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Physical activity, health literacy, and wellness promotion strategies target several
health behaviors simultaneously (e.g., exercise and nutrition education). However,
comprehension of Spanish-language patient education materials is rarely assessed
directly with the cloze procedure (a fill-in-the blank reading test). This study’s
purpose was to evaluate the feasibility of adapting methods from one 1977 disserta-
tion study, which evaluated comprehension of primary school education materials
by comparing cloze and open-response recall scores. The present study used adult
patient education materials on the health benefits of dietary fiber from two unaffiliated
organizations: a mobile health unit (MHU) and a university hospital (UH). Materials
had an 8th-grade reading level. Two groups of college adults, with varied Spanish
literacy skills, participated in the study in August 2024 (n1 = 4, n2 = 6, counter-
balanced design). Qualitative feedback was collected through an online questionnaire.
Percent-correct scores from the cloze and open-response tests suggested inadequate
to partial comprehension in general: MHU (cloze: M = 37.09%, SD = 9.59%; open-
response: M = 36.67%, SD = 15.32%); UH (cloze: M = 33.78%, SD = 8.28%;
open-response: M = 44.00%, SD = 18.38%). However, convergent validity between
cloze and open-response scores was not well-supported through correlation tests,
per Bonferroni correction. Replication was feasible. The study protocol took one
hour to administer. Participants found tasks understandable and acceptable. The
preliminary findings mirrored comprehension results of previous studies. Studies with
larger sample sizes, however, should be used to confirm the cloze procedure’s validity
with Spanish-language patient education materials.

Keywords: health equity, health literacy, holistic health promotion, patient counseling

Health literacy may influence whether patients can en-
gage with and act on health and wellness information
(Samoil et al., 2021), yet nearly half of U.S. adults
have limited health literacy (Sudore & Schillinger, 2009).
When patients are unable to understand information or
materials, they may struggle to follow treatment plans,
manage chronic conditions, or access services (Berkman
et al., 2011; Samoil et al., 2021). Some groups face

The authors have no conflict of interest to disclose.
Emily N. Rodriguez, Kaitlyn I. Kuan, and Giselle Mar-

tinez were undergraduate students at the time of the study.
Correspondence concerning this article should be ad-

dressed to Jafra D. Thomas, Associate Professor, Department
of Kinesiology and Public Health, California Polytechnic
State University, 1 Grand Avenue, San Luis Obispo, Califor-
nia 93407. Email: jthoma84@calpoly.edu

these challenges more than others. Some of the greatest
disparities in health literacy occur among racial and eth-
nic minority groups from diverse cultural backgrounds
(Stormacq et al., 2019). Results from the National Assess-
ment of Adult Literacy found that Hispanic individuals
may have the lowest average health literacy scores of all
racial/ethnic groups within the United States (Kutner
et al., 2006).

Many healthcare settings rely on written patient educa-
tion materials (PEMs) to recommend and explain health
behaviors for preventing or managing chronic health
conditions (J. D. Thomas et al., 2021). These PEMs and
wellness promotion strategies may often target multiple
health behaviors simultaneously. For example, a common
pairing in wellness promotion is to promote healthy phys-
ical activity levels and healthy dietary habits (Greaves et
al., 2011). The intention for PEMs is to supplement di-
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2 Thomas et al.

rect communications with healthcare providers: to back
up information that providers give, help people learn
important information, and encourage holistic healthy
habits. However, these mediated health communication
strategies only work if the content makes sense to the
readers (Maneze et al., 2019). If the words are complex
or if the layout is confusing, the message might not come
through as helpful information (May et al., 2022).

Since written materials may influence what patients do
(Plow et al., 2014; Vallance et al., 2007), it is impor-
tant that they are easy to understand for people of all
backgrounds. Making sure language is clear and content
is relevant is an important step toward better, more
inclusive health communication and wellness promotion,
which is essential for holistic health care (J. D. Thomas
& Cardinal, 2021). To determine whether PEMs will
be understandable for those with limited health literacy
skills, researchers (and practitioners) need evaluation
tools that go beyond simple reading-grade level formulas
(J. D. Thomas et al., 2025).

Study Justification

Research investigating comprehension of text-based ed-
ucational materials written in Spanish and using the
cloze procedure is rare. When we initiated our study
project in June 2024, to determine whether adapting the
cloze procedure to Spanish-language PEMs was feasible
and supported in the literature, we only found one pub-
lished research study. This study was a 1977 dissertation
on the construct validity of the cloze procedure when
adapted to primary school educational materials written
in Spanish (Rodriguez-Trujillo, 1977). The dissertation’s
preliminary findings suggested good construct validity
for the procedure when compared to open-response recall
questions (r = .62 to .72, p < .05), which mirrors similar
conclusions from initial research comparing cloze scores
to multiple-choice quiz questions for materials written in
English (Bormuth, 1968b; Taylor, 1957). However, one
patient education study on materials written in English,
with older adult participants, reported lower correlation
with open-response recall questions, although findings
still suggested adequate construct validity (r s = .43, p
< .05) (Friedman & Hoffman-Goetz, 2007).

During the write-up of this article’s Discussion section (in
August 2025), we eventually located another dissertation
published in 2000, which did evaluate comprehension of
PEMs written in Spanish in an adult sample using the
cloze procedure, but the procedure’s construct validity
was not assessed using another direct measure of pa-
tient comprehension (Dunlap, 2000). In the last several
decades, the cloze procedure’s validity has been assessed
in PEMs written in English (Holcomb & Ellis, 1978;

Kicklighter & Stein, 1993; Miller et al., 2009), but not in
Spanish. Based on the findings from several review stud-
ies (J. D. Thomas et al., 2021, 2025), it appears that the
cloze procedure has been rarely studied in the physical
activity and wellness promotion literature, especially in
regard to PEMs written in Spanish.

Study Purpose

Given the limited amount of research, the purpose of
this study was to evaluate the feasibility of adapting the
cloze procedure methods by Rodriguez-Trujillo (1977) to
studying PEMs written in Spanish for adult populations.
Many of the people who use the medical services upon
which our case material was obtained (the MHU) are
women who speak predominantly, if not only, Spanish
and have low levels of literacy and health literacy. This
study contributes to the necessary research on ensuring
PEMs disseminated in the primary language of patients
and clients are easy to understand (J. D. Thomas et
al., 2023). Previous research demonstrates that easy-
to-understand PEMs may reduce (or eliminate) health
behavior and clinical outcome disparities between low
and high literacy patient populations (Clement et al.,
2009; Kim & Lee, 2016).

Methods

Before participating in this study, participants gave writ-
ten informed consent. This study was approved by the
Institutional Review Board. Participants of this study
were 18 years or older.

Study Design

The following study is an exploratory pilot study and a
formative evaluation of a protocol to measure and evalu-
ate the comprehension of health promotion PEMs written
in Spanish, utilizing the cloze procedure (Taylor, 1953).
Findings of this evaluation are based upon a systematic
replication of procedures developed by Rodriguez-Trujillo
(1977) to adapt the cloze procedure to studying PEMs
written in Spanish. Rodriguez-Trujillo used a sample
of elementary school children within a scholastic edu-
cational setting. Our application examines the efficacy
of their steps for determining the ability of Spanish-
speaking adults to comprehend PEMs written in Spanish
and covering topics included in physical activity promo-
tion materials. We conducted two rounds of pilot testing.
A counter-balance design was utilized by switching ma-
terial order in the second pilot test session; this was
to account for possible biases due to the order of the
materials tested.

© 2026 The Authors | Journal compilation © 2026 Western Society for Kinesiology & Wellness
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Inclusion Criteria

To participate in the study, participants must have ex-
pressed the ability to understand text written in Spanish
at any level, been 18 years or older, and a current under-
graduate or graduate students at the university where
the study took place. In our recruitment communication,
it was emphasized that people of all Spanish proficiency
levels were encouraged to participate, and that fluency
was not necessary.

Sampling Procedures

Two rounds of pilot testing were conducted by recruiting
participants through word-of-mouth and email announce-
ments. To recruit participants for the first round of pilot
testing, an email was sent out to students involved in a
Kinesiology and Public Health Department undergradu-
ate research program. Recruitment messages emphasized
individuals with any level of Spanish language knowledge
were welcome to participate. Additionally, through word-
of-mouth, the undergraduate students serving as research
assistants on the project spread information about the
study to friends and others they knew personally. Via
email, we sent out a flyer with a QR code linking to
the study’s RSVP form; the flyer also advertised light
refreshments would be provided to participants. The
first pilot study was on August 8, 2024, using a university
department meeting space.

The second round of pilot testing took place on August
13, 2024, and was done with students involved in the
university’s Educational Opportunity Program (EOP),
a program to help support students from historically
underserved backgrounds or those facing economic or
educational barriers. Similar recruitment strategies as
previously described were used to recruit participants
for the second round of pilot testing. The second round
of pilot testing took place in an EOP meeting space.

Materials

After each patient visit at the MHU, patients are given
a folder full of informational handouts on healthy eat-
ing, tips to lose weight, fiber, tips to control diabetes,
mammography, cervical cancer, stress, depression, heart
health, high blood pressure, and dental care. We thor-
oughly examined these materials and counted the words
on each paper to determine which could be converted
into the cloze test format. The only material which
seemed to have enough words for conversion into a cloze
test was a handout on dietary fiber titled, La Fibra. We
confirmed the text of the La Fibra PEM was written
at an 8th grade reading level, according to the SMOG
reading grade level formula for text written in Spanish
(Contreras et al., 1999). The process of converting the

material into a cloze test started with retyping the entire
paper onto a word document. We began the process by
counting and highlighting the first and last 30 words,
noting that they should be left as they were. We then
began the process of deleting every fifth word. As per
the dissertation (Rodriguez-Trujillo, 1977) we began
deletion with the 31st word and then continued to delete
every fifth word until we reached the last 30 words. We
included section headings in our word count, so some of
the headings had words deleted.

We wanted to find another health material about dietary
fiber and to do so, we googled “fibra dieta” to find
articles in Spanish that were comparable to the PEM
handout on fiber from the MHU. We found a handout
from Northwestern University (Northwestern University,
2023) titled, Dieta Baja en Fibra, that was about similar
content and of a similar length to the MHU PEM. We
confirmed the PEM from NWU also was written at an 8th
grade reading level using the SMOG conversion formula
(Contreras et al., 1999). A limitation to note about our
search is that while searching for related handouts in
Spanish, the Google search settings were not in Spanish,
which might have affected our search results (Antonelli,
2025). We used the same process to convert the NWU
handout into a cloze format. The main content of the
cloze forms, and the open-response recall questionnaires,
were all written in Spanish. Participants completed the
assessments by responding to prompts in Spanish.

Study Protocol

For materials used to administer the study (e.g., script,
assessments), see Supplemental Content #1. Pilot test
Group 1 received the MHU material first; Group 2 re-
ceived the NWU material first.

To conduct pilot testing sessions, a 3-person team of
undergraduate students implemented the protocol using
a script to ensure sessions were consistent. A script was
developed with inclusive language. In each testing ses-
sion, we provided light refreshments to offer participants
as they entered the testing areas. We also asked them
to check in by scanning a QR code, which led them to
a check-in form. We typically waited about 5 minutes
after the hour for students to finish arriving before we
began the assessment activities. As they waited, we gave
each participant a printed informed consent form to read
over and sign before we began.

For the first testing session, students had 15 minutes to
complete the MHU cloze test, 10 minutes to complete
the MHU open response questions, 13 minutes for the
NWU cloze test, 10 minutes for the NWU open response
questions, and 5 minutes to fill out the online demo-

© 2026 The Authors | Journal compilation © 2026 Western Society for Kinesiology & Wellness
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4 Thomas et al.

graphic questionnaire. The demographic questionnaire
also contained open-response questions about the quality
of participants’ experience. We decided to allocate less
time to fill out the NWU cloze test as this article was
shorter than that of the MHU PEM.

The order of pilot test one was reversed for pilot test two,
meaning participants completed the NWU cloze test and
open response questions first, then the assessments for
the MHU materials. Each section used the same lan-
guage as the initial test and had the same time allotted
as the initial test; the only difference was the order of
the testing materials.

Measures

For the cloze test, scores were calculated by the per-
centage of blanks participants filled in correctly. We fol-
lowed the guidelines from Doak et al. (1996), where 40%
or higher indicates partial understanding, and 60% or
higher indicates full understanding. The open-response
questions were scored using a rubric, and interpreted
using cut-points by Bormuth (1968a): 75% or higher
for partial understanding, and 90% or higher for full
understanding.

Analysis Plan

Descriptive statistics were used to summarize partici-
pant demographic questionnaire responses and compre-
hension scores from the two assessments. Responses to
the open-ended questions about participants’ experience
with participating in the study were summarized using a
descriptive-interpretive analysis (Elliot & Timulak, 2021).
Qualitative results would help gauge the acceptability of
the cloze procedure and study protocol.

We also conducted exploratory tests of significance, to
determine whether adequate and significant correlation
would be observed for cloze and open-response scores.
Reported p-values are exact values based on two-sided
statistical tests, which were conducted using the Statis-
tical Package for the Social Sciences (SPSS, version 29).
The a priori cut-point for statistical significance was
set at p ≤ .10, given the study’s small sample size and
exploratory nature (Vaske, 2019). As Vaske and others
have argued, the traditional probability cut-point of p ≤
.05 is arbitrary (Cohen, 1994; J. R. Thomas et al., 2023;
Vaske, 2019); researchers should not use it as a default
if not supported by empirical precedence and a large
enough sample size (e.g., n = 100; (Vaske, 2019, p. 99)).
A nonparametric statistical test (Spearman’s rho) was
used to test for statistically significant correlations, since
visual inspection of histogram data suggested that the
only data normally distributed were the open-response
scores (Pallant, 2020).

Bonferroni corrections were made to the significance test
cut-point, in order to mitigate against an inflated Type 1
error rate due to multiple comparisons (Motulsky, 2018).
In this investigation, two comparisons were made. Thus,
correlation test results must have had a p-value of ≤ .05
to be considered statistically significant. Standardized
effect size estimations were used to determine the mag-
nitude of observed differences or associations (DeVon et
al., 2007; Vaske et al., 2002; Vaughn & Daniel, 2012).
Before analyzing the sample as a whole, the two pilot
test samples were descriptively compared to one another
to confirm whether the counter-balance technique effec-
tively mitigated any potential bias with the material
order. Differences between the groups were not tested
statistically because of the small sample size of each
group.

Results

Descriptive Analysis

As shown in Table 1, the counter-balance technique was
largely effective in mitigating any potential bias with
material order. Pilot test groups tended to have the
same mean comprehension score across both assessment
methods, and qualitative interpretation of mean scores
were equivalent across both assessment methods. All
participants correctly completed the assessment ques-
tionnaires, including only using one-word responses for
the cloze form.

As shown in Table 2, participants reported different levels
of Spanish language experience. Most rated their Spanish
reading confidence as confident. All had received formal
Spanish instruction, most commonly in high school and
college. This suggests that participants had enough
Spanish exposure to reasonably engage with the study
materials.

Participants were asked to comment on the clarity of
instructions after completing the assessment tests. Most
felt the instructions were clear, with others stating the
process was organized and easy to follow. A few partici-
pants mentioned needing more time or experiencing diffi-
culty remembering parts of the task, meaning there were
minor areas for improvement with how the assessments
were facilitated.

Participants were asked to give feedback on the activity
(see Table 4). Some described the experience as enjoyable
or interesting, using words like “fun” or “engaging,” while
others reported feeling “confused” or said it was “difficult.”
This suggests different levels of comfort with the task.
Based on Table 2 and Table 3, some participants who
expressed difficulty also had limited formal Spanish edu-
cation, suggesting that background may influence how

© 2026 The Authors | Journal compilation © 2026 Western Society for Kinesiology & Wellness
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Table 1: Quality Check: Separated Comprehension by Material Order (Counter-balance Test)

MHU NWU
Group & Assessment n M% SD Min, Max M% SD Min, Max
Order 1 4

Cloze scores 34.55 9.03 25.45, 45.45 35.81 11.75 24.32, 51.35
Open-response 33.33 13.61 16.67, 50.00 40.00 16.33 20.00, 60.00

Order 2 6
Cloze scores 38.79 10.39 25.45, 54.55 32.43 5.92 27.03, 43.24
Open-response 38.89 17.21 16.67, 66.67 46.67 20.66 20.00, 80.00

Note. MHU = mobile health unit; NWU = Northwestern University. M = Mean; SD = Standard deviation; Min, Max =
minimum and maximum score range. Order 1 = MHU first, then NWU; Order 2 = NWU first, then MHU. Cloze: ≥ 40%
= partial comprehension, ≥ 60% = full comprehension. Open-response: ≥ 75% = partial comprehension, ≥ 90% = full
comprehension.

Table 2: Demographic Characteristics of Participants (N = 10)

Characteristics Participant Response Frequency %
Spanish Reading Confidence Very Confident 1 10.0

Confident 6 60.0
Unsure 3 30.0

Formal Spanish Reading Education Elementary, Middle, College 1 10.0
Middle, High, College 2 20.0
High school, college 3 30.0
High school 1 10.0
College 1 10.0
Not reported 2 20.0

Grew Up Speaking Spanish in Household Yes 7 70.0
No 3 30.0

Grew Up in Spanish Speaking Environment Yes 9 90.0
No 1 10.0

Note. Percentages are based on N = 10.

the activity was experienced. The responses suggest that
the task was feasible to complete, even if the materials
were challenging.

Participants expressed a range of reactions, from confi-
dence to uncertainty, across different parts of the task for
completing the cloze form, then attempting the follow-
up questions. One participant described completing the
cloze form as “actually kind of fun.” This response was
not common and shows an aspect of engagement that
was not a specific measurement aim.

Of note, the research team introduced several errors
when transcribing the MHU material into a cloze for-
mat questionnaire. A grammatical error was made by
mistake with the title of the MHU patient education
material, omitting the acute accent mark over the word,
“Que,” when it is used as an interrogative word for asking
questions (i.e., Qué) (Temoltzin-Espejel, 2025). Several
spelling errors caused by the word-processor auto-correct
affected two words in the text body. These omissions,

however, did not appear to negatively affect participants’
experiences or affect the main findings of this feasibil-
ity study, as indicated by the participant feedback and
descriptive results shown in Table 1. In this article, the
errors were corrected within the MHU material supple-
mental file document. Post data collection, no other
errors were identified—the PEM materials matched their
original source in terms of spelling, grammar, and bold
font.

Main Analysis

Comprehension scores for both PEMs were below the
expected levels, based on the materials’ estimated read-
ing grade level (see Table 5). According to (Doak et al.,
1996), cloze scores show partial understanding at 40%
or higher and full understanding at 60% or higher. The
average cloze score was 37.09% for MHU and 33.78%
for NWU, suggesting that neither PEM met the cut-
off for comprehension. However, only the NWU mean
scores were less than the procedure’s 40% threshold for

© 2026 The Authors | Journal compilation © 2026 Western Society for Kinesiology & Wellness
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6 Thomas et al.

Table 3: Participant Responses on Clarity of Instructions During Cloze Test Activities

Participant ID Response
1 The instructions for all activities were very clear
2 Instructions were clear, there was enough time to fill in the blanks.
3 Yes very clear - well organized.
4 The activity instructions were clear but I think I was confused on the first round what exactly I

was supposed to be doing since a lot of it is up to your interpretation.
5 Yes the instructions were very clear. I had no confusion.
6 Activity instructions were very clearly explained. I think with the fill in the blank it was difficult

sometimes to think of words for when it was naming examples because it was a topic I knew
nothing about.

7 The activity instructions were clear, the activity was a little confusing and challenging.
8 Yes they were clear and well explained through the directions.
9 The instructions were very clear and I had no questions, but I haven’t read, or written in Spanish

in a long time so it was interesting.
10 The instructions for the activities were clear, but maybe for people without prior knowledge to

how fiber works it may be a bit tedious. In terms of the questions, after re-reading the article it
should be quite straightforward on how to respond.

Note. Question posed to participants: “Please give us feedback about your experience. Were the activity instructions clear?
Please explain your response.” Gathering this feedback helped assess whether the testing process itself was understandable
and accessible.

Table 4: Participant Feedback on Cloze Test Experience

Participant ID Response
1 N/A
2 Filling in the blanks was actually kind of fun
3 N/A
4 I think it was sometimes hard to remember the specific numbers or types of food on the follow

up questions because I was so focused on trying to find the word that fit. But that may be the
purpose of the study to see how well you retain that while trying to comprehend.

5 N/A
6 N/A
7 N/A
8 I enjoyed it and I am glad I did it because I hadn’t been a part of a research project before.

It was quite interesting reading the article and sometimes not knowing if maybe the word was
simple it’s just the thought of not knowing at the exact moment.

9 It was fun but I was slightly nervous since I never had a formal education in Spanish. I only
know what I’ve picked up over the years.

10 I really enjoyed my experience in this study!

Note. Question posed: “Is there anything else you would like to say about your experience? If yes, please state below. If not,
put ‘N/A’.” Responses reflect feedback from all 10 participants and are shown exactly as written.

partial comprehension (p = .042). Descriptively, more
participants demonstrated ability to partially compre-
hend the PEM from the MHU than from NWU (5 versus
2 individuals). Specifically, scoring between 40 and 59%
would suggest that some participants could comprehend
the educational materials with supplemental instruc-
tion. However, open-response scores for the PEM from
the MHU and NWU were also low. The average open-
response score was 36.67% for MHU and 44% for NWU,
far below the 75% threshold suggesting an ability to
understand the material with supplemental instruction

(Bormuth, 1968a).

Cloze scores were more consistent, while open-response
scores varied more, showing the potential differences in
participant interpretation and knowledge-base. Both
methods suggest low material comprehension for the
sample, overall. The open-response method, however,
occasionally had higher scores, suggesting even when
some participants struggled with word-for-word reading
they were able to ascertain a certain level of general
understanding from the material, supporting accurate
recall of key information. This shows that the two meth-

© 2026 The Authors | Journal compilation © 2026 Western Society for Kinesiology & Wellness
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ods capture different aspects of information processing
and understanding, and together, may provide a better
picture of comprehension.

While qualitative interpretation of cloze form and open-
response scores in this study were equivalent, convergent
validity of the two measures were not well-supported in
this exploratory study. The strength of correlation be-
tween cloze form and open-response scores was adequate
for the MHU PEM, and possibly inadequate for the NWU
PEM (DeVon et al., 2007; Vaughn & Daniel, 2012). Both
correlation tests were not statistically significant, after
controlling for multiple comparisons using the Bonferroni
correction: MHU PEM (rho = .591, p = .072), NWU
PEM (rho = .357, p = .311). These results could be due
to several factors.

First, while participants felt comfortable speaking Span-
ish, their health literacy for reading and understanding
PEMs in Spanish may not have matched their fluency
or confidence level. A modified cloze procedure giving
multiple-choice answer options per blank space may have
led to stronger and statistically significant correlations
with the open-response comprehension scores (Williams
et al., 2011). Second, making the cloze form question-
naire “unanticipated” might increase its correlation with
the open-response questions (Taylor, 1957). This sec-
ond approach may require a non-cloze version of the
PEMs be used first, since the recall questions may not
optimally measure comprehension for text with deleted
words, as is required for the cloze procedure (Taylor,
1957). Previous research seldom measures participant
comprehension for the same material using the cloze
procedure in conjunction with other methods (Gellert
& Elbro, 2013; Kicklighter & Stein, 1993). Finally, it is
fully possible that a study with a larger sample size could
result in statistically significant correlations between the
two measures (Zhu, 2012).

It is worth noting, however, that the primary aim of
this study was not to test the convergent validity of the
cloze procedure when studying adult comprehension of
PEMs in Spanish, nor was it to determine the general
ability of patients to comprehend the PEMs tested in
this study. Caution should be exercised when making
general conclusions about the actual ability of patients
utilizing services from the respective healthcare facilities.

Discussion

The purpose of this pilot study was to determine the
feasibility of replicating procedures for adapting the cloze
procedure in order to study how well Spanish-language
PEMs are understood in adult populations. According to
counter-balanced results, we produced a reliable protocol

that was not difficult to administer and was acceptable
to participants. While several participants expressed
some uncertainty with how to follow task instructions,
all participants correctly completed all assessment ques-
tionnaires. None expressed disliking the activity and
several found the experience interesting or fun. These
qualitative findings mirror findings from an adult edu-
cation literacy study that assessed the acceptability of
the cloze procedure among adults with limited English
language skills (Robinson, 1973). This feasibility pilot
study evidenced that the cloze procedure, and the recall
questions for assessing comprehension of PEMs written
in Spanish, are replicable, feasible, and may be accept-
able to participants with different Spanish reading and
writing skills.

Compared to the results of the present study, McWhirter
et al. (2011) found somewhat contrasting findings in their
study assessing how well Chinese immigrant women in
Canada could comprehend a colon cancer screening fact
sheet written in English. Nearly all of the participants
(89.7%) demonstrated ability to understand the fact sheet
as written without the need for supplemental instruction
according to cloze score results, and teach-back results
mirrored the previous interpretation for several learning
objectives assessed in the study (e.g., explain primary
screening measures, identify age-point recommended to
begin screening by gender). Although statistically signif-
icant, the cloze procedure’s construct validity was not
strongly supported when correlated against teach-back
results (r = .38, p = .004). Stronger correlation, however,
was observed when cloze scores were compared to func-
tional health literacy test scores (S-TOFHLA, r = .50,
p = .006). While the authors concluded that the cloze
test may not be a sufficient measure of health literacy
in English language-learner populations, their findings
further validate the cloze procedure’s interpretive cut-
points for judging patients’ ability to comprehend patient
material (Doak et al., 1996).

Still, the secondary findings of the present study, specif-
ically the ability of potential end-users to understand
the PEMs, mirrored findings from previous research. In
their investigation of how well Spanish-speaking English
language learners understood PEMs on diabetes man-
agement and vaccine information, Dunlap (2000) found
similar findings as our pilot study in their much larger
sample (N = 101). Over three-quarters of their sample
(88%) could not understand the materials independently
and about one-quarter (26%) could not understand the
materials as written. In a different, qualitative study,
Manzor-Mitrzyk et al. (2024) found that while partici-
pants (N = 30) felt the test material (Spanish language
health information handouts on depression treatment)
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Table 5: Sample-wide PEM Comprehension Scores by Assessment Method

MHU NWU
Assessment Type N M% SD Min, Max M% SD Min, Max
Cloze Test 10 37.09 9.59 25.45, 54.55 33.78 8.28 24.32, 51.35
Open-response 10 36.67 15.32 16.67, 66.67 44.00 18.38 20.00, 80.00

Note. Scores reflect the combined results across both pilot tests (N = 10). Cloze: ≥ 40% = partial comprehension, ≥ 60% =
full comprehension. Open-response: ≥ 75% = partial comprehension, ≥ 90% = full comprehension. MHU = mobile health
unit; NWU = Northwestern University. M = Mean; SD = Standard deviation; Min, Max = minimum and maximum score
range. For the MHU cloze form, 50% of participants met the threshold for partial comprehension, with all remaining scoring
below. Only 20% of participants met the partial comprehension threshold for the NWU cloze form, with all remaining scoring
below. Mean cloze scores for the MHU PEM did not statistically differ from the 40% threshold, but mean scores for the NWU
material did: MHU (t = .959, df = 9, p = .363, g = .28), NWU (t = 2.374, df = 9, p = .042, g = .69).

contained useful information and they understood key
ideas, qualitative interviews revealed 53% of participants
were confused by terminology and 10% felt unsure they
understood enough to correctly apply the information.
Their sample consisted of mixed educational levels with
57% having a high school diploma or higher years of for-
mal education, and who were predominantly low-income
and uninsured adults. The authors did not investigate
whether education level, income level, or insurance status
influenced comprehension results. In research examining
comprehension of medical bottle instructions in English
and Spanish, Leyva et al. (2005) observed large por-
tions of participants could not correctly demonstrate
the correct dosing pattern (50–78%, N = 100). In their
study, formal education level and comfort level speaking
in English were positively associated with greater odds
of following instructions correctly.

Study Implications

While mainly a feasibility study, the preliminary findings
about participants’ ability to comprehend the PEMs as-
sessed in this study have important implications. First,
when materials are difficult to understand, patients with
limited English understanding or health literacy skills
may often rely on family or friends to explain or translate
the content. However, our study showed that even bilin-
gual adults with formal Spanish education had trouble
understanding the materials written at recommended
reading grade levels, meaning that informal translators
may not fully understand the information either. This
is important to understand in the context of physical
activity behavior change interventions with objectives to
promote health and wellness; many of these interventions
rely upon mediated online and print-based PEMs and
may address multiple health behaviors (e.g., physical ac-
tivity plus diet or smoking habits) (Eckman et al., 2012;
Espigares-Tribo & Ensenyat, 2021). The present study’s
findings also challenge the assumption that Spanish as a
first language, or classroom exposure, guarantees fluency

in both reading and comprehension, especially regarding
health information.

Additionally, our results suggest that readability tools
are not enough to ensure materials are understandable.
Even though the materials were written at an eighth-
grade reading level, most participants did not demon-
strate ability to fully and easily understand the PEMs
assessed in this study. Testing materials with the direct
comprehension tests, cloze procedure, and open-response
recall questions offered a clearer picture of how well the
content may likely be understood in similar demographic
groups. These implications highlight the need to use
evidence-supported, and theory-grounded health liter-
acy principles to develop and test bilingual PEMs in
physical activity promotion interventions, using direct
measures of comprehension (J. D. Thomas et al., 2024).
These additional steps should ensure greater support
of individuals with varied levels of health literacy and
background knowledge and generally reduce the odds
that information is misunderstood or difficult to apply
by end-users (Evans et al., 2021).

Study Limitations

There are several limitations to the present study that
should be kept in mind when interpreting its results.
First, we did not investigate participant health literacy
level using an established tool. While the cloze procedure
and open-response summary questions do correspond
with health literacy constructs, such as prior knowledge
and ability to comprehend documents, they are not ex-
act measures of health literacy level skill domains (e.g.,
interpretation of content numeracy, communication, or
critical appraisal; (Institute of Medicine, 2004). The
results tentatively suggested that the participants had
limited health literacy for understanding PEMs on di-
etary fiber and health, which should be investigated using
triangulated methods with established health literacy
measurement tools (Yuen et al., 2018). Second, the small,
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convenience sample of ten participants limits how well
results may generalize, and it made it difficult to detect
clear differences in comprehension levels. Third, the
NWU PEM had fewer than 50 blanks (i.e., 37), which
may not meet recommended standards for cloze testing
(Doak et al., 1996). In their review of replication studies
investigating the cloze procedure, Jongsma (1971) sum-
marized evidence showing that (a) at least 50 blanks were
needed to achieve sufficient representation of structural
words (e.g., articles, prepositions) and semantic words
(nouns and verbs) and (b) cloze forms with less than 50
blanks tend to have inconsistent findings when compared
to their counterparts with at least 50. Fourth, partic-
ipants were college students, not the intended patient
group for the materials. Many patients may have lower
literacy levels, which could affect how well they under-
stand the materials and may require modifications to how
comprehension is measured using the cloze procedure
and other methods (Doak & Doak, 1980; Keenan et al.,
2008; Williams et al., 2011).

Future Directions. Although the results show the
protocol is feasible, future studies should include a vari-
ety of Spanish speakers and levels from clinical settings.
Testing with the material’s intended audience may give
a clearer picture of how these materials perform. It
would also be useful to examine how comprehension
changes when paired with common clinical supports, like
visual aids or verbal explanations. Finally, future stud-
ies should test the replicability of this study’s findings
after addressing the study limitations mentioned in the
previous paragraph, including ensuring all cloze tests are
based on PEMs with at least 50 blank spaces.

Conclusion

This pilot study, combining the cloze procedure compre-
hension test paired with open-response recall questions,
determined the feasibility of the methods for assessing
comprehension for PEMs written in Spanish. Secondary
findings also allowed for the preliminary evaluation of
how well patients might understand Spanish-language
PEMs. Results suggested most participants had inade-
quate to partial ability to understand the PEMs tested
in this study, on the health benefits of dietary fiber
for disease prevention and management. While limited
by sample size and a focus on assessing the feasibility
of the study’s protocol, the preliminary findings of this
study support using direct measures to evaluate how well
patients and research participants comprehend PEMs
used in physical activity and wellness promotion interven-
tions; these direct readability evaluations should occur
before wide scale dissemination of the materials or the
intervention’s rollout. Larger studies are now needed to

confirm the validity of the cloze procedure for assessing
PEMs written in Spanish and whether the present study
findings replicate in patient populations.
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