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Abstract

Health literacy refers to the ability to understand, evaluate, and apply health information.
Individuals with higher health literacy are able to comprehend the content of health education
materials. In contrast, those with lower health literacy may struggle to understand the
information, potentially leading to worsening health conditions. As the global population
aged 65 and above continues to grow rapidly and cognitive abilities decline, providing more
readable texts can enhance reading comprehension. Thus, assessing the readability of health
education texts has become an important research topic. To improve reading comprehension,
different countries have established their readability guidelines. For example, the United
States recommends texts suitable for a 5th to 6th-grade reading level. However, Taiwan
currently lacks similar guidelines for health education texts. Given this research gap, the
present study employs eye-tracking experiments to gather physiological data from the
reader's perspective. This approach helps verify the reading process and comprehension
performance, ensuring that the content is effectively understood. In the analysis, the eye-
tracking data from 11 participants were used, focusing on five commonly studied eye-
tracking indicators. The results showed that the regression in count for diabetes proper nouns
reached a significant level. This study recommends that the difficulty of health education
texts should not exceed a 6th-grade reading level.
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1. Introduction

With the continuous advancement of medical technology, health literacy has increasingly
become an important evaluation indicator. Health literacy refers to an individual's ability to
understand, evaluate, and apply health information in daily life (Serensen et al., 2012).
Individuals with high health literacy can quickly comprehend health information, which helps
to enhance their personal capabilities and eliminate doubts regarding health-related
information (Kickbusch et al., 2013; Rudd, 2013). For example, during the COVID-19
pandemic, healthcare institutions commonly used online methods to disseminate information.
However, the content presented in these texts was often too complex for the general public,
leading to a lack of full comprehension and missed opportunities for self-protection (Szmuda
et al., 2020). It can be concluded that providing easily understandable text content can
effectively address these issues and help individuals find more suitable treatment options
(Brown et al., 2004; Howell et al., 2017).

In fact, even without the pandemic, the readability of texts is crucial for older adults. With the
growing proportion of the global population aged 65 and above, the demand for healthcare
services has also increased (McNicoll, 2002). For example, there is greater emphasis on oral
health care and hearing care (Lee et al., 2020; Wallhagen & Strawbridge, 2017). Providing
written materials or pamphlets can assist older adults in recalling important information and
allow them to learn at their own pace (Bernier, 1993). Goodman and Lambert (2023) and
Pearman and Storandt (2005) further pointed out that the decline in cognitive function among
older adults should be considered when assessing their ability to understand texts. Providing
easily understandable medication information for older adults can help reduce side effects
caused by improper medication use (Liu et al., 2014).

To provide suitable reading materials, the American Medical Association (AMA) and the
U.S. Department of Health and Human Services (USDHHS) recommend that the difficulty of
texts should be kept at the level of 5th to 6th grade (Kutner et al., 2006). In the UK,
guidelines recommend that health education materials for older adults should not exceed a
readability level of 12 (Petterson, 1994), corresponding to the 11th-grade level in the U.S.
(Gunning, 1952). In Australia, the SA Health agency recommends that texts should be at an

8th-grade reading level to ensure comprehension (Cheng & Dunn, 2015).

In summary, Western countries have established guidelines for the grade level at which texts
should be understandable. Whether on the website or on paper, there are standards that can be
referenced. In contrast, there is relatively little research in Taiwan that explores the
appropriate grade level for health education texts. Therefore, the purpose of this study is to
explore the level of difficulty in health education texts that are most suitable for older adults
to read. Eye-tracking experiments will be conducted from the readers' perspective to
understand their reading process and reading comprehension levels.

2. Literature Review

Readability is the extent to which readers can understand the text (Dale & Chall, 1949; Klare,
1963, 2000; McLaughlin, 1969). Readable text allows readers to understand and absorb
content more effectively (DuBay, 2007). For example, using easily understood vocabulary,
simpler sentence structures, and appropriate article length can enhance readability (Klare,
2000; Van Den Broek & Kremer, 2000). Therefore, when evaluating the readability of a text,
it is essential to consider the reader’s ability and strive to minimize cognitive load.



In previous research, readability assessments typically employed readability formulas.
Especially in English-speaking countries, these formulas provide a standardized quantitative
metric, allowing the difficulty of a text to be measured and evaluated directly (DuBay, 2007).
Traditional readability formulas are primarily used to assess the complexity of sentence or
word structures in a text (Pruthi et al., 2015). By calculating indicators such as word length,
sentence length, and the proportion of difficult words, the readability grade level of the text
can be determined. This value indicates the appropriate grade level for reading the text.
Common readability formulas are shown in Table 1.

In addition to using readability formulas to assess text difficulty, some researchers have
employed eye-tracking experiments to confirm participants' reading processes and reading
comprehension strategies. During these experiments, eye-tracking data offer insights into
what readers focus on, the order in which they read the text, and the time they spend on
different sections (Holsanova et al., 2009). In addition, eye-tracking experiments can be used
to identify individual differences between readers. For example, students with adequate prior
knowledge tend to experience a lower cognitive load when learning specific domain
content. Therefore, this results in better learning outcomes (Jarodzka et al., 2010). Thus, eye-
tracking experiments can help us understand differences in text comprehension among
readers with varying levels of reading ability.

To gain deeper insights into participants' comprehension patterns, eye-tracking indicators can
be subjected to analysis. These indicators derived from different types of eye movements,
include Total Fixation Duration (TFD), Total Fixation Count (TFC), Percentage of Fixation
Duration, First Fixation Duration, Number of regressive saccades, and so forth. Common
eye-tracking indicators are detailed in Table 2. By analyzing several common eye-tracking
indicators, the aim is to understand the reading comprehension and reading performance of
older adults and to provide them with appropriate texts to read.

Table 1: Common Readability Formulas and Indicators

Formula name Calculation formula Indicators
Flesch Reading Ease Reading Ease = 206.835 — (1.015 x Average Sentence
( Flesch, 1948; Flesch, ASL) — (84.6 x ASW) Length, Average
1979 ) Number of Syllables
per Word
Gunning FOG Gunning Fog Index = ( ASL + Average Sentence
( Gunning, 1952 ) PHW ) x0.4 Length, Percentage of
Hard Words
SMOG SMOG Grade = 1.0430 Number of
( Mc Laughlin, 1969 ) f 30 polysyllables,

[ ber of polysyllables X (——————
X\Jnum er otpotysytabies (number of sentences

Number of sentenced
+3.1291




Table 2: Common Eye-Tracking Indicators
Eye-tracking Indicators Definition/Measurement References
Total fixation duration The total time spent on all fixation Hannus & Hyond,
points, with longer durations indicates a (1999); Hegarty & Just,
greater cognitive processing load. (1993)

Total fixation count/  The number of fixations within all AOI. Eitel, (2016); Schnotz
the number of fixations Areas with more fixations require more & Wagner, (2018)
time for cognitive processing.

Percentage of fixation The fixation duration within the AOI / Alemdag & Cagiltay,
duration the total fixation duration on the screen. (2018)

It reflects the reader's attention allocation

to each text segment.

First fixation duration =~ The duration of the reader's first fixation Alemdag & Cagiltay,
on a word reflects the degree of selective (2018); Lai et al.,
attention given to the word. (2013); Scheiter &

Eitel, (2015)

Number of regressive It is the total number of times the eyeball Jian et al., (2013);

saccades jumps from the position of the rear text Mason et al., (2016)
to the front, reflecting the reader's late
processing of single words. When
readers encounter words or sentences
they don’t understand, they will look
back more often.

3. Method

This study conducts eye-tracking experiments focused on older adults. The objective of this
study is to examine how text difficulty influences the reading comprehension of older adults
with varying reading abilities. Eye-tracking indicators can reflect readers' cognitive
processing and learning performance of text. For example: dwell time, total fixation count,
dwell time %, first fixation duration, and regression in count. In addition, by asking
participants to complete the Diabetes Knowledge Questionnaire (DKQ), it can be further
investigated whether eye movement performance is related to the knowledge background of
the reader or is caused by differences in individual reading ability.

3.1 Participants

For this study, 15 participants aged 65 and older were recruited. They lived in Taipei City.
All participants were native Chinese speakers, and it was confirmed that their vision was
either normal or corrected to a level that would be considered normal. Four older adults were
excluded from the study due to not meeting the age criteria or failing to record eye-tracking
data. Ultimately, 11 participants were included in the analysis.

3.2 Apparatus
The experiment used the SR Research Eyelink 1000, which recorded eye movements at a

sampling rate of 1000 Hz. A chin bar was used to stabilize the participants' heads. The
reading text was presented on a 24-inch LCD monitor with a resolution of 1920 x 1200



pixels. The text size was set to 28, and the distance between the monitor and the participants
was 65 cm.

3.3 Experimental Materials

This experiment focused on the topic of diabetes due to the continuous global increase in the
number of diabetes patients, particularly among older adults. A review of the statistical data
shows that the worldwide prevalence of diabetes is expected to rise to 642 million by 2040,
with the largest increase projected among individuals aged 60 to 79 (Ogurtsova et al., 2017).
In Taiwan, the incidence of diabetes and cancer is also on the rise. According to the 2023
statistical data from the Ministry of Health and Welfare on the ten leading causes of death,
malignant neoplasms (cancer) ranked first, accounting for 25.8% of total deaths, while
diabetes was ranked fifth. The primary causes of death among diabetes patients are closely
related to malignant tumors, cardiovascular diseases, and other conditions. Notably, 87% of
cancer-related deaths occur in individuals aged 55 and above. Providing health education
texts that are suitable for reading can significantly reduce the cognitive load of the elderly,
help them understand the disease more deeply, and take appropriate measures according to
the symptoms and risks (Conner et al., 2019; Ebaid & Crewther, 2019). In light of this, the
study selected diabetes as the theme and categorized the texts read by participants into three
levels of difficulty: easy (6th grade), medium (9th grade), and Hard (12th grade). The texts
were authored by six professional teachers, verified for readability, and reviewed by
professional doctors to ensure content accuracy.

3.4 Reading Ability Test

Given the dearth of knowledge regarding the range of reading abilities among Taiwanese
elders, this study employed the Diagnostic Assessment of Chinese Competence (DACC) to
gain insight into the comprehension abilities of older adults across varying reading ability
levels. Through computerized adaptive tests, participants' reading abilities are assessed in
five aspects: word recognition, superficial meaning comprehension, textual meaning
integration, inferential comprehension, and analysis and evaluation. The test results showed
that the participants’ reading abilities ranged from second to twelfth grade (Lee et al., 2021).
Based on the DACC test results, this study categorized participants into two groups for
further analysis: low reading comprehension (below 7th grade) and high reading
comprehension (above 8th grade).

3.5 Diabetes Knowledge Questionnaire

To determine whether differences in participants' eye movement behaviors stem from their
background knowledge of diabetes or their reading abilities, this study first had participants
complete the Diabetes Knowledge Questionnaire (DKQ). This questionnaire assesses their
understanding of diabetes knowledge and serves as a reference indicator during the reading
experiments. The DKQ is a commonly used tool for measuring diabetes knowledge, with
good internal consistency, indicated by a Cronbach's o coefficient of .78 (Garcia et al.,
2001). A staff member with a bachelor's degree in English translated the DKQ, which was
subsequently reviewed by two experts: a psychometrician and a physician certified in
diabetes education. The translation process also referenced the simplified Chinese version
developed by Hu and colleagues (2013), which reported a Cronbach's a coefficient of .89.
The questionnaire consists of 24 brief statements, with each item offering three response



options: true, false, or unsure. The total score ranges from 0 to 24, with higher scores
indicating a greater understanding of diabetes knowledge among the participants.

According to the results in Table 3, individuals with low reading comprehension abilities had
an average score of 15.00 on the questionnaire, while those with high reading comprehension
abilities had an average score of 16.67. Individuals with high reading comprehension abilities
performed better than those with low reading comprehension abilities. Additionally, the
standard deviation for high reading comprehension participants is 2.73, which is higher than
the 2.00 for low reading comprehension participants. The #-value is -1.13, with a p-value
of .29, indicating that the results are not statistically significant.

Reading comprehension is closely linked to vocabulary mastery and reading fluency (Ehri,
2014). Individuals with better reading comprehension are generally more skilled at
understanding the vocabulary within the text, which helps them integrate and infer the
content while adapting their reading strategies (Cain et al., 2004; Connor et al., 2015; Zargar
et al., 2020). Moreover, readers with relevant background knowledge can better synthesize
the meanings of sentences, thereby enhancing their reading comprehension skills (Mayer,
2005; Perfetti & Stafura, 2014; Schnotz & Bannert, 2003; Schnotz et al., 2014). Therefore, to
investigate whether eye movement behavior is influenced by the reader's background
knowledge, this study employs independent samples #¢-tests to examine the relationship
between participants' performance on the knowledge questionnaire and their reading
comprehension across different reading abilities. In statistics, independent samples z-tests are
commonly used to explore differences between two distinct groups, such as comparing the
performance of experts and novices in solving math problems (Chen & Wen, 2023). However,
according to the results, both groups have a similar level of diabetes knowledge, which does
not significantly affect their comprehension of diabetes-related texts.

Since the scores on the diabetes knowledge questionnaire did not show statistically
significant differences, the subsequent eye-tracking analysis excluded the influence of
diabetes background knowledge. This allows for an exploration of whether there are
differences in eye movement comprehension performance among participants with varying
reading abilities. The analysis uses eye-tracking indicators to examine the cognitive processes
of participants with different reading abilities as they read texts of varying difficulty, thereby
facilitating further inferences.

Table 3: -Test Analysis of Correct Responses on the Questionnaire by Reading Ability

n M SD t
Low reading ability 5 15.00 2.00
High reading ability 6 16.67 2.73 -1.13

*p <.05; **p < .01
3.6 Procedure

The experimental flow chart of this study is shown in Figure 1. Before the experiment
officially begins, the contents of the informed consent form are first explained to the
participants. After the participants understood the entire experimental process, they signed a
consent form to express their agreement to participate in the experiment. Subsequently, they
completed the DKQ to assess their prior knowledge of diabetes. Following this, the DACC
was conducted to evaluate the participants' reading abilities. The duration of the testing phase



was approximately 40 minutes to 1.5 hours, after which participants were permitted a 10-
minute break before commencing the eye-tracking experiment.

Before officially starting the eye-tracking experiment, each participant underwent a nine-
point calibration and verification process to adjust the camera's position and focus, ensuring
that their pupils were aligned with the central cross on the screen. The eye-tracking
experiment was then initiated and divided into three stages. After reading each page of text,
participants pressed the space bar to proceed to the next page. When the screen displays
"Congratulations, you have completed this section", participants are asked to answer
questions about the text's topic. After responding, participants were given a 5 to 10-minute
break. The entire eye-tracking experiment lasted approximately 20 minutes.

For subsequent analyses, this study utilized heatmaps to evaluate participants' comprehension
of the text and their reading behaviors. This involved calculating the fixation duration and
frequency in areas related to diabetes proper nouns and non-diabetes proper nouns. The
rationale for focusing on these two main categories is that vocabulary significantly impacts
readers' understanding of the text. According to Chaffin et al. (2001), readers usually spend
more time on cognitive processing when they encounter novel or unfamiliar words. Jian et al.
(2013) also explored how readers understand academic vocabulary in physics, finding that
readers can infer the meanings of these terms through contextual cues and other familiar
vocabulary. Following this, a quantitative analysis of Area of Interest (AOI) was conducted
to extract five common eye-tracking indicators, aiming to gain deeper insights into the
participants' reading comprehension processes.
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Figure 1: The Experimental Flow Chart
4. Results

This study used heatmaps to visually analyze eye-tracking data, giving an initial look at how
participants with different reading skills performed when reading texts of different difficulty
levels. Figures 2, 3, and 4 illustrate the findings. The heatmaps show text paragraphs marked
with varying color intensities, with darker colors indicating longer reading times and more
frequent fixations. Following this initial analysis, diabetes proper nouns and non-diabetes
proper nouns were identified as Area of Interest (AOI). The diabetes proper nouns were
selected based on definitions provided by the International Diabetes Federation (2024), the
American Diabetes Association (2024), and SA Health (2022). Non-diabetes proper nouns
were excluded from the specialized terms vocabulary. Subsequent eye-tracking analysis was
then conducted on these AOI, as depicted in Figures 5 and 6.
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Figure 2: Heatmap of Low Reading Ability Participants Reading a Text of Easy Difficulty
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Figure 3: Heatmap of Low Reading Ability Participants Reading a Text of Medium Difficulty
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Figure 4: Heatmap of Low Reading Ability Participants Reading a Text of Hard Difficulty
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Figure 5: Heatmap With Diabetes Proper Nouns As AOI
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4.1 Data Selection and Analysis

According to Rayner (2009), participants' gaze duration typically ranges between 100 and
500 milliseconds. If the gaze duration exceeds 1,000 milliseconds, it may be attributed to
instrumental error. Therefore, during the eye-tracking data analysis, data with gaze durations
shorter than 100 milliseconds or longer than 1,000 milliseconds were excluded (Morrison,
1984; Rayner & Pollatsek, 2016). Ultimately, data from 11 participants were collected,
including 5 participants with low reading ability and 6 participants with high reading ability.
For the data analysis, diabetes proper nouns and non-diabetes proper nouns were designated
as AOI. The eye-tracking indicators employed were based on commonly used eye-tracking
indicators from past studies (Jian & Ko, 2017; Jian et al., 2013; Rayner, 1998; Rayner et al.,
2006; Schad et al., 2014), such as dwell time, total fixation count, dwell time %, first fixation

duration and regression in count. Commonly used eye-tracking indicators are detailed in
Table 4.

Table 4: Common Eye-Tracking Indicators

Eye-tracking Definition/Measurement References
Indicators
Dwell time The total time spent on all fixation points  Jian & Ko, (2017);

within the AOI is summed, with longer Lai et al., (2013)
durations indicating a greater cognitive
processing load.

Fixation count The total number of fixations across all Eitel, (2016);
AOQIs is summed, with a higher number of Schnotz & Wagner,
fixations indicating a higher degree of (2018)
cognitive processing or that the text
information is more engaging.

Dwell time % The proportion of dwell time on the AOI  Alemdag & Cagiltay,
relative to the total dwell time on the entire (2018); Mason et al.,
text reflects the reader's selective attention (2013)
allocation or the time spent on processing
the information within the AOI.

First fixation duration The first fixation duration reflects the Alemdag & Cagiltay,
reader's initial semantic processing or the  (2018); Jian et al.,
degree of selective attention given to a (2013); Scheiter &

word; the more attractive or familiar the  Eitel, (2015)
word is to the reader, the shorter the
fixation duration will be.




Regression in count  The total number of regressions, where the Jian et al., (2013);
eyes jump backward to earlier positions in Mason et al., (2016)
the text, reflects the reader's late-stage
processing of words. When encountering
unfamiliar words or sentences, the number
of regressions increases.

4.2 Statistical Analysis Methods

In the statistical analysis, this study followed the experimental design of Jian and Ko (2017),
using reading ability (low and high) and text difficulty (medium and hard) as independent
variables, with eye-tracking measures as the dependent variables. During the experiment,
participants read two articles, and data analysis was based on eye-tracking indicators selected
from the AOI. Additionally, following the study by Jou and Marifias (2023), which assessed
the reading behaviors of individuals with dyslexia, the independent variables were set as
people without dyslexia and those with dyslexia, as well as three different text designs, with
eye-tracking measures again as the dependent variables. Participants read three different text
designs in sequence, and subsequent analysis and inference were conducted based on the eye-
tracking indicators.

Upon reviewing the two studies mentioned above, a common approach can be observed: the
use of a two-factor mixed design, where reading ability is treated as a between-subjects factor
and text difficulty as a within-subjects factor, with various eye-tracking indicators as
dependent variables. This aligns with the design approach of this study. Therefore, in this
study, the independent variables were set as low reading ability (below 7th grade), high
reading ability (above 8th grade), and text difficulty (6th, 9th, and 12th-grade levels). The
dependent variables were five eye-tracking indicators, aiming to explore the performance
differences of participants with different reading abilities when reading texts of varying
difficulty, and to infer their eye-tracking behavior further.

4.2.1 Analysis Results Using Diabetes Proper Nouns and Non-diabetes Proper Nouns As
Units

In selecting the AOI, the analysis primarily focused on diabetes proper nouns and non-
diabetes proper nouns. The descriptive statistics summary is presented in Table 5, and the
ANOVA summary table is shown in Table 6. Among the five eye-tracking indicators, only
the regression in count for diabetes proper nouns reached significant interaction between
reading ability and text difficulty, F(2, 18) = 3.69, p < .05, n* = .29. This eye-tracking
indicator may reflect eye movement behavior when readers have difficulty understanding the
text or vocabulary, leading them to integrate or clarify their perspective (Rayner et al., 2003).
Additionally, text difficulty also exhibited a significant main effect, F(2, 18) = 5.75, p < .05,
n*=.39.

From the results in Table 7, it can be seen that the simple main effect of reading ability
significantly impacted regression in count for easy texts, F(1, 27) = 5.09, p < .01, n*> = .16.
Post-hoc comparisons indicated that participants with low reading comprehension (M = 0.87,
SD = 0.51) exhibited significantly higher regression counts when reading easier texts than
those with high reading comprehension (M = 0.42, SD = 0.25). Research suggests that
participants with low reading comprehension tend to learn from simpler text and images
primarily because easier texts are more comprehensible for them. Consequently, they



concentrate more attention on these simpler texts, leading to a significant increase in the
number of fixations and total reading time.

The analysis of regression behaviors also indicated that participants with low reading
comprehension had significantly more regressions in easier texts compared to more difficult
ones. In other words, individuals with low reading comprehension tend to spend more time
and focus on easily understandable texts, aiding their learning and information integration
within these materials (Jian & Ko, 2017). However, this study categorized text difficulty into
three levels (6th, 9th, and 12th grade) and classified participants’ reading comprehension into
low (below 7th grade) and high (above 8th grade). As the reading ability of the participants in
this study ranged from 5th to 7th grade, providing 6th-grade level texts does not create a
significant cognitive gap. In summary, the complexity of the health education texts should be
kept at a level that is easily understandable for 6th graders.

On the other hand, the results in Table 7 indicate that the simple main effect of text difficulty
significantly influenced participants with high reading comprehension, F(2, 18) = 10.16, p
< .01, n* = .06. Post-hoc comparisons revealed that participants had higher regression in
counts when reading texts of medium difficulty (M = 1.25, SD = 0.29) and high difficulty (M
= 1.14, SD = 0.34) compared to easier texts (M = 0.42, SD = 0.25). This suggests that even
readers with good comprehension skills may need to put in extra effort to understand content
when reading texts that match their reading level.

This phenomenon is similar to what is seen in individuals with low reading comprehension,
who often take more time to understand texts. As text difficulty increases, readers' fixation
durations and regression counts also rise (Jacobson & Dodwell, 1979; Rayner et al., 1989;
Rayner et al., 2006). An increase in fixation count reflects the reader's need for higher-level
cognitive processing when comprehending the text (Eitel, 2016; Schnotz & Wagner,
2018). Therefore, participants with a high level of reading comprehension tend to have
significantly more regressions when they read texts of medium to high difficulty than when
they read texts of lower difficulty.

Table 5: Descriptive Statistics Summary of Regression in Count by Reading Ability and
Text Difficulty (diabetes proper nouns)

Text Easy Text Medium Text Hard
Low reading High reading Low reading Highreading Low reading High reading
ability ability ability ability ability ability
5 6 5 6 5 6
0.87 0.42 1.00 1.25 0.89 1.14
0.51 0.25 0.30 0.29 0.30 0.34

Table 6: ANOVA Summary Table for Regression in Count by Reading Ability and
Text Difficulty (diabetes proper nouns)

SV SS df MS F n2
Reading Ability (A) 0.00 1 0.00 0.02 .00
Error(A) 0.89 9 0.10
Text difficulty (B) 1.40 2 0.70 5.75% .39
Reading Ability (A) x Text difficulty (B) 0.90 2 0.45 3.69* .29
Error 2.19 18 0.12

*p <.05



Table 7: Summary Table of Simple Main Effects for Regression in Count by Reading
Ability and Text Difficulty (diabetes proper nouns)

SV SS df MS F n2 Post hoc
Comparison

Reading Ability (A)

Text Easy (b1) 056 1 0.56 5.09%* .16 Low>High

Text Medium (b2) 0.18 1 0.18 1.64 .06

Text Hard (b3) 0.16 1 0.16 145 .05
Error 3.08 27 0.11
Text difficulty (B)

Low reading ability (al) 0.05 2 0.02 0.19 .02

High reading ability (a2) 247 2 123 10.16* .53 Medium, Hard>Easy
Error 2.19 18 0.12
*»<.01

5. Conclusion

Previous studies primarily focused on elementary and university students to provide
appropriate reading materials for them. In contrast, this research focuses on older adults as
the participants, whose cognitive comprehension differs from students. To understand the
reading abilities of older adults and provide suitable health education texts, this study
employed testing and eye movement experiments to observe the reading behaviors and
performances of the participants.

In selecting the AOI, the analysis concentrated on diabetes proper nouns and non-diabetes
proper nouns, utilizing five eye-tracking indicators. The results revealed a significant effect
solely in the regression in count for diabetes proper nouns. Specifically, participants with low
reading comprehension showed more regressions when reading simpler texts than those with
high reading comprehension; this indicates that individuals with lower reading
comprehension may be more willing to spend additional time understanding easier texts.
Moreover, participants with high reading comprehension exhibited significantly higher
regression in counts when reading medium and hard texts than when reading easy texts. This
suggests that even highly proficient readers put in significant effort to understand texts that
match their reading level, resulting in longer fixation durations and more regressions as the
text difficulty increases. This shows that although cognitive decline does occur in older adults,
the results are consistent with previous research and help to fill in the gap. In summary, the
11 participants in this study were from the Taipei metropolitan area. Five of them were
identified as having low reading comprehension skills. This group included one fifth grader,
one sixth grader, and three seventh graders. In theory, all of these participants have relatively
good reading comprehension skills. However, in order to take into account the reading
comprehension levels of older adults in non-metropolitan areas, we recommend that the level
of difficulty of the text provided should be no higher than the sixth grade level.

6. Limitations of the Study

This study focused on five common eye-tracking indicators for analysis. However, the range
of available eye-tracking indicators is extensive. Future research could consider incorporating
additional indicators from different dimensions, such as average saccade length and fixation
position as spatial metrics. This would provide a more comprehensive observation of
participants' eye movement behaviors and enable deeper exploration. In addition, this study



had limitations related to sample size, which may affect the results of statistical analyses. To
enhance the inferential strength of future research, it is advisable to increase the sample size
and collect more data for a more thorough statistical evaluation.
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