132
-13.904
-14.632
-8.024
-12.397
-7.135

-2.589

11.134
-8.977

17.702
13.422

-56.105
-50.124
-55.917
-58.516
-55.707
-72.260

-15.576

-5.595
-7.124
-7.043
-6.862

11.695
5.203
8.884

23.391
12.050
7.474
12.012
3.672
10.136

6.243

7.492
12.013
3.386
38.607

-10.353
-3.450
-9.757
-13.030
-10.632
-22.780

3.685

26.852
25.395
26.471
30.997

0.405
0.639
0.163

0.438
0.889
0.526
0.696
0.287
0.733

0.417

0.702
0.777
0.183
0.343

0.004
0.024
0.005
0.002
0.004
0.000

0.226

0.199
0.271
0.256
0.211
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Parents
Other family members

Work

Unemployed

Work full-time

Work part-time

Retiree with contributory pension
Retiree with a non-contributory pension
Currently studying

Disability or sick leave

Residence
Rural
Urban

I would classify my health as
Very Bad

Bad

Regular

Good

Very Good

Net monthly income
<600€

601-800€
801-1000€

1001 -1.200€
€1.201 -€1.500
€1.501 -€2.000
>€2.001

Spouse’s pension
Others

How many appointments have you had
in this outpatient clinic not including
today

1-2

3-4

5-6

>6 visits

(Scale)

Overall Results

-2.752

-0.427
-3.213
-10.396
-10.277
-3.240
7.623

-3.666

-32.823
-13.536
-11.542
-10.194

8.510
-7.880
1.850
9.421
-0.083
13.309
5.926
1.864

1.684
-1.185
-9.963

105.72°

8.330

5.633
4.523
7.209
4.509
5.820
8.002

2.445

14.047
5.799
4.967
4.963

4.390
4.697
4.125
3.838
3.585
3.858
3.831
8.884

2.542
2.832
4.313

12.208

-19.079

-11.466
-12.078
-24.524
-19.115
-14.647
-8.060

-8.458

-60.354
-24.902
-21.277
-19.921

-0.093
-17.086
-6.234
1.898
-7.111
5.747
-1.583
-15.548

-3.297
-6.735
-18.417

84.311

13.575

10.613
5.651
3.733
-1.439
8.167
23.306

1.127

-5.291
-2.171
-1.806
-0.467

17.113
1.325
9.935
16.943
6.944
20.871
13.435
19.275

6.665
4.365
-1.509

132.574

0.741

0.940
0.477
0.149
0.023
0.578
0.341

0.134

0.019
0.020
0.020
0.040

0.053
0.093
0.654
0.014
0.981
0.001
0.122
0.834

0.508
0.676
0.021
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Omnibus Test (Likelihood Ratio Chi-
Square)

R*McF 0.427

Dependent Variable: HLS15_Q12p_score_1

Model: (Intercept), Specialty clinic, Age, Sex, Marital Status, Education level, Income, Origin, Living
situation, Work, Residence, Health Status, Numbers of appointments in outpatient clinic

“-” represents the reference category

a. Maximum likelihood estimate (Type IlI)

Distribution Family = Normal; Link function = Identity

83.484 0.001

Objective 3: Examination of the relationship between nurses’ use of a health literacy checklist

(intervention) and before and after patient HL scores

The intervention was the nurses’ use of the HL checklist during three total visits with each patient.
Post-intervention HL scores were available for 149 participants, as one participant did not return
to complete the final HLS,-Q12. Paired samples t-test assessed the difference between HL
scores pre- and post-intervention (Table 7). The paired samples correlation test showed that the
mean difference between the two scores was -9.943, with a standard deviation of 11.51. There
was a statistically significant effect of the intervention on HL scores (t = -10.002, p < 0.001).

Cohen's d was negative and 0.864, which indicated a large effect size.

The Wilcoxon test was used to confirm the effect of the intervention. The mean score in the pre-
intervention group (HLS:s_Q12_group_1) was lower (2.39) than the mean score in post-
intervention group (HLS:s_Q12_group_2), 2.96. The z-statistic was -7.121, and the asymptotic
significance was <0.001, showing a statistically significant difference in the scores of both groups.
Based on mean ranks, it was proven that HL scores post-intervention was greater than HL scores

pre-intervention.

Most of the respondents in group 1 had HL scores that were ‘problematic’ equaling 48.7% (73
patients) of the valid sample, followed by 32.7% (49 patients) who had ‘sufficient’ knowledge. After
HL interventions, most patients had HL scores that were ‘sufficient’ equaling 55% of the valid
sample (82 patients) and 20.1% (30 patients) were ‘excellent’. Post-intervention only 24.8% scored
‘problematic, showing improvementin group 2. No participants had HL that was ‘inadequate’ after

the nursing intervention.
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The same HL score component was treated as a continuous variable for better understanding of
the intervention’s outcome on patients’ HL. The results of the continuous variable (HLSs_Q12
score) showed that before intervention the mean HL score (score 1) was 66.18 (+/-13.63), whereas
postintervention, the mean HL score (score 2) improved to 75.90 (+/- 9.95).

Table 7
Health literacy pre-and post-nursing health literacy interventions

Before intervention
Valid Cumulative
Classification Frequency Percent Percent Percent

Valid 16 9.6 10.7 10.7
73 44.0 48.7 59.3
Sufficient 49 29.5 32.7 92.0
12 7.2 8.0 100.0
Total 150 90.4 100.0
Missing System 16 9.6
Total 166 100.0

After intervention
Valid Cumulative
Classification Frequency Percent Percent Percent

W_ 37 22.3 24.8 24.8
Sufficient 82 49.4 55.0 79.9
_Excellent 30 181 201 100.0
Total 149 89.8  100.0
Missing System 17 10.2
Total 166 100.0

HL scores pre- and post-intervention were also analyzed by sex (cisgender). For the pre-
intervention HL survey, a greater percentage of men had ‘inadequate’ or ‘problematic’ HL than
women. Women showed a greater percentage of ‘excellent’ HL than the lesser categories of
‘sufficient,’ ‘problematic, or ‘inadequate.’ Post-intervention, the percentage of men whose HL was
categorized as ‘excellent’ had increased from 41.7% to 76.7% (Figure 5). Descriptive statistics

showed that the mean HL improved post-intervention for both women and men (Table 8).
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Fig. 5 HL categorization pre- and post-intervention by sex (cisgender)

Table 8
Before and after intervention HL mean score by sex (cisgender)

Woman Man
Mean Mean

HLS:s_Q12_score_1 65.81

HLS.s_Q12_score_2 76.25

Frequency of health literacy strategies used by specialty practice nurses

Frequency analysis was used to quantify the nurses’ use of specific interventions (tools, or
techniques) chosen from the HL checklist (Table 9) . Verbal teach back method was the most
frequent technique used over the course of the three appointments, selected by nurses 79% of
the time. In regard to the subclause of the HL checklist that required the nurse to select a visual

aid, use of a computer image was the most popular choice at 46%, followed by a physical model
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or device 31% of the time. The least frequently used verbal/action technique was the show back

method (17%), and the least often selected visual aid was a poster (0.6%).

Table 9
Frequency of health literacy interventions used by nurses

Appointment 1 Appointment 2 Appointment 3 Overall

Column Column Column Column
Count N % Count N % Count N % Count N %

Verbal/Action

Teach back (Verbal) 133 80.6% 126 76.4% 132 80.0% 391 79.0%
Show back what you have 37 22.4% 27 16.4% 20 12.1% 84

learned (Action) 17.0%
None 19 11.5% 8 4.8% 4 2.4% 31 6.3%
Visual Aids

Educational Brochure 38 23.0% 14 8.5% 10 6.1% 62 12.5%
Poster 0 0.0% 1 0.6% 2 1.2% 3 0.6%
Notes from the visit 10 6.1% 6 3.6% 11 6.7% 27 5.5%
Computer image 71 43.0% 81 49.1% 76 46.1% 228 46.1%
Picture on phone or app 2 1.2% 2 1.2% 7 4.2% 11 2.2%
Physical model or device 51 30.9% 55 33.3% 47 28.5% 153 30.9%
None 40 24.2% 18 10.9% 20 12.1% 78 15.8%

The study further examined the association between the total number of techniques used in all
three appointments with the same patient and that patient’s HL score after the intervention. There
was no significant correlation between total number of techniques used from the checklist and

HL scores post intervention.

Relationship between the type of health literacy intervention used and patient health literacy

scores

Pearson correlation was used to determine whether any of the HL interventions used in the
appointments had a significant association with HL scores post intervention (Table 10). The ‘show
back what you have learned (action)’ technique had a significant negative relationship with HLS
after intervention (r = -0.140, p < 0.1) (correlation is marginally significant). Moreover, the use of
physical model or device visual aid also had a significant negative link with HL scores after

intervention (r =-0.153, p <0.1).

Table 10
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Correlations between type of health literacy intervention and post intervention scores

HLS:s_Q12p_score

Pearson
Correlation
Sig. (2-tailed)

HLS+s_Q12p_score
postintervention

1

N 148
Verbal teach back Pearson 0.128

Correlation

Sig. (2-tailed) 0.120

N 148
Action show back what Pearson -0.140
you learned Correlation

Sig. (2-tailed) 0.090

N 148
Neither teach back nor Pearson -0.017
show back Correlation

Sig. (2-tailed) 0.840

N 148
Educational brochure Pearson 0.063

Correlation

Sig. (2-tailed) 0.449

N 148
Poster Pearson -0.079

Correlation

Sig. (2-tailed) 0.342

N 148
Notes from visit Pearson 0.021

Correlation

Sig. (2-tailed) 0.804

N 148
Computer image Pearson 0.074

Correlation

Sig. (2-tailed) 0.371

N 148
Picture on phone or app Pearson -0.011

Correlation

Sig. (2-tailed) 0.895

N 148
Physical model or device  Pearson -0.153

Correlation

Sig. (2-tailed) 0.063

N 148
Did not use any visual Pearson 0.026
aids Correlation

Sig. (2-tailed) 0.752

N 148
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**_Correlation is significant at the 0.01 level (2-tailed)
*. Correlation is significant at the 0.05 level (2-tailed)

Objective 4: Description of the process of implementing ISO 7101 subclause 8.10.5 in four specialty
consultations

Management commitment and nurse training

The quality management system described in ISO 7101 requires a strong expression of top
management commitment. To achieve this requirement, the Director of Nursing came to the
training and delivered a message regarding the importance of the implementation of the HL
checklist, highlighting the potential to improve service user HL, and produce results that could
provide knowledge for evidence-based nursing practice. In a further show of management
support, two nurse managers attended the course. These nurses voiced commitment and

participated in training, but were not involved with direct patient care.

This subclause also requires that healthcare workforce receive education to become health
literate, and to use HL techniques to educate service users. Training occurred face-to-face in a
group format with an instructor who was an expert in HL, global health systems, and was also a
nurse. The course included an overview of the definition and meaning of HL, the importance of HL,
descriptions of populations at risk for low HL levels, strategies clinicians could use to improve
patients’ HL, role play of HL strategies among nurses, with some acting as patients, and group

feedback regarding the HL checklist that the nurses would be using in the study.

Inclusion of patients and caregivers

Subclause 8.10.5 requires that populations served, including patients, caregivers and family
members, be considered in the design and provision of services. This was achieved by using an
HL checklist that was prescriptive, but open ended enough to address the needs and concerns of
service users atthat moment of interaction. For example, the checklist encouraged patients to ask
for additional information, talk about their emotional status, explore their use of social media for
health information, and even show back care techniques they learned. In this manner, nurses were
not just telling the service user ‘what to do’, but rather including them in the process by switching
the aim of the conversation to ‘how can we work together and what do you need from us?’
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Confirmation of understanding of health information

Subclause 8.10.5 e) requires that organizations use HL strategies in communications with
confirmation of understanding. This was accomplished by having the nurses ask various
questions from the checklist such as “Do you understand all the follow-up instructions and details
foryour next appointment?”, “Have you understood all the information from the doctor (if there has
also been a consultation) and from me today?”, and “What are the questions you have about your

health situation or medication?”

Use of a wide range of health literacy skills

Another requirement of the standard is to provide service users with education regarding
prevention and management of their current or potential conditions, while using a range of HL
skills. This was accomplished using the HL checklist (Table 11). During each patient visit, nurses
were required to ask a series of questions, and also choose from a varied list of educational tools
they could use with the patient. Nurses were instructed to use the techniques they felt were most
effective with each patient given the patient’s preferred learning style or level of education and

understanding.
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Table 11
Health literacy checklist

Questions to ask at each visit Asked? Nurse's Comments (if needed or desired)
YorN Initials

‘What are the guestions you have about your health situation or medication?

‘What kind of additional information do you think might help you manage
your situation?

If there is a caregiver at the time of the consultation, ask them (where
appropriate) if they have guestions or need more information about
handling the situation. (Put NA if no caregiver is present)

Have you understood all the information from the doctor (if there has also
been a consultation) and from me today?

Do you know what to do or where to go in case of an emergency?

How is your mood or emeotions and how could | help you or recommend
resources?

Do you use media as a scurce of health information, and if s, do you have
any questions about what you've heard or read?

Summarize the most important points of that day's visit. Examples:

* Today we talked about . . .
. Now you know how to. ..
. Remember . ..

Do you understand all the follow-up instructions and details for your next
appointment? Make sure the patient has 2 more appointments scheduled

Actions to be taken on each visit Completed | Nurse's List the methods used and the visual aid used in the boxes
Yor N Initials below

Choose at least one on each visit:

1. Teach back (Verbal)

2. Show back what you have learned (Action)

Use one or more visual aids

1. Educational Brochure

2. Poster

3. Notes from the visit

4. Computer Image

5. Picture on phone or app

6. Physical model or device

Document any notes or comments that may be helpful in improving patient care in the office (or in the SALUD health system in general):

This ISO 7101 standard is written for healthcare organizations of any type and size. Therefore, there
were minor requirements of the standard that were not applicable to the specialty consultation,
outpatient setting such as “high-risk situations, including detailed information before performing
procedures that require informed consents.”®® When a requirement fell outside of the scope of a
specialty consultation, it was not possible to implement it in the study. This is a permissible

omission when implementing ISO standards in an organization.

Use of the health literacy checklist with the patient sample

Once the nurse training portion of implementation was complete, implementation was then
directed towards patients. Once a patient was enrolled in the study, at the beginning of the first
patient visit they were asked to complete the HLS:s-Q12 (survey 1). During the next three
consultations, the nurses used the HL checklist as the intervention. After the third use of the HL
checklist, patients were asked to complete the HLS5-Q12 a second time (Figure 6).
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Fig. 6 Process flow of implementation ISO 7101 subclause 8.10.5 Health literacy
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Objective 5: Implementation of ISO 7101 Subclause 8.10.5 and health literacy scores

According to the paired sample statistics, the mean HL score of sample patients increased after

the implementation of ISO 7101 Subclause 8.10.5 Health literacy from 66.35 to 76.29. As seen in

Table 12, this difference was statistically significant (t=-10.00, p <0.001), meaning that there was

a significant effect of the implementation of ISO 7101 Subclause 8.10.5 Health literacy on

patients’ HL scores. Moreover, Cohen's d was -0.86, which is considered a large effect size.

Wilcoxon test demonstrated the significative difference between scores observed before and after

implementation (z=-7.12, p<0.001).

Table 12

Statistical results for general HL scores pre-and post-implementation of subclause 8.10.5

HLS15-Q12
score pre-
implementation

HLS;5-Q12
post-
implementation
Paired
Differences
pre-post
implementation

Paired Samples
Effect Sizes
HLS15-Q12
score pre- and
post-
implementation

Mean

66.17

75.89

-9.94

HLS19-Q12 score pre-and post-intervention Wilcoxon Signed Ranks Test

Median

66.67

75.76

Std,
Deviation
13.62

9.95

11.50

Cohen'sd

Hedges' g

Std. Error Mean

1.09

0.83

0.99

Point
Stder?
te

11.50 -0.86

11.57 -0.85

Estima

95%
Confidence
Interval of the
Difference

Lower g%@

-11.90 -7.97

-1.06 -0.66

-1.05 -0.66

1—+

Significance
One-
. Two-
Sided  gijed p
P<.001 P<.001
Asymp
. Sig.
(2-
Z tailed)
-7.12>  P<.001
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a. Standardizer. The denominator used in estimating the effect sizes.

Cohen's d uses the sample standard deviation of the mean difference.

Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor.
b. Based on negative ranks

Scores were categorized according to the HLS15-Q12 scoring instructions. As shown in Figures 7
and 8, there were no patients classified as having ‘inadequate’ post implementation of ISO 7101,

Subclause 8.10.5.

HLS19 Q12 1 HLS19 Q12 2

8% 11% M Inade
quate
Problematic
Problematic
m Sufficient
m Sufficient
M Excellent
M Excellent
8
Fig. 7 Patient general HL pre-implementation Fig. 8 Patient general HL post-implementation

Objective 6: Implementation of ISO 7101 Subclause 8.10.5 and perception of quality of care

The mean score of perception of quality of care improved after the implementation of ISO 7101
Subclause 8.10.5 (from M = 3.87 to M = 3.99). The Wilcoxon test statistics revealed a significant
difference (Z = -3.900, p < 0.001), meaning that the effect of the implementation of ISO 7101
Subclause 8.10.5 Health literacy on the perception of quality of care was statistically significant

(Table 13).

Table 13
Statistical results perception of quality of care received pre-and post-implementation of
subclause 8.10.5

Mean Std. Deviation Minimum Maximum
Perception of quality of care received pre- 3.87 0.33 3 4
implementation
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Perception of quality of care received post- 3.99 0.08 3 4

implementation
Ranks
Negative Ranks 1# 10.00 10.00
Perception of quality of care received pre-and post Positive Ranks 18° 10.00 180.00
Ties 133¢
Z Asymp. Sig. (2-tailed)
Wilcoxon Test! -3.90¢ P<.001
a. 2_Perception of quality of care received < Perception of quality of care received.
b. 2_Perception of quality of care received > Perception of quality of care received.
c. 2_Perception of quality of care received = Perception of quality of care received.
d. Based on negative ranks.
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Chapter 7: Discussion

This study served to validate the HLS15-Q12 in specialty consultations in Spain, in the Spanish
language. This is significant as, to the extent of our knowledge, the survey had not been validated
in Spain or in the Spanish language at the time of this investigation. However, it has been validated
and used in various studies in other European countries.'®%*¢-6% When compared to the validation
statistics of 17 other European countries, its use in Spain with our sample population showed
comparable psychometric properties as seen in Table 2.%° Alpha coefficients reported for its use

inthe 17 countries varied from 0.67 to .87.%* Cronbach alpha for this study was 0.87.

This study further created a sociodemographic profile of the population of patients in Zaragoza
health sector Ill who attend specialty consultations. This is valuable information because
research shows that sociodemographic variables are associated with HL in both positive and
negative ways.?426:27:336566 The petter a health system or hospital knows and understands the
sociodemographic profile of the population it serves, the better poised it is to create processes

and policies that address their specific HL needs.?6?°

Next, using the newly validated HLS1s-Q12, HL scores were calculated for this patient sample. The
comprehensive project describing results of the HLS15-Q12 across large general populationsin 17
countries reported a median HL score of 64 with a mean of 65. * This study population had a
median score of 67 and mean score of 66, which is slightly higher, but in alighment with the
findings from the 17 country study. Results showed that 59% of respondents had HL categorized
as inadequate or problematic, while 41% had sufficient or excellent HL. In comparison, a study
using the HLSs-Q12 in Portugal reported notably higher HL with only 30% of the population

categorized as inadequate or problematic, and 70% possessing sufficient or excellent HL.%?

The HLS15-Q12 was built on the conceptual framework and definition of comprehensive, general
HL developed in the HLS-EU study that led to the development of the HLS-EU-Q16, a 16-tem
version.®” A study in Romania using the HLS-EU-16 to survey a large, general population reported
that 40% of the sample had inadequate or problematic HL, as compared to the 59% in this study.
57 The HLS-EU-Q16 was also used in two Spanish studies to assess HL of large, general

populations in the regions of Catalonia and Valencia.®”*®® In Catalonia only 15.4% of those
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surveyed had problematic or inadequate HL, while in Valencia, a similar 12.8% of survey
participants presented with problematic or inadequate HL.?® These studies report much lower
percentages of problematic HL than in this current study sample. The findings of this research
suggest that patients attending specialty consultations may experience lower HL than in larger,

general populations.

In total, 56% of participants found it difficult or very difficult to decide how to ‘protect themselves
from illness using information from the mass media.’ In fact, this was the survey item with the
second lowest mean score. These findings are in line with research that shows public uncertainty
and distrust with “fake news,” social media, and artificial intelligence, and highlights the need to
ensure that individuals are equipped to identify health misinformation received from mass media

sources. 298571

The study found a statistically significant difference in the HL between patients with different work
situations. The category of “studying” was included in the choices of work situation. Patients who
were currently studying recorded the highest HL scores. This could be that individuals who are
already in learning mode and are actively exploring new ideas and concepts are more open or

receptive to processing current and new health information.

Our results showed that income had a relationship to HL scores. In fact, net monthly income was
determined to be a highly significant predictor of HL. A study in Valencia, Spain found that
population subgroups such as low-income individuals presented with a higher degree of
inadequate or problematic HL.?® Our findings support this and other studies that show suggest a

relationship between low-income levels and limited HL. 2426:2°

Numerous studies site the relationship between age and HL, stating that older individuals
generally have lower scores. 252772 Twenty-seven percent of participants in this sample were over
age 70, yet our results did not support previous findings. The influence of older age could have
been diminished by the presence of younger family members and caregivers at the appointment
during which the survey was completed. The principal researcher noted that older participants
frequently deferred to the opinions or help of the person accompanying them during the visit when

completing the survey.
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Self-reported health status had borderline significance in predicting HL (p = 0.05). This contrasts
the findings of a large European study by Sorensen et. al (2015) which found that people who
reported their health status as ‘very bad or ‘bad’ experienced the highest proportion of limited
HL.3®> We suggest that the difference in findings may be caused by the modest sample size of this

current research.

In total, 56% of participants found it difficult or very difficult to decide how to ‘protect themselves
from illness using information from the mass media.’ In fact, this was the survey item with the
second lowest mean score. These findings are in line with research that shows public uncertainty
and distrust with “fake news,” social media, and artificial intelligence and highlights the need to
ensure that individuals are equipped to identify health misinformation received from mass media

sources. 298571

There was no statistical relationship between the number of times the patient had visited the
specialty consultation and their HL. Instead, the number of appointments was found to be of
borderline significance in predicting HL scores. This is noteworthy, as it suggests that the mere
quantity of visits does not necessarily mean that patients are understanding, learning, and better

equipped to manage and act upon healthcare information.

Results further showed that patients who self-reported as having diabetes had significantly higher
mean HL scores than those who reported having cardiovascular disease, digestive illness,
hypertension, cancer, or respiratory conditions. This is not surprising, as people with diabetes
often require quarterly condition management appointments, and many attend educational
sessions regarding medication management, nutrition, and lifestyle practices. It is also a
condition that normally requires lifelong management.”® This suggests that frequent interactions
with healthcare providers where health information is exchanged over extended periods of time

may improve patient HL.

This research also examined the relationship between nurses’ use of a HL checklist and patient
pre-and post-HL scores in specialty consultations. It further studied the effects of frequency and
types of strategies used. Our data showed a statistically positive relationship between nurses’ use

of the checklist and patient HL scores. In the present study the mean HL score was 66 before HL
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intervention, and post-intervention it increased to 76. In one of the first large scale studies of HL
across 17 European countries using the HLS1s-Q12, the mean HL score was 65.%” After the use of
the checklist in this study, the mean HL score was notably higher than that of the larger European

population previously studied.

Research suggests that individuals with moderate to high levels of HL are more likely to utilize
preventive care, adhere to medical advice from doctors and nurses, take medications as
prescribed, and effectively navigate the often complex healthcare system using available health
information.?? One promising outcome of this study is the likelihood that the participants who did

experience an increase in HL will be able to benefit from these same positive health behaviors.

Itis interesting to note that post intervention, males had a largerincrease in mean HL scores than
women. This could be influenced by the fact that women have historically been assigned the role
of caregiver, and therefore they have accumulated more knowledge around healthcare and health
information over their lives.”*”® In as such, their scores were higher than the men before the

intervention, which left less room for improvement post intervention.

In relation to types of HL strategies used, 79% of the time nurses chose the ‘teach back’ technique.
This technique has been proven to be an effective tool forincreasing patient learning and clarifying
misunderstandings.’®’” While statistics did not show a significant relationship between this
technique and HL scores in this study, the combination of this technique with other items on the
checklist could be the source of improved HL scores. Notably, ‘use of a computerimage’ was the
visual aid tool most frequently used by the nurses in this study. Friedman et. al found that

computers can be an effective health teaching strategy.®’

There were no statistically significant positive relationships found between the number or type of
HL techniques used on HLS. Nonetheless, the overall patient scores did improve significantly post
intervention. This suggests that the first part of the checklist, which contained the seven questions
and one summarizing technique that allowed for open ended discussion and deeper dialogue may
be key to engaging and educating patients. It implies that the quality of the interaction is more

important than the mere quantity of strategies used with the patient. Another possible explanation
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is that the HL checklist required the use of multiple techniques. This supports research reporting

that the use of multiple strategies produces better learning and behavior outcomes.5”:%878

Nurses are some of the few relationships of trust that patients have during which they obtain and
process heath information. Hence, nurses can play a pivotal role in improving patient HL.”®# Qur
findings support previous work showing that nurses contribute significantly to support and
advance patient HL.®" A study in Spain found that patients receiving care from advanced practice
nurses had higher satisfaction scores, felt they received more time and dedication in consultation,
and received more informations.®?Likewise, our results show the value of nurses with specialized
disease knowledge in increasing patient HL. In particular, the use of specialized and experienced
nurses in this study is promising for promoting and formalizing the field of advanced practice

nursing in Spain.

We endeavored to describe the implementation steps of ISO 7101 standard subclause 8.10.5.,
then evaluated the effect of implementation on patient pre-and post-implementation HL scores,
and the effect of implementation on patients’ perceptions of quality of care received. Studies have
described implementation of other well-established standards such as ISO 9001 and those of the
Joint Commission; however, at the time of this study, there was no information available about ISO
7101. This is believed to be the first published work.*> Our description of implementation serves

as an example to other organizations of what worked well.

ISO 7101 is a healthcare quality management standard, and therefore, one aim is to improve
guality of care. The concept of quality can be highly subjective and multidimensional.®® This study
assessed subjective, patient perspectives of quality of care received. It is interesting to note that
on a 4-point scale from 1-4, with 4 being the highest level, the mean score for quality rankings was
already very high before intervention at 3.87. This could have been the result of several factors.
First, the appointments were held at specialty consultations, where the care is usually more
individualized, and clinicians may have more time to spend with their patient. Furthermore,
patients with chronic conditions tend to have regular repeat visits to specialty consultations. As
such, they begin to cultivate relationships with the clinic staff and healthcare providers. Based on
their deeper relations with these providers, perceptions of quality of care could be higher.8
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Our investigation provides decision making data for governments at the health systems level.
When policy makers convene to discuss guidelines and policies that should be followed by their
service providers, information regarding the implementation of ISO 7101 as compared to other
healthcare standards is valuable. Importantly, the implementation of subclause 8.10.5 presents

a possible new strategy to confront the problem of low HL across Europe. 3°3¢

Limitations

This study had certain limitations, such as sample size, non-randomization, and the specificity of
care delivery site being specialty consultations. Nevertheless, a strength of this research was the
unique opportunity to evaluate HL of a population that represents the most frequent users of
specialty care settings in Spain. This includes the aged, and individuals suffering from chronic

conditions.®

As the sample size for this study was small, we recommend the additional use of the HLS1,-Q12
in Spain on a sample size similar to those in the 17 country validation studies (n >1,000). ¥ The
investigation surveyed a hon-randomized sample of patients in a specialized care setting. Results
of the survey in Spain should further be evaluated with a randomized sample of patientsin a more

general care setting.

A further limitation was the lack of a control group of patients who did not receive the nurse
intervention. This minimizes the certainty that the improvement in HL score was not due to
external factors that could have influenced the results. Another limitation was the inability to
control for differences among the nurses and their teaching styles. Some nurses could have been
more effective in using the checklist than others, and only their patients showed improvements in

HL scores.

The current study had a significantly homogenous patient profile. In 2023 the OECD reported
unprecedented amounts of new permanent immigrants and asylum seekers.® As countries
around the world are facing continued migration, health systems will need to provide care to
increasingly diverse populations. It is valuable to explore whether certain HL techniques work

better with specific cultures and ethnic backgrounds.
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To obtain the most accurate measurement of patients’ perceptions of quality of care, providing a
definition of quality of care to patients before they are asked to rank quality of care received is
recommended. Ratings based on specific indicators would provide management with more

actionable data upon which to make targeted process improvements.

Future research

Beyond the limitations, our findings open the door for a multitude of future research endeavors.
While most HL studies have been conducted in the United States and Europe, it would be an
equitable and valuable endeavor to use the HLS,-Q12 in Latin American countries to determine
how HL scores compare to those of the European countries addressed in HL literature. Latin
America embraces a rich mix of cultures, Indigenous beliefs and languages.?” These populations
could present additional sociodemographic variables and practices such as the use of alternative
medicine or spiritual healers.®® Therefore, it is necessary to determine if the HLS:,-Q12 is valid

among such diverse patient profiles.

In the same stream of thought, the Spanish language used in Latin American countries can differ
from than that used in Spain.® It would be valuable to revisit the appropriateness of the Spanish

translation if the HLS1,-Q12 is used in Latin America.

Spain has a decentralized healthcare system, with each autonomous community being
responsible for its own services. This study evaluated a specific population in the community of
Aragon. This version of the HLS:s-Q12 should be given to patients in other autonomous
communities to discover if HL scores vary significantly. This could serve as a useful benchmarking

tool for health services across Spain’s 17 communities.

Most HL studies examine the behaviors and characteristics of patient populations.?427:6.62
However, healthcare providers’ knowledge and awareness of HL has not been as readily studied.
In agreement with Gibson et. al (2022), clinical staff could improve their teaching effectiveness
with patients by receiving structured HL training.®® One worthy direction for future research is to
explore the HL consciousness of healthcare providers themselves, in order to determine if they

understand the concept of HL, the role it plays in health outcomes, and whether they possess the
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necessary skills to transmit health information in ways that are understandable and meaningful to

patients.8".90-92

Given the rapidly increasing use of virtual care settings and telemedicine, it is necessary to
continue to analyze how these venues affect general HL, as well as how a person’s general HL
influences their use of such care settings. When healthcare providers choose these care
mediums, the current general HL of patients, and opportunities to improve general HL, should be

considered in the design, functionality and ease of use.

The use of the internet and social media as sources of health information can lead to confusion
and misinformation. The study of e-health literacy has become more frequent, and it is valuable

to continue exploring ways to improve HL in these venues.%%

In this study, only subclause 10.8.5 of the standard was implemented. While a sizeable endeavor,
the complete ISO 7101 standard should be implemented and studied in a healthcare organization.
This would provide a more holistic and realistic view of the overall results that the standard may

yield once implemented.

One goal of a management system standard is to have sustained improvement over the course of
time. This study looked at a period of one year, which is on the short side for an ISO management
systems standard of this type. Further research should use a longitudinal lens, looking at the

results, sustainability and implementation of the standard over a longer period of time.

Chapter 8: Conclusions

This study served to validate the HLS:1,-Q12 survey in the Spanish language in a population of
patients attending specialty consultations in Spain. The validated survey was then given to
participants, and HL scores were calculated. In addition, participants provided answers that led
to the creation of a sociodemographic profile, which was analyzed along with HL scores with the
goal of identifying any signification associations. Finally, the study described a controlled exercise
in the implementation of ISO 7101, Subclause 8.10.5 in the specialty consultations, and

measured two outcome variables.
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Our initial set of findings calls for reflection on the level of HL within this sample population. The
results provide information that can be used by Zaragoza health sector Ill in the autonomous
community of Aragon to develop or modify clinical processes in specialty consultations to ensure
patients receive, understand, and act upon health information effectively. While this study
focused on this specific health sector, the information is also valuable for other regions of Spain,
and even other countries in the world. Patients that attend specialty consultations are often some
of the most vulnerable and aged ones. By focusing on improving their HL, it may be possible to
improve the health and wellbeing of patients, while reducing human and financial resource

burdens on the larger health system.?23*

Another significant finding is that implementing ISO 7101, Subclause 8.10.5 had a positive,
statistically significant association with patient HL. We provide data from the first academically
reported implementation of the standard, which healthcare organizations can use as they seek to
implement quality standards that lead to better patient health outcomes, improved HL, and

increased perceptions of quality of care.

Chapter 9: Contribution to the United Nations Sustainable Development Goals
(UN SDGs)

The United Nations SDGs were adopted by UN member states in 2015. The goals outline strategies
to improve health, education, spur economic growth and reduce inequalities.®®* Academic
research plays a vital role in contributing to the UN SDGs. Research should aim to provide
information, data, and tools to help nations, communities, and individuals progress towards
obtainment of the SDGs. This research addressed many of the SDGs, as is discussed in this
section. The following assertions are not part of our scientific investigation, and are based on our
understanding of the contributions of our findings to enhance progress towards five of the UN

SDGs.
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Goal 1 No Poverty

The ability to work is a significant factor in keeping people out of poverty. Unhealthy individuals
often have to leave the workforce, may have multiple work absences due to sickness or doctor’s
appointments, or may not be able to perform at a level where they are able to grow and advance
in their careers. This research suggests a resource that can be used to keep people and

populations healthier, allowing them to work and providing more protections against poverty.
Goal 3 Good Health and Well-being

GOOD HEALTH
AND WELL-BEING

4

Source: https://www.un.org/sustainabledevelopment/news/communications-material/. Accessed 13 June 2024

Goal 3 is dedicated to ensuring healthy lives and the promotion of well-being for all at all ages.
More specifically, goal 3 has 9 major targets. The current study helps facilitate progression towards
most of these targets, as the main focus of the targets is to reduce, and prevent occurrences of

factors leading to poor health.
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Goal 4 Quality Education

Education not only occurs in school, but also in the workplace and even during clinical
consultations. When care providers implement HL strategies, they are working to ensure that their
service users are adequately educated and empowered to understand, manage and act upon
health information received. As this study determined, implementation of HL strategies one way

to provide effective, high-quality health education to service users.

Goal 5 Gender Equality

Traditionally caregivers have been women. This often means that women are not able to attend
school or work due to their chosen or assigned roles. It also means that when someone in the
family is sick or has a long term chronic condition, it is usually the woman who is required to stay
at home and care for that individual. This removes women from the workplace and perpetuates
stereotypes of the woman as less important, less powerful, and having less agency. Improving
health outcomes through improved HL is one way to promote gender equality, as more women will
be able to receive an education, work, and contribute to the larger society in visible and
meaningful ways. At a minimum, reducing the need for women in the caregiver role allows them

more choice as to education, work, and how they prefer to spend their personal time.

Goal 10 Reduced Inequalities

Vulnerable populations face numerous risk factors. They are more apt to become ill, exposed to
detrimental factors such as violence, pollution, unclean living environments, cramped housing
arrangements where infectious disease spreads more quickly, lack of access to nutrition and
clean water, and experience lower education and income levels. These factors lead to marked
inequalities in regard to access to knowledge, power, agency, voice, and ability to navigate
complex social and health services. By increasing the HL level of vulnerable service users, they
will be better equipped to manage their conditions, prevent future health challenges, and access
the assistance they need to stay healthy. In turn this increases their access to education and work,

while decreasing inequalities.
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Chapter 10: Published articles

1. Validation of the Spanish version of the Health Literacy Survey (HLS1,-Q12) in secondary care

specialty consultations
2. Measuring health literacy using the HLS:15-Q12 in specialty consultations in Spain

3. The effect of nurse health literacy interventions on patient health literacy scores in specialty

consultations: a quasi-experimental study

4. Implementation of ISO 7101, 8.10.5 Health literacy and effects on patient health literacy and

perceived quality of care

Page 60 of 118



Article 1

Public Health 237 (2024) 116121

Comtentn lists available at Griencelirect

Public Health

Journal homapage: waaw elsevier com/ocate pu he

FISEVIER

Themed Paper - Ongzinal Research I}
Validation of the Spanish version of the Health Literacy Survey | |
(HLS,5-Q12) in secondary care specialty consultations™

A. MeCaskill™ |, A. Gasch-Gallen ™", J. Montero-Marco ™*

* Deparmmens off Piysiatey and Nursing, Facelry of Henlth Scimce, University of Soragoss, ©/ Donminge Miral, 3/ 50009, Zaragesa, Spain
® Research Unit, Hospial Clisico Universitoris Losane Blesa, Avds, San Jem Boscs, 15, 50009, Zaragesa, Spain

* GIEE0P4-Research Groap Nursing Besearch in Privamry Cure in Amghn (GENIAFA), Spain

“ GIIE0Y 1-Aragonese Research Grosp in Privusry Core Insssse of Ressorch of Arggén Spain

* GIE0E]-Resemrch Group in nursing care, Secoe 0T Zarageas, Spain

PH'ELCLIZLNI'U ABSTRACT

Keywords
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Health sducarion
Validation

HLE 012

Obgiectrwes This study sought to validate the HLS;5<)12 in Spain and in the Spanich langusgs, a5 well ss deseribe
the sociodemographic profile and the general health literacy of the study population.

Snady designe Descriptive cross-sectional.

Methods: Factor analysis and Cronbach™s alpha were wsed to validate the Spanish version of the HLS;e-(12.
Health literacy scores and associated categories were calculated using the scale factshest, and the patient pop
ulation socicdemographic profile was determined using frequency analysis.

Regelts The HlS;35-)12 wsed in Spain in the Spanish language was fourd to be both valid and reliable (Crom
bach’s alpha = 087 The socicdemographic profils was primarily male and aged, and the majority of patients
were of Spanish origin and had dinbetes. (eneral patient health literscy was limited, with &0% of participants
having general health literacy categorized as inadeguate or problematic, amd 40 % safficient or excellent.
Conclusions: This study walidated the HLS,+(12 in Spain, created a sociodemographic profile of the sample
population, and caleulated their health literacy scores. This contribation provides another valuable validated tool
and associated data to the increasingly important fisld of health literacy.

Introduction willful actions that affect individuwals, communitiea, and entire pop-
ulations on numerous levels, While the definition haz evobeed over time,
thiz article uses the definition developed by Sorenson et al. for the
Conportium Health Literacy Project Buropean:
Health literacy iz linked to literacy and entaik: people’s knowledge,
motivation and competences to accesz, understand, appraize, and
apply health information in order to make judgements and take de-
cizionz in everyday life concerning healthcare, dicease prevention
and health promotion to maintain or improve qualicy of life during
the life courze ™"
HL iz a subject of concern becanse studies chow that low HL leads to

Patientz attend appointments with cdinicians with expectationsz of a
phymical reatment, undergoing a procedure, receiving a prescription, or
learping of a diagrosiz '~ Howeves, at the same tims, patients receive
valuable information abouwt their condition or health e Thiz
important information not only informa the patient of their current
ondition, but instructs them on how to manage it, suspend worsening of
symptoms, and even prevent the sccurrence of new medical conditiona.
Furthermore, family membern and/or caregivers who accompany pa-
tients during their appointment: may hear the szame information and we
it az a tool to manage and improve their own kealth *° Thece clinical

pointz of contact are invaluable opportunities to increase the health
literacy (HL) of service users (patients, family members, andfor
caregiverz].

Health literacy iz 2 multidimensional concept that encompasces

poor outcomes on both the individual and population level ® On an in-
dividual level, people with low HL are lesa likely to take medications az
preacribed, adhere to treatment regimens for chronic conditiona, take
stepa to prevent health problema, act correctly and prompdy when
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facing arute conditions, and seek medical halp when needed.” Low HL iz
linked to increased hocpitalization, readmiszions, and increased uee of
emergency services.™'” Comsequences of low HL include increases in
maorbidity and morslity, and decreased quality of life and wellbeing.'

Om 2 population lewel, healthy socisties are more productive soci-
eties. HL affects the economy az a whole because, az mentioned aboree,
individuals with low HL are maore likely to be il and remain ill Az a
consequence, individuals face economic hardchipa related to schoal and
work aboences, and additional loss of wages from caregivers who are
forced to leave the workforce. The economy auffers from loat produc-
tivity, private and public bensfit payowtz, and increased healtheare
spending.*™*"*'¥ Communitiea with higher HL have leos dicparisy in
healsh cutcomes, increaced equity and are more procperous.”

Various scales have been used to measure HL, however, not all scalas
meazure the same types or dimensions of HL, nor do they target the szame
populations. The Health and Literacy Scale (HALS), the Rapid Ectimate
of Adult Literacy in Medicine (REALM), the Health Literacy Question-
naire (HL), and the Buropean Health Literacy Survey (uestionnaire
{HLS-EU)) are some of the aldest and newes uam.p]:ﬂ."‘ 1% While
each ceale may have benefin or challenges, it iz neceszary and wseful to
have a commaon language, methodology, or ocale by which HL can be
meazured acrosa both specialized and more general, larger populations.
In thiz way, evidence-based lezoons can be chared, and dats can be uzed
to make meaningful comparisons and improvements in HL on both in-

Thiz srudy examined a more recent HL survey called the HLS, 012,
which wasz developed from a longer survey, the HLS (447 (47 ques
tionzl. " With only 12 questions, the scale is more attractive and feasible
in settings where both patientz and healthcare providers have limited
time. The chorter length aloo increases the likelihood of 2 participant™z
willingnieas to complete the questionmaire “*'

The HLS 4012 was validated internationally in 17 countries and in
17 languages uging multiple types of data collection with acceptable
pevchometric and validity properties. ™ Howeves, during itz initial
validation atudy, Spain was not one of the countries; and at that time
there was not a Spanich verion of the instrument ™ Thessfore, thiz
study aimed to validate the HL59-012 in Spain and in the Spanidh
lanpuage, az well ag describe the sociodemographic profile and the

general health literacy of the sampls population.
Methods

Thiz validation and croas-sectional smdy was part of a larger project
that examined patient HL scores before and after nurcing interventions
that were aimed at increazing patient HL. The antire project ran for a
period of 12 months, between April 2025-2024; howewer, the data for
validation of the HLS)4-12 and initial sociodemographic questionnaire

Selection and description of porticipants

The patient zample conzisted of patients who regularly attended
zpecialty conzultations in Zaragoca health sector [ of the autonomensz
community of Aragon. The sector in one of sight sectors in Aragon and

a population of approximately 300,000 people. In addition o 22
health centerz and 119 local clinicz, cpecialty care is provided in three
locations.”” It iz from two of these specialty centers that the otudy
population was recruited. For thiz invectigation, the typea of cpecialty
consultatione incduded: Diabetes, Ostomy, Cardiology, and Digestive.
Incluzion criteria for the shudy were 1) age 138 or aldar, 2) willingneas to
complate the HLS 4012 two times (bafore and after health literacy in-
terventionz], and 3) the patient had the neceasity to make three vizits to
the specialty conzult within the 12-month timecpan of the ahsdy.

In order to obtain the s;ample group, the principal researcher vizited
each specialty conmltation on predetermined days each week The pa
tientzs who happened to have appointments on thoee days are the one

nz
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who were agked to participate in the study. If the patient met inclusion
criteria the nuroe introduced the patient to the principal researchar whoe
then proceeded to provide a description of the shudy protocol, explain
the purpose of the study, introduce the HLS; o012, addres privacy and
confidentiality, and discuzs informed consent. Over a recruitmens period
of eight months, 166 total participants met selection criteria and were
acked to participate in the study. 100 % agresd to participate. All par-
ticipants signed informed consent forma.

Sample zize waz determined baced on the primary objective of the
study, which was to validate the Spanish vemion of the HLS 12 in
comparative fit index, and principal component analyzio to validate a
12-item qurvey, calculations determined that 166 patients was ufficient
to secure a medivm affect zsize (Cohen'z d = 0U.5), with a cignificance
level of 0,05, and a power of B0 H.

Diarn collection and mesurements

Data collection wan conducted during face-to-face specialty nurzing
consultations with patients. Reponses were captured on paper in one of
the following waya: 1) by the patient alone, 2} face-to-face interview
with the principal researcher, 3] patient with the help of a family
member or caregiver, 4) patisnt with help of the principal rezearcher, or
5) by the specialty nurge. The HLS, ;12 had been previoudy validated
uzing the paper-assicted personal Ln‘banuwFP-’.Pr]mmJE zo the methods
uzed in this smudy were acceptable. ™

Survey completion preference dependead on factom such az the pa-
tientz” ability to read, vision, patientz’ level of patience when it came to
anrwering quections, and eldearly patients” tendency to defer to family ar
caregivers for completion of tacks. The principal recearcher wan present
during all initial vicitm where surveys were adminictered, and dara
collected. Once the participant finished the survey, the researcher
briefly reviewsd it to verify that it was completed correctly and in itz
entirety. All data was anomymized.

A guestionnaire with 15 sociedemographic questions waz incuded
as the first page of the HLS| 44012 instrument. (Questions addressed age,
sex, gender, marital stamiz, education, cccupation, country of origing
living mitwation, work, rezidence (moral or urban), self-clamification of
health statuz, net monthly income, uze of aids ar assistive devices, self-
reported illneszes, and number of appointments they previoudy had at
the conzult, not including that day’s appointment.

The HLZ, Q12

The HL3 5012 Health Literacy Survey iz a subjective, perception-
based instrument, that usec 2 4-point Likert ocale to recond a patient’s
perceptions concerning 12 health-related tasks. Respondents are adked
to rate the difficuly level of health-related itema by selecting “wery
difficult ™ =difficult ™ “eazy,” “wery easy,” or 71 don’t kmow ™ [pae
Supplemental Table 1)

In accordance with Type P calculations described by Pelikan et al |
D022 pcores were caloolated ac the oum of the item’s mumesric valuss
acaled 2o 2 range from 0 to 100, A regponse was consddered imealid if
the participant angswered, “1 don’t know.” If there were more than two
imvalid responces in a sureey, that survey was disqualified from the
study. Scores were then categorized based on the following ocale:
»33.33 = Excallent, 66,67 and < 33,33 = Sufficient, =50 and < 66.67
= Problematic, and <50 = Inadequate. In total, 16 surveys wers diz-
qualified based on invalid responces. Therefore, HL ccores were calou-
lated for 150 patientz.

Trensletion o Spanish
At the otart of this study, there was no published evidence that the

12-item zhaort form of the survey had been used and validated in Spain,
nor tranclated to Spanish The principal researcher contacted the
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Intermational Coordination Cantre (100) of M-POHL, which iz regpon-
zibl= fnr:.l.lﬂ!.ur.is.i.ng the pos of the HLES instrument. to dstermine if a
Spanich language vercion wag available. The Spanich language wemion
uzed in thiz smdy was provided by the ICC and had been tranclsted by
the Hamburg Center for Health Economicz, Univemity of Hamburg, for
ue in the 11th wave of the Buropean Covid Sureey (BCOS) Corona
RBezearch™ (zes Supplementary Table ) The survey was not adapted for
uze in this stady with the Spanich population

Semtistics

Thiz study used [BM 5P55 27 to analyze the ourvey data To validate
the HLS <12, factor analysiz was performed incdoding Standandized
Root Mean Square Residual (SRMSH), Root Mean Square Error of
Approximation (RMSEA), and Comparative Pit Index (CFI. GF1 waz
extracted via GPA analysis wing SP5S AMOS. Principle Component
Analygiz (PCA)N teot was further conducted to determine conatruct wal-
idity. Prequency analymiz was used to create the sociodemographic
profile of the patient population.

Results
Validation of the HLS Q12 in this Spanish population

The reliability of the inctroment was tested uzing Cronbach’™s alpha
Thiz test helped to mexsure the intemal congistency of the data Cron-
bach’s alpha was 0.37, suggesting high or good internal conzistency of
tha sunvey iteme (Table 1)

The Hm.:u'-h'[r‘;uhﬂuﬁiu [FMO) measure waz nsad 0 mesxsune cam-
pling adequacy for each wvariable. Resultz showed an adequate FEMO
value of 0.363, supporting that the data wan suited for factor analyziz.

Bartlest'n Tect of Sphericity Approx. (X, = 341.526, df = 66, p <
0.001) chowed statictically zignificant regultz confirming correlations
did not ocour by chance and that factor analymiz could be performed.
PCA wan performed on all 12 jtems. The threshold for factor loading
values waz 0.3, which meant any factor loading below 0.3 waz not
amociated with the extrarted component ™" Per regultz in Table 2, all
itema were accepted going forwand.

Table 1
HlSye(112 FPsychometric properties including results from the Spanish
population.

Coustey Cronbach’s alphs  Single-Faetor Confismatoey Factor

Amaly s

SRMSR EMSEA  CFI
Austria 0.67 ouaT 0.3 07
Bl gium 0.82 oo s 0.98
Eeulgaria 0.78 oo o4 0.99
Czech Republic 078 ouas o.03 099
Desmark 075 U0 0.3 0.98
Frases: 0.81 oS ooz 1.00
Gesmany 073 1. o4 097
Hungary 076 oo 0.3 0.98
Eevdend 072 s 0.3 07
Taraed 0.80 U0 0.3 099
Ty 0.85 oS o4 0.99
Hoeway 073 T o4 097
Foengal 0.87 oS ooz 1.00
Fussan Foderation 086 ouas o4 099
Slovakia 0.81 oS o4 0.9
Slovenia 0.82 o4 ooz 1.00
Spain 0.87 o7 .05 096
Swimesland 072 T 0.3 0.98

Diata from Table 2: The HLS,; Consartium of the WHO Action Retwark M-POHL
{20227 The HLS:o-()12 Instrument to measure General Health Literacy. Fact
shest. ™ Dints for Spain is from this study.
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Socisdemographic prafile

Frequency anabyziz was performed to create a cociodemographic
profile of the 166 rezpondentz. Moct of the patiants were §1-70 years old
{26.3 %), followed by those who were 51-60 yearm old (18.1 %) and
71-50 yeare old (18.1 %). A cmall proportion of the zample zize were
below age 30 (10.8 %) Most respondents vizited the ‘Dizbetes” mpacialty
clinic, squaling 47.6 % of the zample zize, wheareas 9.0 % vigited *Car-
d.l.u.l.n-gy Sixty-eight percent of patientz were able to complete the qur-
vey on their own The remainderss required the amiztance of the
regearcher, family member, caregiver, or specialty nuree. More than half
of responidents were male (62.7 %) and 37.3 % were female All par-
ticipants identified az ciogender. Az chown in Table 3, the majority of
patientz were married or living with a domestic partner (60.3 %), and
the majority (33.0 %) had achieved a primary education level. Ninety-
free percent of participants were of Spanizh origin.

Health literacy in this petient population

Referring to the 12 items on the HLS) 012, respondents foumd it easier
to ‘act on advice from their doctor or pharmaciet” (3.31 + 0.60), and to
“judge if information on unhealthy habite, such 2 smoking, low phymical
activity or drinking too much aleohol, are relishle’ (3,13 + 0.70). Partic-
ipant scored lower when asked how difficult it was ‘to decide how you
can protect yoursell from illnem waing information from the mase media’
{241 4 0.83), "to fnd informaton on how to mansge mentql health
problems” (247 4+ 0.85), and “to undemtand advice conceming your
health from family oc friends’ (2.33 4+ 0064) (Table 4

Bazed onall 12 itemz, the median HL score was 67 and the meam waz 66,
Az described in the HLS 5012 factshest, participants” soores wess cate-
gorized into categorias of HL.™ We oboerved that 60 % of participants had
HL zcores categorized as inadagquate or problematic, while 40 % had HL
scores categorized 2z cufficient or excellant (See Fig. 1).

Dhocussion

The study cerved to validate the HLS)012 in the Spanizh popula-
tion, in the Spanizh language. Az to the extent of our knovdedge, the
survey had not been validated in Spain or in the Spanich language at the
ﬁ.m:ufﬂ:.ti.nrmﬁg;:.ﬁm. Howmyer, it had been validated and wed in
various studies in other Buropean countries ' When compared to
the validation statiztics of 17 other Buropean countries, ito use in Spain
with the zample population showed comparable poychometric proper-
timz (Table 117 Alpha coefficiants repartad for itz use in the 17 countrisg
varied from 0.67 to 0.87." Cronbach’z alpha for this study was 0.87.

Thiz study further generated a sododemographic profile of the
population of patients in Zaragoza health sector [T who attend cpacialty
consultations. Thin iz valuable information because research shows that
socicdemographic variables are acsociated with HL in both pozitive and

Table 2
PCA for the 12 fhems on the HLS, o (12

Component Matrix

Dens 1 0.679
Dem 2 0.690
Do 2 0.644
Doeam & 0.744
D 5 0.561
D & 0712
Dem 7 0.586
Do 2 0.534
Dem 9 0.692
Dens 10 0.566
e 11 0.570
em 12 0.783

Extraction Method: Principal Component Analysis.
" 1 component extracted.
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Table 3
Sample population socicdemographic profile
Wionan Pelian
N L] N L
Age < 30 1 1&1 8 77
31-40 4 6.5 E 58
41-50 E azF 1 P6
5160 1z 124 18 173
E1-70 13 10 34 317
T1-BO @ 145 3 0.2
B+ 8 129 7 &7
Specialry dinie Casdiclogy E 81 10 9&
Digestive: E azF 15 14.4
Ciabears 34 548 45 43.3
Oupomey 17 4 34 327
Complited by Fareir oot 41 641 T 0.2
Faee-mo-fare E azF 1z 11.5
[Eecylety
Fadent with e hedlp 14 226 16 15.4
of o Cansi Bar sresmsbes
o caregives
Fatent wich hedp of 1 16 1 1.0
che peincipal
Fisueaarher
EF the: advasead o .0 3 29
proction merse
Melarinel staliiE Marriid oF doasstie 34 548 BT 64.4
pantnes
Widowed 14 226 8 77
Divoeend 4 6.5 7 a7
Secparated 1 16 1 1.0
Blever marsed @ 145 1% 183
Ediication level Primary edicaks x 43 38 36.5
ESO [ Beromdary ) 8 129 @ a7
Efigh school 3 4.8 7 a7
Vicational raining % 145 26 250
Sudent 12 194 17 163
Mastes's disgres 5 Bl 4 38
Dosmniane: [} oo 1 1.0
Originm Spain 5 98 1M 97
Orher B a1 3 a9
Living situalios Biokmudy 1z 124 1E 14.4
With sy parteer 1% 3046 48 46.2
Farmer & fansily 15 242 M4 1.1
Childeen 8 129 B 58
Farenrg T 13 7 a7
Craher lamaly 1 1.6 4 3.8
nutinbeas
Friisady [} oo [} oo
[ doin't b & [} oo [} oo
prrEanent
[Re ey
Winek Unemplayed 9 145 & 5.8
Weork full-dme: 14 26 I 5.0
Wenrk past-o mae T 13 z 19
Fetiren with 16 258 BE 529
comtributoey
pnsion
Eetires: with a nan E 97 & 4.8
coaributey
Currently stadylog 4 65 4 a8
Disabilicy or sick E azF E 5.8
L
Rewidenes Bural i 43 I8 269
Usban F 7 TE 731
1 would classify my healbth  Vesy good 1 16 7 67
[ o m 413 40 47.1
Eesgular 3z 5.6 34 a7
Ead 4 a5 13 125
Wiy bad [} oo 1 1.0
L
Nietl muonth Iy inenimse <600 € E azF T 67
E01-B00 £ T 113 4 38
BO1-1000£ 4 6.5 i 2.6
1001-1.200 £ 8 129 @ a7
£1201 - £1500 E a1 15 14.4
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How masy appodnimssts
hawe you had in thds
oulpatient clinie not
imeluding roday?

£1507 — 2000

= €200

Spouse’s pension

Id suteer pot e
o™t o

1-2

34

5-&

6 VRS

E
10

13

2]
14

EUREYR "5

14.4
183

173
[

s
212

346

Tahle 4

(Flobal descriptive reaalts of the HLSe-(12 items.

O & seale lrom very
ERAY 0 VEEY
difficulr, how eary
woald vou sy bt i

Qs

Median  Q7E

1o

1

12

Tozal

o fined ot whese oo
&L prodesaianid hadp
wiher you are 117

by s gtand
informaron abour
wihat o do o a
meiesl emergency’
i ke the
advancages and
Aisadvantages of
differemt reatment
aptions?

b et an advice o
o doIE af
pharsacsa?

s [l Enloemation on
o 1o mansge
mezital health
probiems?

1o eraderrand
informaton abaur
peroemended healty
Sereenings of
CEAMINET ST

o ke i
infoamaron o
unhealthy hatas,
such a8 smaking, low
phiysieal activiny o
drinking tod much
abevhal, are pelable?
tis i hisw you
can peotect yousse!
Irom ilness uding
informanon fons the
s media?

s Pl BralcsemmaTion o
hisalehy lifesryles such
i plysicel exerelae,
healrhy food o
numAman?

o ereder gt advice
ST Yo
health feom family oe
Iriends?

e g harw pous
hising crnditong
may affert pour
hisaleh el
wellbeing?

b ke derislons oo
impeove pour health
aned wellbedng?

3.00

a.00

235

3.00

2.00

A.00

A.00

2.00

a.00

.00

3.00

3.00

2.00

312

3.09

s

147

37

318

41

318

199

LEST

Qe

DLE0F

B0

LESE

DEZL

hE4T

B0

[E gl |

0783

oo . 118



A MECishill e ol

B I nadequate

Problematic

msufficient

m Excellent

Fig: 1. Percentnge of patients with inadequate, problematic, sfficient, or
excellent health literacy.

neg;:ﬁv\em}rn."" o1 The more a health gyotem or hoapital knows and
uniderstands the sociodemographic profile of the population it cervea,
the better poized it io to create processes and policies that addres itz
patisnts’ opecific HL needs. ~

Uzing the newly validated HLS 012, we calculated HL scores for
thiz patient zample. Owver half of the patients (60 %) had limited
(problematic or inadequate) HL scores, which iz in agreement with a
large Buropean study that reparted 53 % of the Spanizh population had
lowr HL.* The validation report describing methodology and reqults of
the HLS, 012 acros 17 countries documentad a median HL score of 64
with a mean of 65. Similarly, this smidy population had a median HL
scare of 67 and 2 mean of 6.

Our findingn are in heeping with a repart that indicated one-third to
nearly half of Buropeans had low HL. ™ The resules warrant reflection
concerning the gtate of HL in thiz corrent study population. Az regearch
zhowwz, this large percenmge of patisnts iz more likely not o vse pre-
ventive care servicez, to have difficulty adhering to treatment and
medication regimena, mm.ﬁ':quvmﬂvuumugucyum:u and have
overall poarer health cutcomes ™! 4715

Looking at the specific responzes to the 12-item survey, respondents
found it moat difficult to judge and trust health information from cutzide
sources uch 2z the madia and friend: or family membern. These findings
are congruent with the uncertainty and distrust in “fake news,” oocial
mediz, and arsificial insalliganes. " Racpondent: alss found it difficult
to find information on how to manage mental health problems. Thiz iz a
meaningful finding, az the State of Health in the BU (Spain) Cﬁm.bj’]'-'mﬁl'.r
2028 reported that the burden of mental health izgues in & iz high,
Jnﬂthntmmmpeogleu'penm::dmmlzlhulﬂ:mm!hﬁwerhc
COVID-19 pandemic.”

Crur sudy provides information for Zaragesa health sector 111 of the
autonomous community of Aragon regarding the HL of patients
attending specialty consultationz. These recults should be conzidered
when creating or altering processes for healthcare delivery o ensure
that patients receive, understand, and act upon health information in
efective wayz. Improving HL can positively affect health outcomes for
individual patients and the larger community, while decreasing human
and financial resource burdens on the health syotem ™™

Limgtations and funoe research

Thiz study had cermin limitstions, ouch az zample zize, non-
randomization, and the specificity of care delivery zite being cpecialoy
comsultations. Mevertheless, a strength of thiz recearch was the unique
opportunity to evaluate HL of a population that reprecents the most
frequent users of specialty care cettings in Spain. This includes the aged,
and individuals suffaring from chronic conditions. *

120
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While moat HL stadies hanre been conducted in the United States and
Europe, it would be an equitable and valuable endeasvor to vee the
HLE, 4312 in Latin American countries to determine how HL compares
to HL in Burope. Latin America embraces a rich mix of cultures, indig-
enouz beliefs and languages.®’ These populations might present with
ailditional socicdemographic variables that were lesa considered when
studying European populations, much az the use of altermative medicine
or spiritual healers * Therefors, it iz necemary o determine if the
HLE, ~312 iz valid ameng such diverse patient profiles. In the zame
stream of thought, the Spanizh language wed in Latin American coun-
triex can differ from than that uzed in Spain* ht would be useful to
revizit the appropriateness of the current Spanich tanolation of the
HLE 4-012 if uaed in Latin America

Spain hag a decentralized healthcare sywtem, with each autonomouz
commumity being responsible for its own services. Thiz sudy evaloated 2
population in the community of Aragon; hence, the HLS 144012 chould
be given to patients in other autonomous communities to discover if HL
scares vary cignificantly. Thiz could serve 2= 3 useful benchmarking tool
for health services acroas Spain’s 17 commumities.
Comelisions

Thiz smdy contributea to the advancement of health literacy mea-
surement and study in various ways. It serves to validate the uze of the
HLE;4~}12 in Spain and in the Spanizh language. A cociodemographic
profile wasz created that can be wed to inform policy decizions regarding
HL for this cpecific population. The caloulated HL coores prowide valu-
able data chowing the need 2o address low HL in thiz patient populasion.
The findings 2dd to a growing body of knowledge around HL, aimed az
incressing the affectiveness of healthcare provizion and improving
health and wellbeing for all populations served.
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Measuring general health literacy using the 2

HLS,4-Q12 in specialty consultations in Spain

Angela McCaskill'”, Angel Gasch-Gallen'* and Jesica Monterc-Marco®®

Abstract

Background General health literacy (general HL) affects both individual and population health on numerous
lewels, with low general HL leading to increased morbidity, poor health service utilization, and increased healthcara
spending. This study calculated health literacy scores of 2 population attending spedialty consultations in the
community of Aragon, Spain. It further produced a socdodemographic profile and examined the relationships
between patients’ scores and socicdemographic variables.

Methods A sample of 150 patients from specialty consultations completed the internationally- validated HLS,,-012
to measure adult general HL. A 4-point-Likert scale gatherad information regarding 12 items of health literacy. Final
scores wiere divided into four categaorical levels: excellent, sufficient, problematic, or inadeguate. Independent sample
t-test, one-way ANCOVA, and a generalized linear model (GLM) analysis were performed to examine kay relationships
with respect to sododemographic variables and health literacy scores.

Results The survey was completed by 150 subjects aged 18 and owver in specialty clinics in Aragon, Spain. 59% of
respondents had inadeguate or problematic general HL, while 41% had sufficient or excellent ganerzal HL. Income
level had a significant effect on health literacy scores, F=2.129, (p< 0.05), 25 did different work situations, F=3.762,
(p < 0.001). Patients who self-reported as having dizbetes had a significantly higher health literacy score, t=2356

(p < 0.05) than those reporting other health conditions. According to GLM analysis, education, health status, income,
and the number of appointments were the strongest predictors of the heath literacy scaore.

Condluslons General HL inthis patient population was limited, and lower than in some comparable studies. The
socicdemographic profile constructed, and associations with health literacy established, provide policy makers,
healthcare administrators, and dinicians with information to consider new policies, processes and strategies to
improve general HL in this specific population.

Keywords General health literacy, Health literacy scares, HLS,-013, Patient education, Limited health literacy
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Background

Each vear billions of clinical consultations take place in
a variety of settings such as outpatient departments,
doctors” offices, community health centers and patients”
homes, via telephone and online video platforms [1, 2].
In 2023, the Spanish population made an average of 4.8
visits per person per vear to a health professional. This
number did not include remote consultations, consulta-
tions with advanced practices nurses, or visits to private
healthcare providers [2]. Therefore, the actual number
of annual visits per person is undoubtedly higher than
reported. Each of these visits presents a valuable oppor-
tunity to improve the general health literacy (HL) of
patients, family members, and caregivers.

As described by Sorenson, et al. for the European
Health Literacy Project Consortiom, health literacy
entails peoples knowledge, motivation and competences
to access, understand, appraise, and apply health infor-
mation [3]. The information may come from traditional
points-of-contact such as doctors and nurses, or other
sources such as the internet, digital health information,
television shows or commercials, school, work, or friends
and family.

HL affects the health, wellbeing and quality of life of
individuals and communities [4—6]. Research has shown
a link between HL and health outcomes at both patient
and population levels. People with sufficient to high gen-
eral HL are more likely to take advantage of preventive
care, to follow the doctors” and nurses’ instructions, to
take medication as prescribed, and to use health infor-
mation to navigate the sometimes complex health care
system. Populations with higher general HL have less dis-
parity in health cutcomes, are more equitable, and more
prosperous [6].

On the other hand. people with low or inadequate
general HL may be less likely to use preventive services,
follow doctors’ instructions, take medications correctly,
manage chronic conditions and seek and use medical
information. This can lead to an increase in the use of
emergency services, hospital readmissions and an overall
increase in morbidity and mortality. People with low gen-
eral HL. may experience a decrease in quality of life and
diminished overall feelings of wellbeing [7-9].

HL has been shown to have a relationship to sociode-
mographic factors, with vulnerable populations being at
greater risk. The elderly, low-income, individuals with
low education, and refugee or migrant populations are
miost at risk [6]. Low HL may continue the cycle of vul-
nerability because chronically ill people may experience
increases in work or school absences, causing a decrease
in learning and loss of income [10]. Caregivers may be
required to leave the workforce to care for their ill loved
ones, further threatening household earning poten-
tial. Medical costs can be expensive, which compounds
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the effects of illness on already fnancially-challenged
patients and families [11-13].

Low HL may also lead to increased healthcare spend-
ing. Both private and public payors make payments for
preventable use of high-cost services such as the emer-
gency room and inpatient care [10-12, 14, 15]. In addi-
tion, government social payouts may increase in order
to support those who are on disability due to prolonged
illness.

Provided the robust evidence that HL is associated
with health cutcomes and wellbeing, it is important to
study HL in varied populations. This is because certain
types of populations could require additional, custom-
ized or innovative approaches to improving HL. One
example of such a population are patients who regularly
attend specialty consultations. The need for specialty
consultations are often related to having a prolonged ill-
ness or a clinical condition that requires ongoing moni-
toring and care. This is a key type of patient to consider,
as they are more frequently presented with health infor-
mation, and will need to make decisions about their
ongoing care, and how to best manage their conditions
based on their understanding of the information. Thus,
the objectives of this study were to measure general HL
in this patient population using the HLS,.-(312, and sub-
sequently examine the relationship between the partici-
pants’ sociodemographic variables and their scores.

Methods

Study design and participants

The study used a cross-sectional design, with a sample
consisting of adult patients who regularly attended one
of the following specialty consultations: Digestive, Cardi-
ology, Diabetes and Ostomy. To be considered for inclu-
sion, patients had to be 18 years of age or older, willing
to complete the HLS,.-()12, and have the necessity to
make three visits to the specialty consultation within the
12-month study pericod.

The principal researcher visited each specialty con-
sultation on predetermined days each week in order to
recruit participants. The patients who had appointments
on those days are the ones who were asked to participate
in the study. given they met inclusion criteria. The princi-
pal researcher followed a predefined weekly schedule of
visits to the four specialty clinics during a seven-month
period from April — October 2023, In total, 166 partici-
pants met criteria and were invited to be in the study at
the time of their appointment. All invited patients agreed
to participate. They were given a written description of
the study protocol, signed informed consent, and comi-
pleted the HL5, ,-(12. Completed surveys that did not
meet the required scoring criteria were removed. This
resulted in 150 valid surveys to be analyzed.
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Administration of the HL5,-(12 was ‘face-to-face’
with the patient; however, the manner in which the data
was captured depended on variows factors. Patients with
lower literacy and vision problems preferred that the
questions be read aloud by either the nurse or the pri-
mary researcher. Elderly patients had a tendency to defer
to family or caregivers to mark their verbal responses
on the survey. In summary, all responses were cap-
tured on paper in one of the following ways: (1) by the
patient alone, (2) face-to-face” interview with the prin-
cipal researcher, (3) patient with the help of a family
member or caregiver, (4) patient with help of the prin-
cipal researcher, or (5) by the specialty practice nurse.
The principal researcher was available in the event that
a participant requested clarification. All surveys were
reviewed to verify that they were completed in full, prior
to the patient leaving the appointment.

The HLS,,-012

The HLS,.-(J12 was chosen for the study because it had
been successfully validated in 17 countries to assess and
benchmark general HL in adult populations [16]. The
HLS,,-(}12 was further an attractive measurement tool
because it only consists of 12 questions, which increased
the likelihood that participants would finish the survey,
while also recognizing the fact that patients, caregivers,
and nurses may have limited time [17]. A 4-point Likert
scale allowed participants to respond to how easy or dif-
ficult they found it to complete certain health literacy-
related tasks. Respondents were asked to choose, 1 “very
difficult,” 2 “dithcult,” 3 “easy, 4 “very easy, or option 5
(or #59) " don't know” The Spanish version of the HLS, ;-
(112 used in this study was provided by the International
Coordination Centre (1CC) of M-POHL and was trans-
lated by the Hamburg Center for Health Economics,
University of Hamburg, for use in the 11th wave of the
European Covid Survey (ECOS) Corona Research. (Sup-
plemental Material 1) [18].

Statistical analysis
This study used IBM SPSS 27 to analyze the survey data.
Frequency analysis was used to explore general HL.
We performed independent sample t-test and one-way
AMNOVA to examine key relationships with respect to
demographics and other characteristics. We further ana-
Iyzed the predictive nature of sociodemographic charac-
teristics on patients' HL score using a generalized linear
model (GLM) with a normal distribution family and an
identity link function. The dependent variable (HL score)
was not normally distributed as per Shapiro Wilk test.
Point estimates are presented as mean £5d.

HL scores were calculated and categorized according
to instructions provided in the HLS,-012 Instrument to
Measure General Health Literacy Factsheet (2023) [19].
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In accordance with Type P calculations, scores were cal-
culated as the sum of the item’s numeric values scaled
to a range from O to 100 [16]. A response was consid-
ered invalid if the participant answered, “] don't know”
If there were more than two invalid responses in a sur-
vey, that survey was disqualified from the study. Scores
were then categorized based on the following scale: =
£3.33=Excellent, » 66,67 and =&3.33 =Sufficient, > 50
and =66.67 =Problematic, and <50=Inadequate. When
combined, problematic and inadequate HL. were consid-
ered “limited” general HL [16] P*°.

Results

The HL5,,-()12 was scored for 150 participants. Table 1
summarizes the scores for each of the 12 items on the
survey, Eespondents found it most difficalt ‘to decide
how you can protect yourself from illness using infor-
mation from the mass media’ (2.41+0.83), 'to find infor-
mation on how to manage mental health problems'
{247 £0.85), and "to understand advice concerning vour
health from family or friends’ {2.83£.64).

The sample of patients had a median score of 67 and
mean of 66+13.63. As seen in Fig. 1, 59.3% of patients
had HL an inadequate or problematic level of HL, while
40.7% had sufficient or excellent HL.

Relationship between patient sociodemographic profiles
and general HL

AMOVA tests were used to explore whether HL scores
significantly differed with respect to sociodemographics.
Table 2 presents the mean HL score for different patient
groups categorized by sociedemographic factors. The
complete sociodemographic profile of the study popula-
tion is provided in Supplemental Material 2.

Owerall, the study found no significant difference in HL
scores between different categories of specialty consul-
tations (F=2.210, p=0.100). Patients' ages did not have
a significant influence on HL score (F=1.436, p=0.205),
however, the youngest age group (<=30 years) (n=18)
had significantly greater HL. scores than patients aged
61-70 years and 71-80 years.

HL score was examined by sex and gender. All partici-
pants identified as cisgender. While the results indicated
no significant difference in the HL scores between men
and women (t=1.543, p=0.216), the mean HL score
of women was slightly higher (68.06213.12) than for
men (65.17 £13.84). The distribution of HL for men and
women showed that 51% of the men had problematic HL
while only 5.1% had excellent HL. In the case of women,
44.7% had problematic HL, while 13.5% had excellent HL
{Fig. 2).

The study found a statistically significant difference
in HL scores between patients with different employ-
ment situations (F=3.762, p<0.001). Patients who
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Table 1 Desciptive results of the HLS 017 items
mem O a scale from very easy to very difficult, how easy would you say itis.- 025 Median Q75 MIn Max Mean  Std. De-
viation
1 to find out where to get professional help when you are 117 300 300 400 i s D 1=
2 to understand information about what to do in 2 medical emergency? 300 300 300 i e 0En
! to pudge the advantages and disadvantages of difesent treatrmeant options? 225 300 300 il 186 0603
q to act on adwvice from your doctor or pharmacist? 300 300 400 il 131 0602
5 to find informatiom on how to manage mental heaith problems? 200 300 300 4 247 DESY
& tounderstand information sbout recommendad haalth soreanings or 3000 300 A00 4 7 nsaEy
eeaminations?
7 to pudge If information on unhealthy habits, such as smoking, low physical actsity 300 300 400 1 i 1B DS
or drinkang too much alcohal, are ellable?
B to deckda how you can protect wourself from liness wsing Information from tha 200 200 300 1 4 241 0EZS
mass meedia?
] to find nformation on haalthy Iifestyliss such as physical exencse healfthy food or - 300 300 400 1 i 1B DA
nutrition?
10 to understand advice conceming your health from family or friends? 200 30 300 i 1B 0542
11 to judge how your housing conditions may affect your haalth and wellbeing? 300 300 300 i 03 00
12 to make dedsions to kmgrove your health and wallbaing? 300 300 300 i 3
Tatal 200 200 300 4 238 0ra3
Frequeney Percent the McFadden's Pseudo-B* value was 0.427. Education
Limited _ 16 LT and net monthly income were highly significant predic-
general HL Probl - 7 48.7 tors of HL {(p<0.01) when other sociodemographic vari-
ables were controlled. Parameter estimates showed that
SufTicient 49 32.7 the respondents with the highest educational qualifica-
1 8.0 tion, i.e, doctorate, had significantly greater HL scores
_ = ’ than other educational qualifications. In the case of net
Tintail 150 | (W10} monthly income, respondents within the income range

Ag. 1 Genesal haalth iteracy categoaies of the study population

were currently studyving recorded the highest HL. score
{79.15+8.36), which was higher than patients work-
ing part-time, retirees with contributory pension, and
patients with disability or sick leave.

Income had a statistically significant effect on HL
(F=2.129, p=0.05). Patients within €1,501 — €2,000 net
monthly income range had the highest score on average
{72.30), which was significantly greater than other listed
income levels.

The relationship between types of patient self-reported
illness and HL score was analyzed (Table 3). Statistically
significant differences in HL scores were observed with
respect to diabetes (£=2.356, p<0.05) and digestive dis-
ease (L = -2.034, p<0.05). Patients who self-reported
as having diabetes had significantly higher HL scores
(68.40+12.61) than others (63.18214.45). Patients
who self-reported as having digestive disease had sig-
nificantly lower HL scores (61.26116.31) than others
[67.36+12.55).

To determine the significance of each variable in pre-
dicting HL scores (the dependent variable), we used a
generalized linear model (Table 4). The overall model
was statistically significant (y*=83.484, p<0.01), and

€1,501 — €2,000 had sipnificantly greater HL scores
than others. Work status was a statistically significant
predictor of HL. score (p<0.05). Having 5-6 outpatient
appointments was significantly associated with a lower
HL score compared to having more than six appoint-
ments (p<0.05). With respect to self-stated heath status,
patients who self-reported their health as "very good’ had
significantly higher HL scores than all other categories
{very bad, bad, regular, and good) (p<0.05).

Discussion

This study used the HL5,;-(Q12 to calculate HL score and
determine general HL of a patient population attending
specialty consultations in the region of Aragon, Spain. It
further created a sociodemographic profile and examined
relationships between those variables and HL scores. It is
believed that this was the first time the HL3 ;-2 has
been used in Spain, and in the Spanish language.

The comprehensive project describing results of the
HL5,.-(12 across large general populations in 17 coun-
tries reported a median HL. score of 64 with a mean of 65
[16]. This study population had a median score of 67 and
mean score of 66, which is in alignment with the find-
ings from the 17 country study. Our results showed that
59% of respondents had HL categorized as inadequate or
problematic, while 41% had sufficient or excellent HL.
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Table 2 Patient socicdemographic profiles and general health literacy soores: ANOVA tests
N  Mean Standard Deviation 95% Confidence Intervalfor Min  Max F palue
Mean
Lower Upper
specialty clinic
Deabetas 71 6B5B 1286 65.54 7163 3/1T 10000
Cardiology 14 5663 11487 o7 7348 4545 B3E9
Digestive 2 6640 1231 &Gl 217 47323 Q167
Ostomy 45 6212 1573 57.54 6670 278 9167
Total 150 8617 1342 6357 6837 278 10000 212 000
survey completed by
Fatient slone 4 5783 1255 8539 Jo0z7 3511 100y
By the nursa 3 6645 BIS 4556 B6 05 6000 7574
Fatiant with help 26 6333 1832 5557 s 278 9167
Face to face Intenview 16 6033 113 54.30 6635 4241 BEE9
Tatal 150 8617 1342 a3gyr 6837 278 10000 147 0214
Age
<=3 & 7250 1230 6634 1945 4444 BRE3
3140 W 7DSS 1490 5588 B2 4732 9657
41-50 16 6652 1002 61.57 7236 4731 BOSA
51-60 26 &123 1354 5005 472 278 1000
&1-70 44 Adbl 1399 6035 68 B5 3511 5384
71-80 4 6161 754 5EAZ 6479 4444 BOSH
Bl+ 14 6536 1237 5E12 7241 S000 9167
Total 150 8617 1342 6397 EB37 278 10000 144 005
Sex
Woman 57 6BD6 132 ad.41 r2 4444 5384
Kan 98 A517 1334 62.39 6784 278 100
Total 150 6618 1343 6398 EB37 278 10000 1543 026
Marital status
Widowed 17 &0 1264 a1.28 439 5152 5384
Mever marned 26 &742 1906 ke d 7512 278 1000
wamedidomestic part ner 94 6636 1233 6384 EBF3 3611 9667
Cevonced 127 5862 1076 52.79 6645 3AA0  BOS
Tatal 150 8617 1342 a3gyr 6837 278 10000 OBl 0522
Education
ES0 (Secondary) 14 7DSZ  9ET 64.87 J6F2 4545 BI1E2
Shudent 25 &8I 133 63.72 T3 4444 G667
High school 11 6734 979 60,76 7391  S27E  BOSA
Masters degres 9 5691 B3L &049 7334 5455 BOSS
‘ocational training 33 &568 1376 &0El J0s7 41467 S167
Primary education 57 G337 1532 5633 6731 278 10000
Total 150 8617 1342 6397 EB37 278 10000 151 0O
Living situation
Farents 14 &6B54 240 5560 Bl47 278 B3B3
Fartmer & family 38  GB3E 1395 a3.78 7208 47323 Q167
Children 12 6561 1779 54.30 7682 AAF 9384
Mobody 73 &561 1086 6051 030 5455 10000
With my partner 6 &75 1058 a1.59 6751 34811 SGET
Ctiar Family memdbars 3 212 179 1763 10661 41467 7500
Total 150 8617 1342 6357 6837 278 10000 047 0798
work
Currently studying 7 7m14 B3S 7141 BEER G380 BEED
Retires with a noncontrbutory pension. 100 7207 209 6628 JTBA B38% 9S1&7
Unemployed 13 76 1309 G285 TBET 527E 65384
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Table 2 [continued)
N  Mean Standard Deviation 95% Confidence Intervalfor Miin Max  F pwalue
Mean
Lowear Upper
work full-time 3B G541 1231 65.37 7346 4721 9657
Disability or sick leave 12 6557 1266 57152 7362 4721 967
Retires with contributory pension Gl 6179 1435 5B.19 6538 78 10000
‘Work part-time L] S5E6T 900 4522 &80 4444 83970
Total 150 &61F 1342 G357 6837 278 10000 375 0003
I'would classify my health as
eay good 7 7154 B3 64,35 7954 6041 EB333
Good a3 6878 1566 63.02 JOES 278 10000
FRespular 5% &65B0 114% 62.75% G8ES /1 9167
Bad 14 &IET 1245 5527 6088 IAAT BOES
Total 150 &617F 13462 G357 6837 78 10000 075 0559
Net monthly Income
<BIE 13 &GED 1056 53.50 TeI7 ER56 D167
B01-B00 & a 5435 1240 35.52 7108 78 |
BO01-1000 € 14  &178 141 5363 6953 4444 10000
1001-1200 € & 7112 116 G516 oy ER56 D304
1201 - €1500 1%  &330 1152 5664 675 4444 Bl55
£1.501 — 2,000 1E 7119 1475 54.55 7953 3611 9asE7
=E2001 26  SBDO 1175 63.76 7275 E27E D157
1 dhortt know a 6868 1935 5251 B4FA 3385 E3E9
Spousat pension 2 5833 235 4715 o=l | BaAT 7000
Id rather not arswes 26 6379 1047 5EEE 6750 4167 BABS
Tatal 150 &6I17 1342 6357 6837 278 10000 213 0031
How many appodntments have you had in this cutpatient dinic ot including today?
1-2 5 G707 1327 6345 foe9 /1 9167
-] 30 68572 1208 &1.21 7024 4444 10000
56 12 6117 2156 4747 T4ET 278  B0ES
=6 wEls 54 5663 1275 63.15 o 4444 9657
Total 150 &6I1F 1342 G357 6837 278 10000 064 0588
S0.0% Table 3 Self-reported iliness and general health literacy score
o . I SelfReportediliness N Mean  Sandard
. Deviation value
LI e 2 T Hypertension es 45 B561 9E1 [elat=]
) ! ] 105 64543 1500
0% DHabetes es BE E8.40 12551 D020
A TR Mo B 6318 1445
a6t . 11.2% Codiovasculsr  Yes 32 6BO0 1468 0394
1002 II II II 5.1% disease Mo 118 6568 1335
o - no,omom o
Wamen Men
Digestive disaase Yes i3 6196 1631 0044
®lnadequate ™ Problematic Sulficient @ Excellent Mo 17 6736 1260
Fg. 2 Distribution of general HL cateqores for women and man e fes 4D BRSSO 17D 0%
0o 110 6826 1400

Icisgendes

In comparison, a study using the HLS;5-012 in Portugal
reparted notably higher HL with only 30% of the popula-
tion categorized as inadequate or problematic, and 70%

possessing sufficient or excellent HL [20].

The study found a statistically significant difference
in the HL between patients with different work situa-
tions. The category of “studying” was included in the
choices of work situation. Patients who were currently
studying recorded the highest HL scores. This could be
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Table 4 Generzalized linear model - parameter estimates

Farameter B Std. Error Lowwer Interval Upper interval p
valua

Iintarcapt) 110265 15893 FRI116 141415 Du00d

Specialty clinic

Cardiology 34386 4.188 -4773 11635 A0S

Digestive -1.638 3450 -B4T8 5203 0a39

Diabetos 3694 1648 -1.496 BEB4 m16a3

Cstoamy -

Age

<=3 BA50 BA52 =-10.132 13391 0433

340 -D5I7 6621 -138004 12050 08E9

41-50 -15m9 5.639 -145632 7474 D526

51-60 1.294 511 -B024 12012 A0S

61-70 -1.362 4,099 -12397 1672 0287

J1-En 1.500 4,405 -7135 10136 0733

El+ -

Sex

‘Woman 1.E27 1353 -15E89 6243 017

Man -

Marital status

Mamedsdomestic partner -1.B1 4.752 -11.034 7492 oFoz

widowed 1518 5355 -BSTT 12013 07T

Divorcad -F158 5380 -177az 1385 mIE3

Separatad 12552 13273 -13422 IBE07 0343

Menver married -

Education

Primary education -33712% 11673 -B5.105 -10353 mooa

ESC (sacondary) -26.787 11.207 -50.024 -3450 0024

High school -12EST 11776 -55o017 Q757 TS

viocational aining -35773 11.604 -58516 -13.030 o2

Shudeant -33.170 11.495 -EETar 10632 mooa

Master's degeee 47520 12623 -0 -22.780 Fel L]

Doctorate -

origin

Spain -5.546 4514 -15576 1685 0235

falit -

Living Situation

Mobody 104629 BIFF -5505 165852 e

Wit iy pastner o135 BI05 -7124 15395 o2

Fartmar & family o714 B.550 -3 26471 0255

Chilldren 12068 0658 -GB62 neay o2n

Farants -1752 B330 -19079 13575 0Tl

Otfar Family memibars -

work

Lnemiphoyvesd 0427 5.633 -11456 TnE13 0940

‘wiork full-tima -113 4.573 -12078 56581 0AT7

‘Wwiork part-time -10394 7im -2 524 1733 o149

Fetires with contributory pension -10277 4,509 -19015 -1432 a3

FRetires with a non-contributory pension -1240 5.830 -145647 BI67 o578

Curenty Sll.ld:dl'g 7623 B0z -B060 13306 0541

Desabilty or sk leave -

Residence

Fural -3.666 2445 -B458 1137 0134

Urban -
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Table 4 [continued)

Farameter B Std. Enror Lower Interval Upper interval  p
valus

I'would classtfy my health as

iery Bad -32E23 14.047 -60354 -5251 gL}

Ead -13536 5799 -24002 -1 0020

Fegular -11542 4967 -21.377 -1.806 0030

Good -1000194 4963 -19521 -0.467 0040

Very Good

Net monthly Income

<600 & BES10 d4.390 -0053 17113 0053

601-800 € -7.880 4,697 17086 135 0093

BO1-1000 € 1.B5D 4135 6334 So35 G54

10N-1200 € o4 31833 1538 16243 o4

€1.201 - €1500 D083 1585 -Famn £0d4 b=l |

E1501 — £2.000 13302 31853 5747 20BN 00

=200 5026 1831 -1563 13435 122

Spousa’t pension 1.B64 BEBE4 15548 19275 k|

Otiars -

How many appointments have you had i this outpa-

tlent clindc not Induding today

1-2 1.684 2542 -3397 E.665 D508

34 -1.8S 2832 6735 4,365 DATG

5-6 0563 4313 -18417 -1509 iy |

=6 visis

(scaled 105.7 = 12208 84311 132574

Crverall Results

Omnibus Test (Lkelhood Aatio Chi-5quare) B3 AR oo

FEMCF 0427

Dependent Wariables HLS,, 012p_score_1

Mcdel: (interceptl, Specialty dimic, Age, 5ex, Marital Status, Education lewel, Income, Origin, Living stuation, Wark, Residence, Health Status, Numbers of

appointments in outpatient clinic

" represents the reference category

a Maximum liksihcod estimats (Type Il
Distribution Family=Narmal; Link function=|dantity

that individuals who are already in learning mode and
are actively exploring new ideas and concepts are more
open or receplive to processing current and new health
information.

The ANOVA results showed that income had a rela-
tionship to HL score. A study in Valencia, Spain found
that population subgroups swch as low-income indi-
viduals presented with a higher degree of inadequate or
problematic HL [8]. Ouwr findings support this and other
studies that suggest a relationship between low-income
levels and limited HL [7. 9, 11].

MNumerous studies cite the relationship between age
and HL, stating that clder individuals generally have
lower scores [8, 21-23]. Our results did not support pre-
vious findings. The influence of older age could have been
diminished by the presence of younger family members
and caregivers at the appointment during which the sur-
vey was completed. The principal researcher noted that
older participants frequently deferred to the opinions or

help of the person accompanying them during the visit
when completing the survey.

As shown in Table 4, individuals who reported their
health status as “very good’ had significantly higher HL
than those who reported their health status as any of the
inferior categories. This finding is in keeping with a large
European study by Sorensen et al. {2015) which found
that people who reported their health status as “very bad’
or ‘bad’ experienced the highest proportion of limited
HL.

In total, 56% of participants found it difficult or very
difficult to decide how to 'protect themselves from ill-
ness using information from the mass media! This was
the survey item with the second lowest mean score.
These findings are in line with research that shows public
uncertainty and distrust with “fake news,” social media,
and artificial intelligence [11, 24-26], and highlights the
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need to ensure that individuals are equipped to iden-
tify health misinformation received from mass media
SOUICES.

There was no statistically significant relationship
between the number of times the patient had visited the
specialty consultation and their HL score, except in the
case of those who had 5-6 prior appointments. Patients
who had 5-6 appointments had a significantly lower HL
score than those who had=6. This is noteworthy, as it
suggests that the quantity of visits does not necessarily
reflect the guality of those encounters. A mere visit does
not necessarily mean that patients are understanding.
learning, and better equipped to manage and act upon
healthcare information.

Results further showed that patients who self-reported
a5 having diabetes had significantly higher mean HL
scores than those who reported having cardiovascular
disease, digestive illness, hypertension, cancer, or respi-
ratory conditions. This is not surprising. as people with
diabetes often reguire quarterly condition manage-
ment appointments, and many attend educational ses-
sions regarding medication management, nutrition, and
lifestyle practices. It is also a condition that normally
requires lifelong management [27]. This suggests that
frequent interactions with healthcare providers where
health information is exchanged over long periods of
time may improve patient HL.

Limitations and future research
This study presents both valuable opportunities as well
as weaknesses. The sample size for this study was small,
and we recommend the additional wse of the HLS-
(J12 in Spain on a sample size similar to those in the 17
country validation studies (r>1,000) [16]. We surveyed a
non-randomized sample of patients in a specialized care
setting. The HL5,,-012 should further be administered
to a randomized sample of patients in a more general
care setting. Finally, as no other studies could be found
that specifically measured the HL of patients in specialty
consultations, our ability to make direct comparisons was
While various studies have measured peneral HL,
reinforced that HL is often low, and determined that a
relationship exists between certain sociodemographic
variables and general HL. more studies are needed to
explore the solutions to these identified problems |7, 9,
11, 21, 22, 28]. One worthy direction for future research
is to explore the HL awareness and skills of healthcare
providers themselves. This is essential to determine if
healtheare providers understand the concept of HL, the
role it plays in health outcomes, and whether they pos-
sess the necessary skills to transmit health information in
ways that are understandable and meaningful to patients
[4, 29-31].

Page 9 of 10

Since it has been shown that HL affects populations,
further research is warranted on what countries can do
at the systems level to increase general HL. Health poli-
cies, literacy campaigns, amending or creating service
design and healthcare delivery should continue to be
explored [6, 32]. In the private sector, hospitals and care
networks are often more agile and able to restructure ser-
vices to meet users’ needs in innovative and alternative
ways. Thus, studies should determine how HL is or can
be addressed in these private care settings [33].

Given the rapidly increasing use of virtual care settings
and telemedicine, it is necessary to continue to analyze
how these venues affect general HL, as well as how a per-
son's general HL influences their use of such care settings.
When healthcare providers choose these care mediums,
the actual HL of patients, in addition to opportunities to
improve general HL, should be considered in the design,
functionality and ease of use.

Finally, increasing numbers of people are looking to
the internet and even using social media to diagnose
and treat their medical concerns. Our results showed
that people struggled with trusting health information
from mass media. Therefore, while the study of e-health
literacy has become more frequent, we recommend con-
tinued research that identifies ways to minimize disinfor-
mation and improve both general and e-health literacy
when using the internet |34, 35].

Conclusion

This study contributes to an important and growing
examination of HL in Europe. The results of the HLS ;-
()12 in this specific Spanish population provide a unique
view into the HL of patients in specialty consultations,
which can be used for comparison in current and future
HL studies. It further provides actionable HL data for
decision makers in this health sector of Aragon, Spain,
and highlights a need to measure HL. on a larger popu-
lation scale. Results show which sociodemographic vari-
ables are associated with HL. This information allows
policymakers as well as healtheare management to better
tailor HL. strategies taking into account those variables.
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The effect of nurse health literacy ,5.__9;

interventions on patient health literacy
scores in specialty consultations: a quasi-
experimental study

Angela McCaskill”, Angel Gasch-Gallen’ and Jesica Monterc-Marco?

Abstract

Background Fatient health literacy (HL) affects health and wellbeing on both ingividual and population levels. The
ability to receive, understand, manage and act upon haalth informiation can be positively influenced by nursas’ use

of HL strategies. This study examined the relationship between nurses'use of a HL checklist (intervention) and before
and after patient HL scores, and the effects of frequency and types of strategies used in specialty consultations in
Spain.

Methods This quasi-experimental, non-randomized study used the HLS,,-01 2 to calculate HL scores for 149 patients.
Calculations were performed both before and after 2 nursing intervention that consisted of using 2 HL checklist.
Faired samples t-test assessed the difference between patient HL scores pre- and post-nurse intervention. Frequency
analysis and Pearson cormelation whera used to examine frequendcies of nursing HL strategies used and assodiations
with HL scores.

Results The mean difference between the HLS-012 scores before and after intervention was — 594, with a standard
deviation of 11.50. Thera was a statistically significant effect of the intervention on HL score (t =-10.00, p< 0001). No
participant had HL classified as inadeguate’after the nursing intervention. Verbal teach back method was the most
frequent strategy wsed by nurses, and the use of 2 computer image was the most frequant visual aid.

Conduslons The use of a standardizad HL intervention by nurses was shown to have a positive effect on patient
general HL scores in specialty consultations in Spain. These results not only suggest that the use of a HL checklist can
be an effective HL tool, but also reinforce the potential of nurses to make a positive impact on both individuzl and
population health. Overall, these findings provide data that can be used by health systems, hospitals management,
and nurse education programs to adopt strategies to improve patient HL and health outcomes, while potentially
lowvering costs and ineffective resource utilization related to inadeguate HL.

Keywords Health literacy, Health literacy strategies, Patient education, Standardization in patient education,
Population health, Health literacy checklist
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Intreduction

Health literacy (HL) is a multidimensional concept,
addressing the resources and tools that people have to
obtain, process, make judgements, manage, and act upon
health information in ways that improve their health,
wellbeing, and quality of life [1-3]. HL strategies are
the actions that clinicians can use to ensure that patient
health education is received and understood in meaning-
ful, actionable, and empowering ways. The goal of HL
teaching is that patients will be able to process, under-
stand, make judgements about, ask informed questions,
and act upon a variety of sources of health information
received [1, 3].

Much has been written about the importance of health
literacy (HL) among individuals and populations. Low
HL has been linked to poor disease management, prob-
lems with medication adherence, and inconsistent use of
preventative healthcare services, all leading to increased
levels of morbidity and mortality [4-6]. Further, low HL
imposes a burden on already struggling health systems
due to patients’ increased wse of emergency services,
higher readmissions rates, and elevated costs related to
health spending, disability payments, and loss of work
and productivity [7-2].

In one retrospective study of 92,749 patients using the
S Veteran's Administration healthcare system over the
course of three years, patients with inadequate or mar-
ginal HL cost the health system 5143 million more than
patients with adequate HL [10]. Another study examining
the link between patients’ HL and their use of emergency
services found that individuals with limited HL had sig-
nificantly higher rates of emergency service use {(OR:
1.57, 95% CI: 1.02-2.43) and were more likely to experi-
ence a potentially preventable hospital admission {OR:
1.65, 95% CI: 1.00-2.73) [11].

The scope of HL goes far beyond just teaching [12].
Clinicians should educate patients with the goal of equip-
ping them to follow clinical instructions, adhere to pre-
scribed treatments, and take actions to improve their
health. There is agreement in health education literature
that certain educational strategies are more effective than
others in soliciting changes in patient behavior [13-15].
Some items cited as being more effective include the use
of visual aids, inviting questions, demonstrations, sum-
marizing and repeating instructions, teach back and
show back technigues, the use of computers, and the use
of multiple strategies instead of just one [16-20].

In particular, literature suggests that nurses play a piv-
otal role in the important quest of patient education and
improved HL [21]. Murses provide information about
medication, how to care for lesions, and how to perform
procedures such as giving oneself an injection of insu-
lin [22]. They may also help patients understand how to
obtain a doctor's appointment, request a prescription
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refill, or know where to look for additional support such
as social services. Nurses are often the communication
interface between patients and doctors, and even act as
mediators between patients and their family members or
CAregivers.

Researchers have approached the study of HL from
various angles. Some researchers created and validated
HL measurement instruments, and subsequently used
them to measure HL in various countries and in distinct
settings [1, 13, 23-30]. These efforts resulted in a body
of information that has facilitated an important assess-
ment of HL around the world, and especially in Europe.
Another dimension of HL that has been examined is the
effectiveness of different HL strategies, teaching tech-
nigques and methods [13. 18, 31-35]. Those studies are
also of import, as they showed that certain HL interven-
tions are more useful in changing patient behaviors and
improving health outcomes [36].

While HL measurement tools have been created
and wsed to calculate HL scores, and researchers have
explored the effectiveness of specific educational strate-
gies, few studies bring these two endeavors together. Fur-
ther, we found scarce research that has done this before
with a focus on the role of nurses. Therefore, the aim
of this study was to examine the relationship between
nurses' use of a health literacy checklist and pre- and
post-intervention HL scores, and the effects of frequency
and types of HL strategies used.

Methods

A quasi-experimental, non-randomized, pre-and-post-
test method was used because it was a viable method to
explore the effect of the nursing intervention on post-
intervention HL scores. This method also enabled us to
capture data about the frequency and types of HL strat-
egies used by the nurses. The study ran for a period of
12 months, between April 2023-2024. It was approved
on 16 March 2023 by the Department of Health, Ethi-
cal Besearch Committee of Aragon: PI23/083 following
law 1472007, 13 July for Biomedical Investigations and
Applicable Ethics Principles. It was further approved on
23 February 2023 by the Aragones health services (zalud).
All participants were given a take home description of
the study and signed consent forms.

Selection of study sites

Top nursing management selected the four specialty con-
sultations that would participate in the study. To select
the sites, the number of patient visits per year to each
type of consultation was examined. It was determined
that there was a higher probability that patients would
require three appointments within the 12-month study
period at the diabetes, ostomy, cardiology, and digestive
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clinics. Therefore, these were the consultation types
selected for the study.

Selection and description of participants
The patient sample consisted of individuals who regu-
larly attended specialty consultations in Zaragoza health
sector Il of the autonomous community of Aragon.
Specialty consultations included: diabetes, ostomy, cardi-
ology, and digestive. Inclusion criteria for the study were
(1) age 18 or older, (2) willingness to complete the HLS, -
(N2 survey two times (before and after HL interven-
tions), and (3) the patient had the necessity to make three
visits to the specialty consultation within the 12-month
period of data collection. There were no other exclusions.
T obtain the sample group, the principal researcher
followed a predefined weekly schedule of recruitment
from April — Movember 2023, The principal researcher
visited each specialty consult on predetermined days
each week. The patients who had appointments on
those days and satisfied selection criteria were invited to
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participate in the study. All 166 participants asked agreed
to be in the study. After loss of patients due to missed
appointments and invalid survey completion, before and
after HL scores were calculated for 149 patients.

Training of spedalty dinic nurses

A total of eight nurses participated in the study inter-
vention. These nurses were chosen because they were
the nurses already working in the chosen consultations.
These nurses were considered to have advanced knowl-
edge in their fields of practiced based on the fact that
they had all passed exams for permanent positions, had
more than 10 years of experience, and received special-
ized training for the medical condition they treat. In
order to standardize the nursing intervention, the nurses
participated in training. Each nurse agreed to attend
the HL training course, consistently ask the questions
on the HL checklist, use the strategies as instructed on
thechecklist, and ensure that each patient enrolled in the
study completed three visits to the consultation within a
12-month period (Fig. 1).

Murse training was conducted by the principal
researcher who was an advanced degree nurse. She also
had vast professional experience as a patient and clinician
educator, and was the project leader for an international
healthcare quality standard that outlined requirements
for HL [37]. Murse training consisted of (1) an in person
endorsement by the Director of Mursing highlighting
the importance of the study for best clinical practice and
patient outcomes, and an expression of her commitment
and support of the study, (2) an overview of HL. and why
it is important, (3) a discussion of populations at risk for
low HL levels, (4) a review of strategies clinicians could
use to improve patients’ HL, (3) role play between nurses

Table 1 Statistical results for general HL scores pre- and post-nursing intervention

Mean Median  Std 5td. Error Mean
Deviation
HLS) -1 2 score pre-intervention 6617 BAAT 1362 100 95% Con- significance
fidence
Interval of the
Difference
HLSq-011 2 post-intenention TREY 7576 535 183 Lower Upper & One-  Two-
Sidedp Sidedp
Falred Differences pre-post Intervention -394 1150 ass 1190 -7497 -10:00 P<0001 P<000
Stder*  Point
Estimate
Falrad Samples Effect Szes Cohen'sd 1150 085 -1  -066
HLS, -0 2 score pre- and post-intervention Hedges'g 1157 -085 105 066
HLS,-012 score pra-and post-intervent ion Wilooson Signed Banks Test z ASymp.
.
[2-tzlled)
1FE oo

a Standardizer. The denominator used in estimating the effect sizes. Cobhen's d uses the ssample standand deviation of the mean difference. Hediges' cornection wses

the sample standard deviaticn of the mean difference, plus 2 comection factor
b. Based on negative ranks
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and pretend patients in hypothetical teaching situations,
and (6) a description of the nurses’ roles and responsi-
bilities in the study. Finally, nurses reviewed the content
and wording of the HL checklist prior to its use. This was
done to ensure that it was appropriate and understand-
able by both the nurses and the patient population they
treated.

Data collection and measurements

The health literacy survey named the HLS,-0Q12 was
used to assess general adult HL. The HLS,-012 had
been validated internationally in 17 countries and in 17
lanpuages using different types of data collection with
acceptable psychometric properties and validity [30, 38).
It was further an attractive tool because it consists of only
12 questions, which minimizes the use of both patient
and nurses’ time.

The HLS5-012 is a subjective, perception based
instrument, that uses a four-point Likert scale to record
patient’s perceptions concerning 12 health related items.
Respondents were asked to rate the difficulty level of
health related items by selecting “very difficult,” “difhcult,”
“easy,” “very easy, or "l don't know" In accordance with
Type P calculations, scores were calculated as the sum
of the item's numeric values scaled to a range from 0 to
100 [30]. If there were more than two invalid responses
in a survey, that survey was disqualified from the study.
Scores were then categorized based on the following
scale: = 83.33=Excellent, > 66.67 and =83.33="Sufficient,
> 50 and =66067=Problematic, and =50=Inadequate
[30].

The survey was completed during face to face consulta-
tions with patients. Beponses were captured on paper in
one of the following ways: (1) by the patient alone, (2} an
interview with the principal researcher. (3) patient with
the help of a family member or caregiver, (4) patient with
help of the principal researcher, or (3) by the specialty
nurse. The HL5,;-012 had been previously validated
using the paper-assisted personal interview (PAPI) mode,
s0 these were acceptable data collection methods [38].
The principal researcher was present for the completion
of the surveys in case the patient had questions. All data
was anonymized using a unique participant identifier.

The intervention in this study was the use of an HL
checklist (Additional file 1). The checklist was created
by the principal researcher based on three inputs. First,
select items were chosen from the HLS;-()12. Second,
the teaching strategies included in the checklist were
selected based on research suggesting that those were
some of the most effective strategies. Lastly, studies sug-
gest that the use of more than one teaching strategy is
most effective. Therefore, the checklist also required this
practice from the nurses [13, 18, 30, 39).
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The checklist consisted of seven questions aimed at
reinforcing the patients” understanding of, and access
to, health information. Three questions were open
ended and allowed for continued dialogue between the
patient and nurse if needed or desired. The checklist also
required the HL strategy of summarizing or reinforc-
ing the important points of that days' appointment. The
final section of the checklist required that the nurse use
a minimum of two HL. strategies listed in the checklist.
For example, using the teach back or show back method
along with the use of one or more visual aids. The check-
list length and questions were chosen with the goal that
its use would not require more than 10 min. This is key,
given that both clinicians and patients are often short on
time during consultations.

The nurses used the checklist with participants during
all three of their appointments. The first use was after the
initial HL5;4-0)12 was completed by the patient. The sec-
ond time was during the patient’s next regularly sched-
uled appointment. The final time was during the patient’s
third visit. The patient also completed the post-interven-
tion H5L,,-(212 at the end of the third appointment.

Data analysis

IBM 5PSS 27 was used to analyze survey data. To exam-
ine the difference between before and after HL scores,
paired sample t-test and Wilcoxon tests were performed.
Cohen'’s d was used to determine effect size, with a d=8
considered to be a large effect. Frequency analysis was
utilized to assess how often the nurses used each HL
technique on the checklist. Pearson correlation deter-
mined which specific strategies as well as number of
strategies had a statistically significant association with
health literacy scores {(HL scores) post-intervention. This
study assumed a significance level of 0.05.

The Shapiro-Wilk test was used to test for normal-
ity before using paired sample t-test. Results were
significant, so the null hypothesis of normal distribu-
tion was rejected. An outlier identified via boxplot was
removed from the dataset, then the data assumed normal
distribution.

Results

Patient heath literary scores pre- and post-nursing
intervention

Paired sample t-test assessed the difference between HL
scores pre- and post-intervention. The paired sample cor-
relation test showed that the mean difference between
the two scores was —9.94, with a standard deviation of
11.50. The significance level indicated a statistically sig-
nificant effect of the intervention on HL score (t = -10.00,
p=0.001). Cohen’s d was negative and 0.86, which indi-
cated a large effect size. and that the mean HL score of
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Table 2 Health literacy pre-and post-nursing health literscy
intervention

Pre-intervention
Classification N Parcent  Walid Curmulative
Percent Percent
Inadequate 6% 856 or o7
Problamati: 73 440 dET 593
Sufficiant 45 15 Ty 520
Excellent 1 7z B 10043
Total 150 904 1000
MESINg  Systeam & 956
Tatal 166 100D
Post-intervention
Classification N Percent  Walid Curmulative
Percent Percant
Froblematic 37 123 HME B
suffickant 81 494 550 o
Excellent 30 181 00 10043
Tokal 149 B33 1000
MEsINg  Systeam 17 102
Total 166 1000

the pre-intervention group was lower than the mean for
the post-intervention group.

The Wilcoxon test was used to confirm the effect of the
intervention. The mean score in HLS,, (J12_group_1 was
lower {2.39) than the mean score in HLS,5_(J12_group 2
(2.96). The z-statistic was —7.12, and the asymptotic sig-
nificance was <0.001, showing a statistically significant
difference in the scores of both groups. Based on mean
ranks, it was proven that overall sample HL scores post-
intervention were greater than pre-intervention.

The same HL score component was treated as a con-
tinuous variable for better understanding of the interven-
tion's cutcome on patients’ HL. scores. The results of the
continuous variable (HLS,, ()12 score) showed that pre-
intervention, the mean HL score was 66.17 (3[:13.62),
whereas post-intervention, the mean HL score improved
bo 75.89 (S 9.95).

Most of the respondents in group 1 (pre-interven-
tion} had HL that was ‘problematic’ equaling 48.7%
(73 patients) of the valid sample, followed by 32.7% (49
patients) who had ‘sufficient’ HL. After HL interventions,
most patients had HL that was sufficient’ equaling 55%
of the valid sample (B2 patients) and 20.1% (30 patients)
were ‘excellent! In post-intervention group 2, only 24.8%
{37 patients) scored ‘problematic; showing marked
improvement. Mo participants had HL that was ‘inad-
equate” after the nursing intervention (Table 2.

HL scores post-intervention were also analyzed by
sex. All respondents identified as cisgender. For the
pre-intervention HL survey, a greater percentage of
men had ‘inadequate’ or ‘problematic’ HL than women.
Women showed a greater percentage of ‘excellent” HL
than the lesser categories of ‘sufficient; "problematic; or
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Fig. 2 Pescentage of particlpants by sex with Inadequate, problamatic,
suffictent or excellant HL pre-intervention (dsgendar)
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H0.0%
T
.10
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Fg. 3 Pescentage of participants by sex with Inadequate, protiamatic,
suffictent or excellant HL post-intanention (osgendesn)

‘inadequate. Post-intervention, the percentage of men
whose HL was categorized as ‘excellent’ had increased
from 41.7 to 76.7% (Figs. 2 and 3). Descriptive statistics
showed that the mean HL score improved post-interven-
tion for both women (68.07 to 75.45) and men (65.81 to
T6.25).

Frequency of health literacy strategies used by specialty
practice nurses

Frequency analysis quantified the nurses' use of spe-
cific strategies (tools, or techniques) chosen from the
HL checklist. Verbal teach back method was the most
frequent technique used over the course of the three
appointments, selected by nurses 79% of the time. In
regard to the section of the HL checklist that required
the nurse to select a visual aid, use of a computer image
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Table 3 Frequency of health literacy strategy used

Appolntment 1 Appointment 2 Appointment 3 awverall

Count ColumnM% Count ColumnM% Count ColumnN% Count Column N %
verbal/Action
Tewch back what you have leamed (Varbal) 133 Bi0A% 136 FEA% 132 B0 3o o0
Show back what you have learned (Action) 37 8% 27 16.4%: ai) 12.1% B4 17105
rone 19 11.5%: a LN 4 24% 3 G35
Wisual Alds
Educational Brochune 3B I310% 14 E5DG 1a 6.1% 62 115%
Poster a 0.0%: 1 .69 z 12% 3 5%
Motes from the vist 10 AL & 31.65% 11 &6.7% v S50
Computes Image 7l 43105 a1 A91% fl:] A6.15%% 118 A45.1%
Fictuse on phone or 3pp 2 12%: 2 1.35% T A% 11 279
Physical model or device 51 30.9%: 55 3353% 47 el i 153 309%
Hione 40 242% 18 10.9%% i) 12.1% 7B 15.8%

Table 4 Comelations between type of health literacy strategy
and post-intervention HL scares

HLS,, Q12p_score

post-intervention
HLSq_(¥12p_score Pearson Comelation 1
5ig. (2-taled)
Wl 148
vierbal taach badk Pearson Comelation 0128
Sig. (2-tallexd) 2120
N 148
Action show backwhat  Pearson Comelation 0140
vou learned sig. (2-taled) a.0%0
M 148
Malthes teach back nor  Pesarson Comelation o7
show back Shg. (2-talled) 0340
N 148
Educational beochure  Pearson Comelation 0063
5ig. (2-taled) 0449
M 148
Poster Pearson Comelation -007%
Sig. (2-taled) 1342
Wl 148
Kotes from wisit Pearson Comelation 0.0z
Sig. (2-taled) 0.804
N 148
Computer Image Pearson Comelation 0074
5ig. (2-taled) a3
Wl 148
Fictuse on phone or Pearson Comelation 0011
app 5hg. (2-taled) 0ass
N 148
Physical model oo Pearson Comelation 0153
davice sig. (2-taled) 0063
M 148
Did not usa any wisual  Pearson Comelation 0026
akls 5. (2-tallesd) 0752
N 148

**Correlation is significant at the 001 level (2tailed)
*Cornefation is sigrificant at the 005 level (2-tailed)

was the most popular choice at 46%, followed by a physi-
cal model or device 31% of the time. The least frequently
used verbal/action technique was the show back method
(17%), and the least often selected visual aid was a poster
{0.6%) (Table 3).

The study further examined the association between
the total number of techniques used in all three appoint-
ments with the same patient and that patient’s HL score
after the intervention. There was no statistically sig-
nificant correlation between total number of techniques
used from the checklist and HL. score post-intervention.

Relationship between the type of health literacy
intervention used and patient health literacy score
Pearson correlation was used to determine whether any
of the HL strategies used in the appointments had a sta-
tistically significant association with HL score post-inter-
vention. The ‘show back what vou have learned {action)’
technique had a statistically significant negative rela-
tionship with HL scores after interventiom, r = -0.140,
p<0] {correlation is marginally significant). Moreover,
the use of physical model or device visual aid also had a
statistically significant negative link with HL scores post-
intervention, r = -0.153, p<0.1. There were no positive
statistically significant associations revealed ( Table 4).

Discussion

This research examined the relationship between nurses'
use of a HL checklist and patient pre-and post-HL scores
in specialty consultations in Spain. It further studied the
effects of frequency and types of strategies used. Our
data showed a statistically positive relationship between
nurses use of the checklist and patient HL. scores. In the
present study the mean HL score was 66 before HL inter-
vention, and post-intervention it increased to 76, In one
of the first large scale studies of HL. across 17 European
countries using the HLS,;-(12, the mean HL score was

65 [30]. After the use of the checklist in this study, the
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mean HL score was notably higher than that of the larger
European population previously studied.

Research suggests that individuals with moderate to
high levels of HL are more likely to utilize preventive
care, adhere to medical advice from doctors and nurses,
take medications as prescribed, and effectively navigate
the often complex healthcare system using available
health information [6]. One promising cutcome of this
study is the likelihood that the participants who did expe-
rience an increase in HL will be able to benefit from these
same positive health behaviors.

It is interesting to note that post-intervention, men had
a larger increase in mean HL score than women. This
could be influenced by the fact that women have histori-
cally been assigned the role of caregiver, and therefore
they accumulate more knowledge around healthcare and
health information over the course of their lives [40, 41].
In as such, their scores were higher than the men before
the intervention, which left less room for improvement
post-intervention.

In relation to types of HL stratepies used, 79% of the
time nurses chose the "teach back” techmique. This tech-
nique has been proven to be an effective tool for increas-
ing patient learning and clarifving misunderstandings
[19, 42]. While statistics did not show a significant rela-
tionship between this technique and HL scores in this
study, the combination of this technique with other items
on the checklist could be the source of improved HL. In
regard to visual aid, “use of a computer image” was the
tool most frequently used by the nurses in this study.
Friedman et al. {2010) found that computers can be an
effective health teaching strategy [18].

There were no statistically significant positive rela-
tionships found between the number or type of HL
technigues used on HL scores. Monetheless, the overall
patient scores did improve significantly post-interven-
tion. This suggests that the first part of the checklist,
which contained the seven questions and one summariz-
ing technique that allowed for open ended discussion and
deeper dialogue may be key to engaging and educating
patients. It also implies that the quality of the interaction
is more important than the mere quantity of strategies
used with the patient. Another possible explanation is
that the HL checklist required the use of multiple strat-
egies. This supports research reporting that the use of
multiple strategies produces better learning and behavior
outcomes [13, 16, 18].

Contact with nurses are some of the few relationships
of trust that patients have during which they obtain and
process heath information [43). Hence, nurses can play
a pivotal role in improving patient HL [#4]. Our findings
support previous work showing that nurses contribute
significantly to support and advance patient HL [22]. A
study in Spain found that patients receiving care from
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advanced practice nurses had higher satisfaction scores,
felt they received more time and dedication in consulta-
tion, and received more information [45). Likewise, our
results show the value of nurses with specialized disease
knowledge in increasing patient HL. In particular, the
use of specialized and experienced nurses in this study
emphasizes the potential benefits of promoting and for-
malizing the field of advanced practice nursing in Spain.

Strengths and limitations

This study was novel in various ways. First, it looked
at before and after intervention HL scores of a patient
population. This is in contrast to many studies that set
a baseline by measuring HL scores of a sample popula-
tion, but do not perform interventions and reevaluate HL
scores afterwards [27, 46). The investigation was further
important in that it not only used a new HL checklist, but
sought to illuminate which HL technigques worked best
within a patient population. The results of this study can
be used to inform future exploration regarding which HL
strategies are most effective in increasing HL.

Murses use various standard assessment tools such as
the Glascow Coma 5cale, the Braden Scale, Morse Fall
Scale, and the GAD-7 [47-49]. Our findings open a dis-
cussion concerning the need for a short, standardized
tool for HL that clinicians can easily use with patients.
The Agency for Healtheare Research and Quality’s Health
Literacy Universal Precautions Toolkit is one such option
[50]. However, the checklist in this research is shorter
and specifically aimed at meeting the HL needs of the
patient at the exact moment of patient, caregiver, or fam-
ily member contact.

While this study used the checklist in specialty con-
sultations, none of the questions were specific to any of
the specialty consultations. Rather, the questions were
general and could be used in all types of healthcare set-
tings. Further, the list of HL strategy options on the
checklist were varied and applicable in many settings,
only depending on what resources are available to nurses
at the time of interaction with the patient (e.g., comput-
ers, brochures, physical models, posters). Therefore, the
creation of a rapid and feasible HL checklist based on the
results from this study could be a viable tool for nurses to
use in their daily interactions with patients and caregiv-
ers in a variety of care delivery settings.

Various study limitations should be considered when
interpreting our findings. The HL checklist created for
this project had not been walidated. Therefore, future
research involving validation of the checklist could
strengthen these findings, while also providing an addi-
tional validated tool for use by researchers and dinicians.
Further, there was no control group of patients who did
not receive the nursing intervention. This makes it difh-
cult to prove causality and lessens the certainty that the
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improvement in HL scores was not due to external fac-
tors that could have influenced the results. Another limi-
tation was the inability to control for differences among
the nurses and their teaching styles. Some nurses could
have been more effective in using the checklist than oth-
ers, and perhaps only their patients showed improve-
ments in HL. scores. Finally, the study took place in
specialty consultations, and the results may not be gener-
alizable to all care settings.

Future research

While this study explored which HL interventions were
statistically significant in improving HL scores in spe-
cialty consultations, further explorations should con-
sider investigating teaching techniques that are most
effective in various care settings [15]. For example, some
techniques might work better in specialty consultations
where there is more frequent follow up with the same
patients, whereas others might be more impactful during
the less-often general practitioner visit, or in a rapid set-
ting like the delivery of emergency services.

According to the self-reported sociodemographic
data, the profile of this sample population was signifi-
cantly homogenous. In 2023 the OECD reported unprec-
edented amounts of new permanent immigrants and
asvlum seckers worldwide [51]. As countries around the
globe are facing continwed migration, health systems
will need to provide care to increasingly diverse popula-
tions. In future studies, it would be valuable to explore
whether certain HL strategies work better with patients
from specific cultures and linguistic backgrounds. Simi-
larly, nurses come from a diversity of backgrounds and
ethnicities. These factors could influence the types of
strategies used, and some nurses might not feel as com-
fortable using certain strategies based on cultural norms
and power differentials. Therefore, this would be a vaha-
able extension of our work.

Conclusion

This study aimed to take HL research a step further, pro-
viding data that can be used by nursing education pro-
grams, as well as hospitals and health systems as they
seek to create processes and protocols that increase
service user (patients, families, and caregiver) HL. The
results suggest that nurses” use of a standardized check-
list aimed at improving patient HL. was effective. While
some strategies on the checklist were shown to be more
impactful than others, & mix of strategies appears to
work the best. Nurses' use of engaging questions, and
summarizing what was discussed or learned during the
appointment may be the technigques that most positively
influenced HL scores in this patient population.
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Implementation of the new healthcare standard 150 7101, clause 8.10.5 Health
literacy and effects on patient health literacy and perceived quality of care

ABSTRACT

Qbjective: This guasi-experimental, non-randomized study described the process of
implementing 150 7101 subclause 8.10.5 Health literacy in specialty consultations, then
determined the effects of implementation on patient general health literacy scores and

perceptions of quality of care.

NMethod: Implementation steps were outlined, nurses were trained and used a
standardized health literacy checklist with patients. The HLS:~Q12 was used fo calculate
patients’ general health literacy scores pre- and post-implementation of subclause 3.10.5.
Faired samples t-test and Wilcoxon signed-rank test determined relationships between

implementation, health literacy score, and quality of care perceived.

Results: Mean general health Iiteracy scores increased post-implementation from 66.35
to 7629, as did the mean score of perception of quality of care received (M = 3 87 to M
= 3.99). Wilcoxon test for both variables was significant (P=.001), and effect size was

large (d = 0.8).

Conclusions: Implementation of 1S0 7101, subclause 8.10.5 Health literacy had a
positive, stafistically significant impact on patient general health literacy scores and
perceptions of quality of care. This is valuable information for healthcare management
decision makers as they implement new standards and seek to improve patient health

autcomes.
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Introduction

Health systems, hospitals and clinics around the world aim to provide effective, safe,
timely, and equitable care. This endeavor is increasingly difficult due to a large percentage
of ageing populations, rising healthcare costs, workforce shortages, climate events, mass
immigration, and the residuals of a global pandemic [1,2]. Amongst the various actions
healthcare organizations take to confront such issues is the implementation of healthcare

quality standards.

Cluality standards exist on both national and intemational levels. Many are required by
national governments or payor systems, while others are voluntary. In some countries
healthcare organizations might receive higher reimbursement rates or preferential
consideration if they have achieved certification. Whatever the motivator, research shows
that the implementation of quality standards can lead to improved patient safety, better

health outcomes, and decreased organizational and clinic risk [3-5].

In 2018, there were three intemational actors that called attention to the dire need for
improved healthcare guality: The World Health Crganization in The Handbook for natiohal
guality palicy and strategy, the Lancet Commission for High Cuality Health Systems in
their article, High-qguality health sysfems in the Susfainable Development Goals era; time
for a revalution, and the OECD, WHO and World Bank in a joint publication titled,
Deiivering qualify health services. 4 global imperative for universal health coverage [6—
4]. These global plavers provided guidance and issued a call to action for improving

healthcare quality.

% |
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Healthcare standards have existed in the market for years, including familiar ones from
the Joint Commission, the International Society for Cuality in Health Care (150ua), and
Accreditation Canada’s H5O standards [9—11]. While these standards are specific io
healthcare, a general quality standard, IS0 9001, has been implemented by hospitals
worldwide to create management systems based on the plan, do, check, act improvement

cycle [5,12-15].
150 F104:2023 Managemeant sysfems for quality in healthcare organizations

In 2020 an expert workgroup of healthcare providers, quality and risk managers,
independent consultants, and academics from both public and private entities gathered
o create a new healthcare quality management systems standard through the
International Organization for Standardization (1'50) [2]. They endeavored to create a
standard that was healthcare specific while including the internationally recognized and
proven practices of an 'S0 management systems standard. After three vears of global

collaboration, the first ever 150 standard for healthcare quality was published [16,17].

IS0 7101 contains 10 clauses, with clauses 4-10 outlining mandatory requirements.
Clause 3.10 of the standard is dedicated to people-centered care. One dimension of
people centered care as described in the standard is ensuring the health literacy (HL) of
senvice users (patients, families, caregivers). HL is & measure of the ability of service
users to receive, understand, and act upon health information provided to them [18].
Subclause 2.10.5 of the standard outlines requirements for organizations who endeavor

to foster service user and workforce HL (Supplementary Information 2).

Why is heaith iteracy impartant?

(]
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Health literacy was included in the standard because guality care should be effective and
produce favarable health outcomes. One way to achieve this is through improving HL.
Low HL is linked to poor management of chronic disease, decreased capacity fo
understand and follow doctors' orders, diminished medication adherence, more frequent
use of emergency services, and higher rates of hospital readmissions[19]. Low HL is
considered a social determinant that contributes to inequalities and economic hardship,
with vulnerable populations being at greatest risk [20-22]. Studies reveal that general
adult HL in BEurope is low, with almost one half of people struggling to understand basic

health-related information [23,24].

Study obfectives

Upaon effective implementation of the 150 7101 standard, an organization should be able
to show objective evidence that they have satisfied requirements of the standard, and
that the system is effective. With a new standard in the market, the question remains:
"How do we know that implementation of the standard is effective in satisfying
requirements of the standard and producing desired outcomes?” In the particular case of
IS 7101, subclause 3.10.5, objective evidence would consist of verification that
implemeantation of HL requirements did have a positive effect on HL. In an attempt fo
answer this question, this study had three objectives: 1) describe the process of
implementing IS0 7101 subclause 8.10.5, 2) determine if there was a relationship
between the implementation of IS0 7101 subclause 8.10.5 Health literacy and pre- and
post-implementation general HL scores, and 3) determine the effects of implementation

on patients’ perceptions of quality of care received.

Methods
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Study design

This quasi-experimental, non-randomized study lasted for 12-months between April 2023
- 2024, It was approved on 16 March 2023 by the Government of Aragon, Department of
Health, CEICA following law 14/2007, 13 July for Biomedical Investigations and
Applicable Ethics Principals, with approval number PLI237/0383. It was further approved on
23 February 2023 by the Aragones health services (Salud) to be conducted in the Hospital
Clinico Universitario “Lozano Blesa.” Participants received a verbal ovenview of the study,

a take home copy of the protocol, and all signed informed consent.

The sample consisted of patients who regularly attended one of the following climics:
Diabetes, Ostomy, Cardiology, and Digestive. Inclusion criteria were: 1) age 18 or older,
2) willingness to complete the HLS-Q12 survey two times  (pre-and post-
implementation), and 3) the patient had the necessity to make three visits to the
consultation within the 12-month period of data collection. There was no other exclusion
criteria.

Using G*Power (version 3.1.9.7) to calculate sample size, it was determined that fo
achieve 0% power, detect a large effect, at a significance level of 0.001, a minimum of
15 paricipants were needed [25]. To recruit the participants, the principal researcher
visited each consultation on predetermined days each week, following the schedule for
eight months. Patients with appointments on those days who met inclusion criteria were
asked to participate. 166 patients met selection criteria and agreed to participate. All
patients took the initial health literacy survey; however, after participant loss, pre-and-post

surveys were collected for 134 patients. Loss was due to, 1) the patient not attending all

n
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their medical appointments, or 2} their responses to the HLSs-212 did not meet the

scoring criteria for valid responses as defined in the scoring shest [26].
Statistics

Data was analyzed using IBEM SP35 27. The Shapiro-Wilk test was used to determine
mormalty of distribution. For patients’ general HL scores (before and after the
implementation of IS0 7101 clause 8.10.5 Health literacy), the Shapiro-Wilk test results
were not significant (HLS19_C2p_score_1 p=0.316; HLS19_Q12p_scaore_2 p=0.082),
therefore paired samples t-test was used. In the case of perception of quality of care (pre-
and post- implementation), the Shapiro-Wilk test results did not follow a normal
distribution, hence, Wilcoxon signed-rank test was used. Cohen's d was considered to
have a large effect size when d = 0.8. We also added a page to the HLSs-Q12 to capture
information to construct a sociodemographic profile of the paricipants (Supplementary

Information 1.
Assessment of general health literacy

The HLS:=-Q12 measures comprehensive, general HL and solicits responses regarding
an individual’s ability to access, understand, evaluate and use health information
regarding health care, disease prevention, and health promotion [26]. It was chosen to
assess general HL because it had been validated internationally in 17 couniries with adult
participants 18 wyears of age and older. Cronbach alphas coefiicients in all countries
ranged from 0.67 to 0.37, indicating internal consistency for most countries. It was also
validated with vanous types of data collection, which was important for our study given

that data was collected face-to-face [27]. Further, it was an attractive survey as it has only
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12 items, which is a feasible option for healthcare providers and patients who have limited

time [28,29].

The four-point Likert scale allowed for participants to respond to questions choosing, ‘very
difficult.” ‘difficult,” ‘easy,” ‘very easy,” and ‘| don't know.” Parlicipant responses were used
to calculate their general HL score. Using Type P calculations, scores were calculated as
the sum of the item’s numeric values scaled to a range from O to 100 [27]. A response
was considered invalid if the pardicipant answered, 1 don't know." Two or more invalid
responses disqualified the survey. Scores were then categorized based on the following
scale: = 83.33 = Excellent, = 66.67 and = 83.33 = Sufficient, = 50 and = 66.67 =

Problematic, and = 50 = Inadequate.

Assessment of patients’ percepfions of quality of care received

Patient perception of quality of care received was assessed on a four-point Likert scale
by responding to the statement, “Based on your percepfions regarding quality of care, the
guality of care you receive in this oufpatient clinic is’™ No gquality(1), Low qualify(2),
Aedivm quality(3). High qualityid). As the main focus of the study was to examine the
effects of implementation of §.10.5 Health literacy, this study did not take a deep dive into
the dimensions of quality, and did not use a validated assessment for measuring

perception of quality. Doing so would have lengthened the survey considerably.
Results
Research objective 1. Describe the process of implementing 120 7101 subciause §.10.3

The first step was to implement 150 7101 subclause 5.10.5 Health literacy in the specialty
consultations. This subclause required that healthcare workforce receive education to
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become health literate, and to use HL sirategies to educate service users. Eight nurses
from the selected consultations agreed to pardicipate in the study and received HL

training. These nurses were the only nurses providing care in the included consultations.

Training occurred face to face in a group format with an instructor who was an expert in
HL, wrote healthcare standards, and was also a nurse. The course included an overview
of the definition of HL, the importance of HL, descriptions of populations at risk for low
HL, strategies clinicians could use to improve patients’ HL, role play of HL sirategies
among nurses (with some acting as patients), and nursing feedback regarding the HL
checklist they would be using in the study (Table 1).

The guality management system described in 150 7101 requires a strong expression of
top management commitment. To achieve this, the Director of Mursing delivered a
message regarding the importance of the implementation of the checkdist, highlighting the
potential to improve service user HL, and produce results that could provide evidence for
best nursing practice. In a further show of commitment, two nurse managers attended.
These managers verbalized support and participated in training, but were not involved

with patient care.

inciusion of patients and caregivers

Subclause 8.10.5 requires that populations served, including patients, caregivers and
family members, be considerad in the design and provision of services. This was achieved
by using a checklist that was prescriptive, but open enough to address the expressed
needs and concemns of service users at that moment of interaction. The checklist

encouraged patients to ask for additional information, talk about their emotional status,

B8
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gxplore their use of social media for health information, and ‘show back’ care techniques
they leamed. MNurses were not just felling the service user what fo do, but rather including
them in the process by switching the aim of the conversation to “how can we work

together?, and what do you need from us?
Confirmation of understanding of health information

Subclause 8.105 &) requires the use of HL strategies in communicafions with
confirmation of understanding. This was accomplished by nurses asking questions from
the checklist such as “Do you vnderstand all the fallow-up instructions and details for vour
next appointment?, "Haye you understood all the information from the doctor {if fhere
has also been a consulitation) and from me foday?, and “What are the questions you

hawve about your health sifuation or medication?”
Use of a8 wide range of health literacy skills

Subclause &.10.5 requires that clinicians provide service users with education regarding
prevention and management of their current or potential conditions, while using a range
of HL skills. This was also accomplished through the checklist. During each patient
appointment, nurses were required to ask a series of gquestions, and also choose from a

varied list of educational strategies to use with the patient.

Table 1 Health Iiteragﬂ-; checklist
BHOICNE [0 6K St Sach ¥i8 EEked? | HuUress | Comments [ nesoed of |

¥arM Initizla dealred)

| WWhart are the QUESTIDRS you have aboul your Feallh Sbialion of medieabarn ?
| VVhar: ki O acdronal (nanmabon 6o you Sink maghl Felp you mansge your
situation?

e 8 & camsgiver g time conau . %K thern Patiere
apprognsta) if they have quesions or need mone infomation about handling
the situation. (Pul B no canegiver s present]

Haree yaou understood all the informasion from the docar {if there Fas also
Breren @ consulta$on) and Tram me teday?
1D o krcrw whial bo do o shiens 10 goin case of an ememgency’

9

Page 95 of 118



How is yolr mood of emoelions and how could T help you or moommend
resouas?
Do you use media as a source of healih miemeatan, and i s, g you hae
any questions about what you've haard or read?
Sumrnartee the mas! imparant poirks ol that day’s vise., Examples

Terdatey e talked aboat . ..

M youl know baw o

Rermermiber
Do you understand all the fallow-up instructons and delals for your next
appaniment? Make surs the patlant has 2 more appoiniments

schaduled
Actlone o b= Taken on each wIelk Completed | HUrae's B uBed an
Yark Initiala the wisual ald uesd In tha
baxes Dabow
Chaose al et ane on each wal
1. Teach back verbal)
2. Show back whial you have learmed (Action)

Use ane or more Wswal aids
Educatiaonal Brestiune
Posier

Modas fram the visil
Computer lmage

Pictura an phomne ar app
Physical mode| or dedce

o n e L by =

Implementation of the HL checkiist

Mext, implementation was directed towards patients. At the beginning of their first visit,
each patient was asked to complete the HLS5-212. During the nexi three consultations,
the nurses used the checklist as part of implementation. After the third use of the checklist,

patients completed the HLS:--CQ112 again (Figure 1).

Page 96 of 118



‘-‘.‘.‘.‘.‘.I.I.|'|

Fig. 1 Process flow implementation of IS0 7101 subclause 8.10.5 Heath literacy
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Research objective 2- Determine the relationship between implementation of 130 7101

subclause 81009 Health literacy and pre- and post-implemeantation general HL scores

According to the paired sample statistics, the mean general HL score of sample patients
increased after the implemeantation of ISO 7101 subclause 8.10.5 Health literacy from
G6.35 to 76.29, with a8 mean increase of 9.94. This difference was statistically significant
(t =-10.00, A=.001), meaning that there was a significant effect of the implementation of
SO 7101 subclause 3.10.5 Health literacy on patients’ general HL scores (Table 2).
Moreover, Cohen's o was -0.86, which is considered a large effect size. Wilcoxon test
demonstrated the significant difference between scores observed before and after

implementation (z=-7.12, P=.001).

Table 2 Statistical results for general HL scores pre-and post- implementation of
subclause 8.10.5

i Std.
MTH % Deviatio Std. Error Mean
- - n
HLS 012 Sh0%
SCOre pre- 86.1 Confidence .
o - 5887 13.62 1.08 Interval of the Significance

n Difference
HLS.~012

post- 75.8 .
rplementstio 8 576 985 0.83 Lower Sided

- B B
Paired

Differencas )
pre-post -8.84 11.50 0.25 -11.80 -Fa7 10,00
imnplementatio '

n

15§
[7p)
£

F=.001

Point
Stder” Estim

&

Paired
Samples
Effect Sizes
HLS: Q12
Score pre- Hedges'

and post- 11.57 0.85 -1.05 086
implernentatio
n

3
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Asym
p. Sig.
(2-
HLZ:-212 score pre-and post-imtervention Wilcoxon Signed Ranks Test £ tailed])

7128 P=.0M

&, Standardizer. The denominator used in estimsting the effect sizes. Cohen's d uses the sample
standard devistion of the mean difference. Hedges' cormection uses the sample standard devistion of
the mean differencs, plus a corection facior

b. Based on negative ranks.

This study also analyzed pre- and post-implementation general HL scores according to sex
and gender. All participants identified as cisgender. Both men and women experienced
increases in HL scores. The mean score for women was 68.07 pre-implementation and

T5.45 post. Pre-implementation mean score for men was 6581 and 76.25 post.

The HLSs-Q112 sconing divides scores into categories of HL described as ‘inadeguate,
problematic, sufiicient, and excellent.” Before implementation, 11% of the total sample
had general HL that was categorized as ‘inadequate.” Post implementation, there were
no patients classified as having ‘inadequate’ HL (Figures 2,3). Combined ‘sufficient’ and

‘excellent’ scores improved from 41% to 75%.
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HL categories HL categories

B Inadequate 20% Eroblematic
Problematic m sufficient
m m sufficient m Excellent
m Excellent
Fig. 2 Patient general HL pre- Fig. 3 Patient general HL post-

implementation implementation

Research objective 3 Determine the relafionship between implementation of 130 7401

subclause 8.10.5 Health literacy and pafients’ percepfions of guality of care received.

Fre-and post-implementation data regarding quality of care was available for 152
participants. Mean score of perception of quality of care improved after the
implementation (M= 3.87 to M = 3.99). The Wilcoxon test revealed a significant difference
(£ =-3.90, P=.001) meaning that the effect of the implementation of IS0 7101 subclause
5.10.5 Health literacy on the perception of quality of care was statistically significant
(Table 3). While 18 individuals ranked the quality of care higher post implementation, 133

participants reported no change in their perceptions.
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Table 3 Statistical results perception of quality of care received pre-and post-
implementation of subclause 5.10.5

Mean Std. Dewviation Minimumm Maximum

Perception of quality of care received 387 0.33 3 4
pre-implementaticn
Percaption of quality of care received 320 0.08 3 4
post-implementation

Ranks

Negative Ranks 1" 1000 10000

Percaption of quality of care received pre-and Positive Ranks qg0 10.00 120.00
po=t Ties 133"

Z As - Sig. (2-tailed
Wileaxon Test” -3.80¢ P=.001

a. 2_Perception of quality of care recenred < Perceplion of guality of care recened.
b. 2_Perception of quality of care received = Perception of guality of care recefved.
C. 2 Perception of guslity of care received = Percaption of guality of care received.
d. Basad on negative ranks.

Discussion

This study had three objectives. We endeavored to describe the implementation steps of
IS0 7101 standard subclavse 8.10.5. We evaluated the effect of implementation on
patient pre-and post-implementation HL scores, and we examined the effect of

implementation on patients’ perceptions of quality of care received.

Studies have described implementation of other well-established standards such as 150
a001; however, at the time of this study, there was no information available about 150
T101. This is believed to be the first published work [14]). Our description of

implementation serves as an example to other organizations of what worked well.

As previously argued, individuals with low or inadequate general HL are often less likely

to utilize preventive senvices, adhere to medical instructions, take medications properly,

i
n
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ar seek medical information. This can contribute to a higher reliance on emergency
semnvices, increased hospital readmissions, and increased healthcare spending[22,30,31].
Our results suggest that trained practitioners who consistently adhere to the requirements
in 150 7101 subclause 10.8.5 may contribute to improvements in patient HL, thereby

minimizing the negative effects of low HL.

One goal of ISQ 7101 is to improve quality of care. This study assessed subjective, patient
perspectives of quality of care received. On a four-point scale with 4 being the highest
quality level, the mean score was very high before intervention (3.87). This could hawve
been the result of various factors. The appointments were held at specialty consultations,
where the care is usually more individualized, and clinicians may have more fime to spend
with their patient. Patients with chronic conditions tend to have regular repeat visits to
specialty consultations. They may begin to cultivate relationships with the clinic staff and
healthcare providers. Based on their deeper relations with these providers, perceplions

af quality of care could be higher [32].

This investigation provides decision making data for governments at the health systems
level. When policy makers convene to discuss guidelines and policies that should be
followed by their service providers, information regarding the implementation of IS0 7101
as compared to other healthcare standards is valuable. Importantly, the implementation
of subclause 8.10.5 presents a possible new strategy to confront the problem of low HL

across Europe [23,33].

16
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Limitations and future research

In this study, only subclause 10.8.5 of the standard was implemented. The complete S0
7101 standard should be implemented and studied in a healthcare organization. This
would provide a more holistic and realistic view of the overall results that the standard
may yield. It would also be valuable to repeat this type of investigation in a general care

setting such a primary care clinic or in a haspital.

With regard to the study design, there was no control group of patients. This made it
challenging to establish causality and reduced the confidence that the improvemeant in HL
scores was not influenced by external factors. Another limitation was lack of control over
differences among nurses and their teaching methods. Some nurses may have been
more effective in using the checklist, which could have led to increases in HL scores anly

with their patients.

Cluality management systems standards should produce sustained improvement over
time. This study examined a period of one year, which is short for an S0 management
systems standard. Further research should take a longitudinal lens, looking at

sustainability of implementation and longer term outcomes.
Conclusions

This study revealed two major findings. First, the implementation of 150 7101, subclause
5.10.5 Health literacy had a significant, positive effect on general HL scores. Second,
implementation had a positive effect on patients’ perceptions of quality of care received.

This is believed to be the first academic research published regarding the implementation
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of the 150 7101 standard, and these findings can be used to inform decision making by

healthcare policy makers and management.
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Appendix A

HLS15-Q12 English version

It is not always easy to get understandable, reliable, and useful information on health-related topics. With
the following questions we would like to find out which tasks related to handling health information are
more or less easy or difficult. On a scale from very easy to very difficult, how easy would you say it is ...

Very Difficult (2) Easy (3) Very easy Don't
difficult (1) (4) know (5)

... to find out where to get

professional help when you are ill?

(1)

... to understand information about

what to do in a medical emergency?

(2)

... tojudge the advantages and

disadvantages of different

treatment options? (3)

... to act on advice from your doctor

or pharmacist? (4)

... to find information on how to
handle mental health problems? (5)

... to understand information about
recommended health screenings or
examinations? (6)

... tojudge if information on
unhealthy habits, such as smoking,
low physical activity or drinking too
much alcohol, are reliable? (7)

... to decide how you can protect
yourself from illness using
information from the mass media?
(8)

... to find information on healthy
lifestyles such as physical exercise,
healthy food or nutrition? (9)

... to understand advice concerning
your health from family or friends?
(10)

... to judge how your housing
conditions may affect your health
and well-being? (11)

... to make decisions to improve
your health and well-being? (12)

The HLSs Consortium of the WHO Action Network M-POHL (2022): The HLS1s-Q12 Instrument to measure
General Health Literacy. The survey can only be used with permission of the HLS+s consortium. https://m-
pohl.net/tools.
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Appendix B

HLS15-Q12 Spanish version

No siempre es facil conseguir informacién comprensible, fiable y util sobre temas relacionados con la
salud. Con las siguientes preguntas queremos averiguar qué tareas relacionadas con el manejo de la
informacidn sanitaria son mas o menos faciles o dificiles. En una escala de muy facil a muy dificil, ;como
de facil diriaque es ...

Muy dificil Dificil (2) Facil (3) Muy facil (4) = No lo sé (5)
(1
encontrar dénde obtener ayuda
profesional cuando se esta enfermo? (1)

... comprender la informacién sobre qué
hacerencaso de emergencia médica? (2)

... juzgar las ventajas e inconvenientes de
las distintas opciones de tratamientos?
(3)

.. seguir los consejos de su médico o
farmacéutico? (4)

. encontrar informacién sobre cémo
actuar ante problemas de salud mental?
(5)

. entender la informacién sobre las
revisiones o chequeos médicos
recomendados? (6)

... juzgar si la informacidn sobre habitos
poco saludables, como el tabaquismo, la
escasa actividad fisica o el consumo
excesivo de alcohol, es fiable? (7)

... decidir cémo se puede proteger ante
una enfermedad utilizando la
informacién que publican los medios de
comunicacién? (8)

... encontrar informacién sobre estilos de
vida saludables como el gjercicio fisico,
la alimentacion sana o la nutricion? (9)

... entender los consejos sobre su salud
de sus familiares o amigos? (10)

... juzgar como las condiciones de su
vivienda pueden afectar a su salud y
bienestar? (11)

. tomar decisiones que mejoren su
salud y bienestar? (12)

Translation provided by the Hamburg Center for Health Economics. The HLS,s Consortium of the WHO
Action Network M-POHL (2022): The HLS+1s-Q12 Instrument to measure General Health Literacy. The survey
can only be used with permission of the HLS15 consortium. https://m-pohl.net/tools.
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Appendix C

Published articles additional information

Journalname  Article title Quartile / SCI Impact  Journal subject areas Justification co-
factor / .
ICR authorship

Public Health Validation of the Spanish version Public, 3.9 public health theory, models | A. McCaskill:

(Elsevier) of the Health Literacy Survey Environmental & and frameworks, Conceptualization,
(HLS+15-Q12) in secondary care Occupational epidemiology, Methodology, Formal
specialty consultations Health (61/408; need or impact assessments | analysis, Investigation, Data

Q1) with a strategic/population curation, Writing — original
level focus, draft, Writing — review &
management and re-design editing. A. Gasch-Gallen:
of health and social care Conceptualization,
services/support, wider Methodology, Writing — review
determinant services such & editing, Supervision. J.
as education, welfare, Montero-Marco:
employment services to Conceptualization,
improve public health, Methodology, Writing — review
health protection including & editing, Supervision
control of communicable
diseases, health promotion,
disease prevention,
development of public
health programs, health
governance

BMC Public Measuring general health literacy | Public, 3.5 social determinants of A. McCaskill:

Health (Springer | usingthe HLS:5-Q12 in specialty Environmental & health, the environmental, Conceptualization,

Nature) consultations in Spain Occupational behavioral, and Methodology, Formal

Health (85/408; occupational correlates of analysis, Investigation, Data

Q1) health and disease, and the curation, Writing — original
impact of health policies, draft, Writing — review &
practices and interventions editing. A. Gasch-Gallen:
on the community Conceptualization,

Methodology, Writing — review
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& editing, Supervision. J.
Montero-Marco:
Conceptualization,
Methodology, Writing — review
& editing, Supervision.

BMC Nursing The effect of nurse health literacy | Nursing (15/193; 3.5 evidence-based nursing A. McCaskill:
(Springer Nature) | interventions on patient health Q1) care; nursing research Conceptualization,
literacy scores in specialty methods; nursing service Methodology, Formal
consultations: a quasi- delivery, utilization, and analysis, Investigation, Data
experimental study evaluation; nursing curation, Writing — original
administration and human draft, Writing — review &
resources editing. A. Gasch-Gallen:
Conceptualization,
Methodology, Writing — review
& editing, Supervision. J.
Montero-Marco:
Conceptualization,
Methodology, Writing — review
& editing, Supervision.
Journal of Effects of implementation of ISO Health care 1.1 public health and health A. McCaskill:
Healthcare 7101 subclause 8.10.5 Health Sciencies & administration, including Conceptualization,
Quality Research | literacy on patient general Services health education, Methodology, Formal

(JHQR) Elsevier

(In manuscript
preparation
prior to
publication)

health literacy scores, and
perceived quality of care in
specialty consultations in Spain

(145/174; Q4)

epidemiology, medical
statistics, health
information, health
economics, quality
management, and health
policies

analysis, Investigation, Data
curation, Writing — original
draft, Writing — review &
editing. A. Gasch-Gallen:
Conceptualization,
Methodology, Writing — review
& editing, Supervision. J.
Montero-Marco:
Conceptualization,
Methodology, Writing — review
& editing, Supervision.
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