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Abstract

Objectives: Health literacy is an individual’s capacity to obtain, process, and understand basic health information needed
to make appropriate health decisions. Failure to understand and correctly execute a plan of care often leads to poor
health outcomes. Determining patient health literacy allows health care providers to tailor their plan of care instructions,
increasing the probability of understanding, and adherence. Several validated health literacy tests have been developed to
assess the health literacy of individuals and ethnic groups. However, because a proctor is required to administer these tests,
their usefulness in clinical settings is limited. The issue of health literacy is especially relevant within minority groups. This
research focused on producing a translatable assessment that can be administered quickly without a proctor. Methods:
We developed a |5-question instrument (the RIHLA) in English using the Delphi method with a panel of bilingual experts
and translated it into Spanish. Internal reliability was assessed using Cronbach’s alpha for 3 groups: Native English-speaking
College students (NESC), Native English-speaking patients (NES), and Limited English Proficient Spanish-speaking patients
(LEP). External validity was assessed using Pearson’s correlation coefficient to compare our instrument to a previously
validated, proctored instrument measuring health literacy (the SAHL-E). Results: Four hundred fifteen subjects completed
the RIHLA. Of these, 192 (46.3%) were NESC, 208 (50.1%) were NES, and 15 (3.6%) were LEP. The mean number of
correct answers was | 1.2, 11.6, and 8.3 respectively with the LEP group scoring lower (P<<.0l). Cronbach’s alpha was
>.70 for each group. Moderate correlation between the RIHLA and the previously validated instrument was present
(P<<.0l) with Pearson’s r=.47 (95% ClI: 0.18-0.69). Conclusion: The RIHLA is a non-proctored assessment tool that may
provide a measure of patients’ health literacy in multiple languages. Further studies with larger sample sizes are necessary
to confirm the reliability, validity, and generalizability to a wider population.
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Background A recent systemic review expanded on this idea, stating that
health literacy is comprised of “variable sets of key dimen-
sions, each appearing as a cluster of related abilities, skills,
commitments, and knowledge that enable a person to
approach health information competently and effectively
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and to derive at health promoting decisions and actions.”
Furthermore, health literacy is requisite to successfully navi-
gate the health care system, including accessing care and fil-
ing insurance paperwork.*

The association between Limited Health Literacy
(LHL) and poor health outcomes is shown in multiple
studies.>®” Dreger and Tremback® found that patients with
LHL are less likely to comply with instructions and there-
fore suffer unnecessary complications. Almost 60% of
patients discharged with a cardiac condition didn’t under-
stand the indication, dose, or frequency of their cardiac
medications, resulting in an alarming rate of non-compli-
ance with dismissal instructions.” LHL patients are more
likely to skip important preventive measures'? and they
tend to be more ill when entering the healthcare system.!'!
They have increased numbers of preventable hospitaliza-
tions.'>'> LHL patients tend to utilize services that treat
complications of disease while failing to take advantage of
services designed to prevent complications.'%!>!315 Parikh
et al.'® found that those with LHL skills reported a sense of
shame about their skill level. They may hide reading or
vocabulary difficulties to maintain their dignity, resulting
in unintentional non-compliance with treatment recom-
mendations.!” Because of these factors, LHL is associated
with an estimated $69 billion in excess health care costs
annually.*

Several health literacy tests and pilots have been devel-
oped. All Aspects of Health Literacy Scale (AAHLS) was
piloted as a tool to assist primary healthcare workers in
assessing specific local health knowledge and literacy skills
in an inner London borough.'® Another pilot study was
developed to assess an individual’s “ability to obtain and
use health information from print [and]. .. non-print
sources.”” The Wide Range Achievement Test (WRAT)
and the Rapid Estimate of Adult Literacy in Medicine
(REALM) use word recognition to evaluate an individual’s
health literacy.?®?! Both tests are highly correlated and take
less than 5Smin to administer, making either test applicable
to a primary care setting.”> However, they do not assess
comprehension and there is not a non-English equivalent.
The Test of Functional Health Literacy in Adults (TOFHLA)
was developed to assess comprehension of prescription
instructions via 17 numerical items and 3 prose passages.”
It also correlates with the WRAT and REALM tests, and a
Spanish language version is available.”> The Newest Vital
Sign (NVS) assesses health literacy by asking 6 questions
about a nutritional label.?* NVS requires mathematical cal-
culations, but is quick to administer and is highly correlated
with TOFHLA.>* The Short Assessment of Health Literacy
for Spanish-speaking Adults (SAHLSA) utilizes word pro-
nunciation and comprehension to assess health literacy
in Spanish-speaking patients.”> SAHLSA has an English
equivalent known as the SAHL-E. Both tests are compara-
ble, with proven validity and reliability.?® It requires a

proctor to administer the test and is only moderately corre-
lated with TOFHLA-S.?’

When patients do not speak English proficiently, health
literacy is impacted.?>?® Over 6 million US residents cannot
speak English and millions more have limited fluency.?’
Although Spanish speakers were less likely than English
speakers to understand discharge instructions or to keep
follow-up appointments, those with high health literacy
were more likely to follow up (59% vs 36%).%°

A validated health literacy assessment instrument inte-
grated into the clinical practice would enable clinical care
teams to recognize LHL, customize advice, and minimize
impact on outcomes. Spanish speakers are prevalent in the
United States and present special challenges regarding
health literacy.>’ As noted above, many health literacy
assessment instruments do not have a Spanish language
equivalent, and the SAHLSA requires a proctor to adminis-
ter, making it difficult to utilize widely in a busy clinical
environment. Thus, a simple dual language (English and
Spanish) health literacy assessment instrument that can be
administered online or in paper form without a proctor in a
short period of time, is needed. This project aimed to
develop and pilot a dual language health literacy assess-
ment instrument that can be administered easily without a
proctor. Its focus was examining the domain of health
knowledge to assess a crucial part of health literacy.

Methods

Development

The Rapid Independent Health Literacy Assessment
(RIHLA) was designed to measure patient’s health literacy
and general understanding of their health. A multiple-choice
format based on existing assessments such as the SAHLSA,
WRAT, and REALM was selected to allow for easy devel-
opment and administration without a proctor.2> Complexity
of the survey was minimized to facilitate translation of the
English version to other languages.

We elected to use a survey as a recent systematic review
of health literacy assessment tools found that “all tools. . .
adopted a questionnaire approach.”? Three basic domains
of healthcare were focused on to help guide question devel-
opment: taking medications, common diseases/illnesses
and their treatment, and overall health. From these domains,
questions were selected that assessed knowledge pertain-
ing to prevalent issues in medical care today, such as
hypertension, stroke, heart disease, and medication non-
compliance.>*** Each multiple-choice question had a cor-
rect answer, 1 distractor chosen to represent common
mistakes, and an “I don’t know” option. Simple instruc-
tions were given, encouraging respondents to answer
honestly and utilize the “I don’t know” option instead of
guessing.
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Fifteen multiple-choice questions were developed
using the Delphi method for the RIHLA pilot tool.3¢37 The
Delphi panel consisted of 2 second-year medical students,
an established family medicine physician, and 2 native
English-speaking patients. Both medical students had an
undergraduate background in accessing health literacy. All
3 of the medical experts were also fluent in Spanish. Panel
selection of topic experts and overall size conformed to
accepted Delphi standards.’® Initial questions were devel-
oped based on common issues the patient population faced
in the clinic where the questionnaire was developed.
Multiple rounds of questionnaires were sent out to the
panel. Face-to-face meetings and email communication
between members of the panel were conducted until they
reached a consensus on the questions to be used.

Following development of the instrument in English
(RIHLA-E), it was translated into Spanish (RIHLA-S) by a
group of certified medical translators. The RIHLA-S and
RIHLA-E were then verified for accuracy and psychomet-
ric equivalence with the help of a third-party, English-to-
Spanish professional translator. The translation process
produced what should be considered a linguistic equivalent
of the RIHLA-E in another language, namely Spanish. The
final RIHLA version is shown in Figure 1. Institutional
Review Board approval was obtained prior to testing the
instrument.

Setting

Validation of the survey instrument was conducted at a local
university and medical clinic located in southeast Idaho.
The clinic is a multi-specialty group that serves eastern
Idaho. The specialties include family, internal medicine,
pediatrics, and OBGYN services.? The city where the
clinic is located has a population of 28337 people, with
6.2% being Hispanic or Latino. Median household income
in 2016 was $26445, with the poverty level reported as
43.2%. The percentage of homes that speak a language
other than English was estimated at 11.5%,*° the majority of
which speak Spanish.

Reliability

The instrument was administered to 3 groups: Native
English-speaking College (NESC) students from the uni-
versity, Native English-speaking (NES) patients at the
medical clinic, and Limited English Proficient (LEP)
Spanish-speaking patients from the same clinic. Patients
were grouped based upon their self-reported primary lan-
guage. The NESC group received the questionnaire via
hardcopy. The questionnaire was administered in 2 different
forms to the patients presenting sequentially for appoint-
ments at the clinic. It was administered via hardcopy if the
patient was new and had not set up an online patient portal

or via email if the patient had an online portal. Distribution
methods limited knowledge of acceptance rates among the
groups, as students or patients could ignore the question-
naire without consequence or reporting.

Written informed consent was obtained via 2 slightly dif-
ferent methods depending on whether or not the patient was
new. If the subject was a new patient, the informed consent
was included in the initial paperwork. Subjects had to sign
the informed consent in order for their questionnaire
responses to be included. If the patient was established at
the clinic, an electronic version of the informed consent was
sent to their online patient portal before the survey was
released.

Following consent in their native language (either English
or Spanish), the questionnaire was administered to those
who chose to participate. Reliability within each group was
assessed by Cronbach’s alpha, with values above .70 consid-
ered adequate reliability.*'*? To obtain a 95% confidence
interval width of less than 0.1 with an assumed Cronbach’s
alpha of .80 on a 15-item questionnaire, 207 respondents
needed to be sampled.** A summary statistic consisting of
the number of correct responses (max=15) was computed.
We assumed the distribution of scores would be approxi-
mately normal and therefore used a #-test with P <.05 con-
sidered significant to assess whether the LEP summary
scores were different than NES and NESC summary scores.

Validity

Both the RIHLA-E and the SAHL-E were administered to a
NESC subgroup as a control to enable comparison of the
RIHLA survey to a previously validated survey. We assumed
any correlation between RIHLA-E and SAHL-E would be
approximately linear. A summary statistic consisting of the
number of correct responses was computed for each instru-
ment, resulting in a maximum score of 15 for the RIHLA-E
and 18 for SAHL-E. Pearson’s correlation coefficient with
95% confidence intervals was computed using R version
3.0.2. To test whether correlation exists, the coefficient was
compared to the alternative hypothesis that it is not equal to
0 with P-values <.05 considered significant.

Results

The RIHLA questionnaire was completed by 415 subjects.
Of these 192 (46.3%) were NESC, 208 (50.1%) were NES,
and 15 (3.6%) were LEP. The percent of respondents in
each group answering correctly for each question is shown
in Table 1. Due to the limited responses of the LEP group,
reliability should be interpreted carefully.

In general, findings suggest limited internal reliability
with Cronbach’s alpha >.7 for each group as seen in Table
2. The LEP summary scores were statistically different
from both NES (P<.01) and NESC (P<.01) summary
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Question | RIHLA-English RIHLA-Spanish
1 If you miss a dose of medication then you should Si se olvida de tomar una dosis de su medicamento entonces debe
o Take double the dosage next time o Duplicar la dosis la proxima vez que tomes el medicamento
o Take the normal dosage next time o Tomarse la dosis correcta la proxima vez que tomes el medicamento
o Idon’t know o Nolosé
2 You should consult a dermatologist when a mole is Se debe consultar a un dermat6logo cuando un lunar es
o Asymmetrical o Asimétrico
o Symmetrical o Simétrico
o Idon’tknow o Nolosé
3 You can help treat high cholesterol levels with Usted puede ayudar a tratar los niveles de colesterol altos con
o Rest o Descanso
o Exercise o Ejercicio
o Idon’t know o Nolosé
4 Pediatricians are doctors who specialize with Los pediatras son médicos que se especializan en
o  Feet o  Los pies
o Children o Los nifios
o Idon’t know o  Nolosé
5 You can cut a pill of any medication in half to help with swal- | Se puede cortar una pastilla de cualquier medicamento por la mitad
lowing para poder tragarla con mas facilidad
o Yes o Si
o No o No
o Idon’t know o Nolosé
6 A factor that can cause arthritis is Un factor que puede causar la artritis es
o Obesity o Laobesidad
o Iron deficiency o La deficiencia de hierro
o Idon’t know o Nolosé
7 Colds are caused by viruses and Los resfriados son causados por virus y
o Cannot be treated with antibiotics o No se puede tratar con los antibidticos
o Can be treated with antibiotics o Si se pueden tratar con los antibioticos
o Idon’tknow o  Nolosé
8 Signs of coronary heart disease are Los signos de la cardiopatia coronaria son
o Shortness of breath o La falta de aliento
o Weakened immune system o Un sistema inmunologico débil
o Idon’t know o Nolosé
9 A blood pressure reading of 140/90 is Una lectura de la presion arterial de 140/90 es
o  High o Alta
o Normal o Normal
o Idon’t know o Nolosé
10 Some heart attacks can start slowly with mild pain or discom- | Algunos ataques cardiacos comienzan lentamente, con dolores leves o
fort molestias
o  True o Verdadero
o  False o  Falso
o Idon’t know o  Nolosé
11 Numbness in the face can be caused by a Entumecimiento en la cara puede ser causado por un (una)
o Heart attack o Ataque cardiaco
o  Stroke o Derrame cerebral
o Idon’t know o Nolosé
12 If you experience side effects from medication you should Si usted experimenta efectos secundarios por el medicamento deberia
o  Immediately stop taking the medication and consult your | o Dejar de tomar el medicamento inmediatamente y llamar a su
physician médico
o  Keep taking the medication and ask your physician about | ©  Seguir tomando la medicina y consultarlo con su médico durante
it during your next appointment su proxima visita
o Idon’tknow o Nolosé
13 If your thyroid is not functioning properly you may experience | Si su tiroides no esta funcionando adecuadamente puede experimentar

o Discomfort with urination
o Achange in energy levels
o Idon’t know

o Molestia al orinar
o Un cambio en los niveles de energia
o Nolosé

Figure 1. (continued)
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Question | RIHLA-English RIHLA-Spanish
14 Symptoms of dehydration include Los sintomas de la deshidratacion incluyen
o Rapid heart rate o  Frecuencia cardiaca rapida
o Excessive sweating o Sudoracién excesiva
o  Idon’t know o Nolosé
15 Vaccines are used for Las vacunas han de utilizarse para
o Treatment o Tratamiento
o Prevention o Prevencion
o Idon’t know o Nolosé

Figure |. RIHLA instrument.

Table I. Percent Correct for Each Question Broken Down by
Group (NESC and NES on RIHLA-E and LEP on RIHLA-S).

Question NESC (%) NES (%) LEP (%)
| 9% 97 50
2 69 77 43
3 92 95 64
4 95 98 93
5 66 70 57
6 35 38 29
7 65 66 36
8 64 63 64
9 53 57 50
10 86 83 79
I 93 9% 36
12 88 79 100
3 65 85 14
14 58 58 64
5 97 98 50

scores as seen in Table 2, possibly reflecting less health
knowledge in the LEP group.

Validity

A total of 37 students in the NESC group completed both
the RIHLA-E and SAHL-E instruments. Only the NESC
group received both questionnaires. Moderate correlation
was present (P <.01) with Pearson’s r=.47 (95% CI: 0.18-
0.69). Figure 1 shows a scatter plot of the SAHL-E versus
RIHLA-E summary scores with an ordinary least squares
best fit line and 95% confidence interval. This suggests that
the RIHLA-E assessment is valid to a degree, as the
SAHL-E assessment has previous proven validity. It was
assumed that if the RIHLA-E was valid, then an accurate
translation to the RIHLA-S should maintain the validity.
This was not confirmed via statistical analysis.

Discussion

Patients with lower RIHLA scores may be more likely to
have difficulty understanding and executing care plans due

to limited health literacy. This also may be exacerbated by
a provider if assumptions are made about health literacy
levels of their patients. By utilizing the RIHLA score, cli-
nicians can recognize those patients with lower basic
health literacy and tailor their recommendations, follow-up
arrangements, and patient education to overcome health
literacy barriers and prevent potential harms.

It is interesting that across all 3 groups surveyed, multi-
ple questions resulted in higher than expected incorrect
responses, namely questions 2, 5 to 9, and 13 to 14, which
account for approximately half of the questions. Further
investigation is needed to determine the cause of this, but
this finding might suggest that general medical literacy
among all people is lacking, regardless of the language spo-
ken. It hints at a need for community engagement from
medical personnel and patient education in all aspects of
medical care, which are ongoing issues today. Questions
were ultimately selected based on common issues seen in
the clinic in which the tool was to be tested. These issues
were presumed to be common issues in other clinics as well.
Although some questions were considered more challeng-
ing than others, the mean correct responses for the RIHLA-E
groups remained around 11 with similar standard devia-
tions. Gross deviation in total correct responses (ex. <50%
correct on the whole survey) would not be expected with
adequate medical literacy.

The RIHLA-E shows moderate correlation with the
SAHL-E instrument, but unlike the SAHL-E, it does not
require a proctor to administer. Most primary care clinics
are unable to provide proctors, so this gives the RIHLA a
significant advantage toward adoption. While time data was
not obtained as part of this pilot study, completion of the
survey generally was done while patients were waiting to be
roomed. Many medical home practices already administer
similar-length questionnaires to assess their patients and
have integrated such use into collaborative care manage-
ment.** Thus, the RIHLA instrument could be adopted into
the workflow of most primary care clinics.

The RIHLA demonstrated limited internal reliability via
statistical analysis and validity after comparison between
the RIHLA-E and SAHL-E assessments using the NESC
group as a control. It was assumed that validity and
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Table 2. Descriptive Statistics for the RIHLA by Group.

Mean # of correct Standard 95% confidence Cronbach’s P-
Group n responses deviation interval alpha value*
NESC 192 1.2 2.6 112, 11.9 72 <.0l
NES 208 1.6 2.7 10.8, 11.5 74 <.0l
LEP I5 83 2.9 6.82,9.76 .70 —

*Correct responses compared to the LEP group using a t-test.

reliability would be maintained with accurate translation of
the instrument into the RIHLA-S. These findings suggest
the design and nature of the RIHLA allows for easy lan-
guage translation, making primary care assessment of
health literacy in particularly vulnerable minority groups
possible. However, assessment of reliability and validity of
the RIHLA-S within the Spanish-speaking population was
limited due to small sample size and large confidence inter-
vals. Further research should investigate if this question-
naire maintains reliability and validity across languages.

The RIHLA survey makes its mark in that it does not
need a proctor to be administered and it has the potential for
easy translation into more languages than Spanish alone.
The RIHLA sentence structure is simple, its length is short,
and the general health topics addressed typically have direct
cross-language equivalents, all of which allow easier trans-
lation. The authors would suggest additional translations
after further studies with larger populations confirming
validity and reliability of the instrument at large.

Moreover, the flexibility of the survey (how it was
constructed with local community member and physician
input) allows possible addition or subtraction of certain
questions that are more or less prevalent in certain commu-
nities, like obesity or diabetes. Thus, additional RIHLA
iterations may be plausible after further validation and reli-
ability testing of the current tool. The nature of a pilot study
leaves many doors open, as is the case with the RIHLA
survey.

Limitations

Study power for the Spanish language version of the RIHLA
was limited. The clinic used served a small Spanish-
speaking populace, which made it difficult to gather ample
subjects for the RIHLA-S. However, despite larger confi-
dence intervals, the internal reliability seems to be similar
to both other groups. The clinical and college populations
studied were relatively homogenous and from a single
region. Furthermore, the college students are by definition,
more highly educated and younger than typical family med-
icine patients. Thus, continued testing in a more economi-
cally, geographically, and culturally diverse population is
recommended. It is important to note that the survey is spe-
cific to modern medical culture, which might limit its use

outside of westernized countries. Additionally, translation
into various languages may be difficult due to barriers such
as lack of linguistic vocabulary equivalence with English
medical terminology. It is worth noting that reliability and
validity of this pilot study were limited due to sample size.
Any results pertain solely to the groups mentioned in this
study and may only hint at reliability and validity for the
larger general population. Further research should expand
on these findings and determine reliability and validity of
the instrument with a larger sample size, especially within
the translated version. Selection bias may be at play as the
NESC group took the survey via hard copy while the other
2 groups received the survey via 2 different methods
depending on patients having an online patient portal or not.
The use of personal technology inherently selects against
those that either don’t have as much access or don’t navi-
gate technology well. Finally, due to the anonymous nature
of the questionnaire, basic demographic information was
not collected.

Conclusion

The RIHLA is a non-proctored assessment tool that pro-
vides a measure of a patients’ health knowledge, which is a
significant contributor to their overall health literacy. Its
design makes cross-language translation easier, allowing
potential identification of low health literacy patients in
diverse primary care populations. Further study is required
to determine if the translated versions have the same valid-
ity as the English versions.
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