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on individuals’ quality of life. This study aimed to explore the role of pain acceptance and health literacy
in predicting pain intensity among individuals with chronic pain, providing insights into non-pharmaco-
logical factors that may influence pain experiences.

[VEETEEE A cross-sectional design was employed, involving 350 participants from Richmond Hill, On-
tario, Canada. Pain intensity was measured using the numeric pain rating scale (NPRS), while pain ac-
ceptance and health literacy were assessed using the chronic pain acceptance questionnaire (CPAQ) and
the health literacy questionnaire (HLQ), respectively. Pearson correlation and linear regression analyses
were conducted to examine the relationships between the study variables.

ST Pain acceptance and health literacy were both significantly negatively correlated with pain inten-
sity (r=-0.45, P<0.01 and r=-0.38, P<0.01, respectively). In the regression model, both variables signifi-
cantly predicted pain intensity, accounting for 26% of the variance (R*=0.26, adjusted R?=0.24, F=19.56,
P<0.001). Pain acceptance (B=-0.15, f=-0.25, t=-5.00, P<0.001) and health literacy (B=-0.10, f=-0.20,

Key words: t=-4.00, P<0.001) emerged as significant predictors.

Chronic Pain, Pain [@TEIERT The study findings highlight the significant roles of pain acceptance and health literacy in
Measurement, Pain © managing pain intensity among individuals with chronic pain. These findings suggest that interventions
Management, Health aimed at enhancing pain acceptance and health literacy could be beneficial in reducing pain intensity
Literacy ¢ and improving the quality of life for chronic pain sufferers.
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Extended Abstract

Introduction

ain acceptance is a concept that has gained

considerable attention in pain manage-

ment literature. It involves acknowledging

the presence of pain without attempting to

reduce, change, or avoid it, thereby focus-
ing on living a meaningful life despite the pain [1-5]. The
theoretical framework of pain acceptance originates from
mindfulness and acceptance-based approaches, suggest-
ing that struggling against pain can exacerbate suffering,
whereas accepting pain can lead to reduced pain-related
distress and improved functioning [6-12]. Studies have
shown that higher levels of pain acceptance are associ-
ated with lower levels of disability, depression, and pain
intensity [13-18]. As the concept of pain acceptance has
been increasingly recognized for its role in chronic pain
management, studies have consistently shown that indi-
viduals who adopt an accepting stance toward their pain
experience less psychological distress, better emotional
functioning, and greater engagement in life activities
despite pain [1, 2, 4, 13, 19]. This shift away from a tra-
ditional focus on pain reduction toward acceptance and
coexistence with pain marks a significant evolution in
chronic pain treatment paradigms.

Health literacy, as another key variable in this study, en-
compasses not only the capacity to access and understand
health information but also the competence to use such
information in making informed health decisions [20-25].
In the context of chronic pain, health literacy includes
understanding pain management strategies, medica-
tion instructions, and the healthcare system’s navigation
[25]. Research indicates that inadequate health literacy is
linked to worse pain outcomes and an increased risk of
misinterpreting pain-related information, which can lead
to ineffective pain management strategies [20, 26].

Pain intensity, the subjective experience of pain, is a
crucial measure in pain research and management. It is
influenced by various factors, including biological, psy-
chological, and social components. Chronic pain’s perva-
sive nature can significantly impact an individual’s physi-
cal and psychological well-being, highlighting the need
to understand the factors that modulate pain perception
and intensity [27, 28]. Thus, understanding the factors that
influence pain intensity—including psychological com-
ponents like pain acceptance and health literacy—is es-
sential for developing comprehensive pain management
strategies that address the multifaceted nature of chronic
pain.
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The literature review reveals a complex interplay be-
tween pain acceptance, health literacy and pain intensity.
For instance, Boer et al. highlighted the role of mindful-
ness and acceptance in mitigating the effects of catastro-
phizing on pain perception, suggesting that acceptance
could serve as a protective factor against intense pain
experiences [1]. Similarly, Ferreira-Valente et al. found
that pain acceptance could buffer the negative effects of
catastrophizing on function in individuals with chronic
pain, emphasizing acceptance’s potential as a therapeutic
target [6]. The role of health literacy in pain management
has also been explored, with studies indicating that higher
levels of health literacy are associated with better pain
outcomes and less pain-related distress [21, 26]. Further-
more, the impact of health literacy on the understanding
and application of pain management strategies suggests
that enhancing health literacy could improve chronic pain
management [29]. The relationship between pain accep-
tance and health literacy with pain intensity is complex,
with evidence suggesting that these factors may interact
to influence pain experiences. Pain acceptance may fa-
cilitate better engagement with health information and ad-
herence to pain management strategies, potentially mod-
erating the relationship between health literacy and pain
outcomes [30]. Conversely, high levels of health literacy
could empower individuals to seek out and engage with
acceptance-based pain management approaches, further
influencing their pain perception and intensity [31].

This study’s rationale is underpinned by the hypothesis
that pain acceptance and health literacy are inversely re-
lated to pain intensity. That is, higher levels of pain ac-
ceptance and health literacy are expected to be associated
with lower levels of pain intensity (Figure 1). This hypoth-
esis is based on the premise that acceptance of pain may
lead to less psychological resistance and, consequently,
a lower perception of pain intensity. Similarly, higher
health literacy may enable individuals to better manage
their pain through informed decision-making and effec-
tive use of pain management strategies, potentially reduc-
ing pain intensity. Therefore, this study aimed to explore
these dynamics further by examining the associations be-
tween pain acceptance, health literacy and pain intensity
in a cross-sectional study of individuals with chronic pain.

Methods
Study design and participants

This study utilized a cross-sectional design to explore
the relationship between pain acceptance, health literacy,
and pain intensity in individuals with chronic pain. A total
of 350 participants were recruited from Richmond Hill,
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Table 1. Descriptive statistics of study variables
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Variables Mean+SD
Pain intensity 5.67+2.45
Pain acceptance 30.54+8.76
Health literacy 25.3245.12
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Note: Pain Intensity was measured on a 0-10 scale; Pain acceptance and health literacy were scored based on the respective validated

scales used in the study.

Ontario, Canada. The sample size was determined based
on the Morgan and Krejcie table to ensure statistical re-
liability and validity for the analysis of correlations and
regression models within the study population. Eligibil-
ity criteria for participants included individuals aged 18
years or older, diagnosed with chronic pain for at least
six months, and residents of Richmond Hill. Participants
were excluded if they had cognitive impairments that
could interfere with their ability to complete the study
questionnaires or if they were non-English speakers, due
to the English language format of the assessment tools.

Measures
Numeric pain rating scale (NPRS)

NPRS is a widely utilized tool for the assessment of
pain intensity in individuals with chronic pain. Created as
a straightforward method for evaluating pain levels, the
NPRS asks patients to rate their pain on a numeric scale
typically ranging from zero (no pain) to ten (the worst
possible pain). This scale, lacking subscales due to its di-
rect and singular focus on pain intensity, offers a quick
and easily comprehensible means for both patients and
healthcare providers to gauge pain levels. The validity
and reliability of the NPRS have been confirmed in nu-
merous studies since its introduction, making it a standard
measure in clinical settings for assessing pain intensity.

Chronic pain acceptance questionnaire (CPAQ)

The CPAQ, developed by McCracken et al. [32] in 2004,
is a standardized tool designed to measure the degree of
pain acceptance in individuals experiencing chronic pain.
The CPAQ contains 20 items divided into two subscales:
activity engagement, which measures the extent to which
individuals engage in life activities despite pain, and pain
willingness, which assesses the degree to which individu-
als cease attempts to avoid or control pain. Scores are
calculated by summing responses, with higher scores
indicating greater pain acceptance. The validity and reli-
ability of the CPAQ have been thoroughly examined in
prior studies, confirming its efficacy as a measure of pain
acceptance in chronic pain populations.

Health literacy questionnaire (HLQ)

HLQ, developed by Osborne et al. [33] in 2013, is a
comprehensive tool designed to assess health literacy in
a wide range of populations. Comprising 44 items across
nine distinct subscales, the HLQ covers various dimen-
sions of health literacy, including the ability to understand
health information, navigate the healthcare system, and
engage in self-care practices. The subscales include areas,
such as feeling understood and supported by healthcare
providers, having sufficient information to manage my
health, and ability to actively engage with healthcare pro-
viders. Scoring for the HLQ is based on a four-point scale

Table 2. Pearson correlation results (dependent variable: Pain intensity)

Variables Pearson Correlation Coefficient P
Pain acceptance -0.45 <0.01
Health literacy -0.38 <0.01
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for some subscales and a five-point scale for others, with
higher scores reflecting higher levels of health literacy.

Data analysis

Data analysis was conducted using SPSS software, ver-
sion 27. Initial analyses included descriptive statistics to
characterize the study sample in terms of demographic
and clinical variables. The relationship between pain
intensity (dependent variable) and each of the indepen-
dent variables (pain acceptance and health literacy) was
assessed using Pearson correlation coefficients. These
analyses aimed to identify the strength and direction of
associations between pain intensity and the two indepen-
dent variables.

Subsequently, a linear regression analysis was performed
to further explore the predictive value of pain acceptance
and health literacy on pain intensity. This analysis incor-
porated both independent variables simultaneously to as-
sess their unique contribution to explaining the variance
in pain intensity among the participants. Assumptions of
linear regression, including normality, linearity, multicol-
linearity, and homoscedasticity, were tested to ensure the
appropriateness of the model.

The level of significance was set at P<0.05 for all statis-
tical tests. The findings from the Pearson correlation and
linear regression analyses were interpreted to understand
the relationships between pain intensity, pain acceptance,

Health
Literacy

Pain
Acceptance
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and health literacy, providing insights into how these vari-
ables interact in the context of chronic pain management.

Findings and results

Among the 350 participants recruited for the study,
207(59.14%) were female, and 143(40.86%) were male.
The participants’ ages ranged from 18 to 65 years, with a
Mean+SD age of 42.37+11.23 years. The majority of the
sample (112 participants, 32.00%) fell within the 36-45
year age group. Regarding education level, 138 partici-
pants (39.43%) had completed college, 94(26.86%) held
a university degree and the remaining 118(33.71%) had a
high school diploma or less. Employment status revealed
that 210 participants (60.00%) were employed full-time,
70(20.00%) were employed part-time, and the remain-
der were either unemployed or retired (70 participants,
20.00%).

As shown in Table 1, the descriptive statistics for the
study variables provided an overview of the sample char-
acteristics in terms of pain intensity, pain acceptance,
and health literacy. The mean pain intensity score among
participants was 5.67+2.45 on a scale from zero to ten,
indicating a moderate level of pain across the sample.
Pain acceptance scores had a mean of 30.54+8.76, sug-
gesting variability in the degree to which individuals ac-
cept their chronic pain condition. Health literacy scores
averaged 25.3245.12, reflecting a range of health literacy
levels among participants. These descriptive statistics of-

Pain
Intensity
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Figure 1. Conceptual framework illustrating the relationships between pain acceptance, health literacy, and pain intensity.
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Table 3. Summary of regression results
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Source Sum of Squares df Mean Squares R R? R? Adjusted F P
Regression 234.67 2 117.34 0.51 0.26 0.24 19.56 <0.001
Residual 658.33 347 1.90
Total 893.00 349

fer a foundational understanding of the sample’s profile
regarding their pain experience, acceptance, and health
literacy levels.

Before conducting the linear regression analysis, we
checked for assumptions to ensure the appropriateness of
the model. The assumption of normality was verified by
inspecting the distribution of residuals, which were found
to be normally distributed (Kolmogorov-Smirnov test,
P=0.15; Shapiro-Wilk test, P=0.12), indicating no viola-
tion of normality. Linearity was assessed through scatter-
plots of standardized predicted values against standard-
ized residual values, which displayed a linear pattern. The
assumption of homoscedasticity was confirmed by visual
inspection of a plot of residuals versus predicted values,
showing a constant spread of residuals across the range
of predicted values (Breusch-Pagan test, P=0.14). Mul-
ticollinearity was assessed using variance inflation factor
(VIF) values for the independent variables, which were
1.08 for pain acceptance and 1.11 for health literacy, well
below the commonly used threshold of 5, indicating no
multicollinearity issues. These checks confirmed that the
data met the necessary assumptions for linear regression,
allowing us to proceed with the analysis.

The correlation analysis in Table 2 revealed significant
relationships between pain intensity and the independent
variables. Specifically, pain acceptance showed a nega-
tive correlation with pain intensity (r=-0.45, P<0.01), in-
dicating that higher levels of pain acceptance were associ-
ated with lower levels of pain intensity. Similarly, health
literacy was negatively correlated with pain intensity
(r=-0.38, P<0.01), suggesting that individuals with higher
health literacy experienced less intense pain. These find-
ings highlight the potential influence of psychological and
educational factors on the perception of pain among indi-
viduals with chronic conditions.

The summary of regression results in Table 3 demon-
strates the predictive power of pain acceptance and health
literacy on pain intensity. The regression model account-
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ed for 26% of the variance in pain intensity (R*=0.26, ad-
justed R?=0.24), with an F-value of 19.56, indicating the
model’s significance (P<0.001). The regression analysis
highlights the combined effect of pain acceptance and
health literacy in explaining variations in pain intensity
among the study participants, providing empirical support
for the conceptual model proposed in this research.

According to Table 4, the multivariate regression analy-
sis demonstrated the individual contributions of pain ac-
ceptance and health literacy to predicting pain intensity.
The analysis indicated that pain acceptance significantly
predicted pain intensity (B=-0.15, B=-0.25, t=-5.00,
P<0.001), as did health literacy (B=-0.10, p=-0.20, t=-
4.00, P<0.001), after controlling for the other variable.
These results underscore the importance of both accept-
ing pain and understanding health information in man-
aging the intensity of chronic pain, suggesting potential
pathways for intervention in clinical settings.

Discussion

In this study, we examined the associations between pain
acceptance, health literacy, and pain intensity among in-
dividuals with chronic pain. Our findings reveal that both
pain acceptance and health literacy significantly predict
pain intensity, underscoring the pivotal roles these vari-
ables play in the experience and management of chronic
pain.

Our results indicated a significant negative correlation
between pain acceptance and pain intensity (r=-0.45,
P<0.01). This finding supports the notion that higher lev-
els of pain acceptance are associated with lower levels
of pain intensity. The significant predictive relationship
between pain acceptance and pain intensity found in our
study echoes the findings of Boer et al. who highlighted
the beneficial effects of mindfulness and acceptance on
reducing catastrophizing and mitigating pain experiences
[1]. Consistent with the theoretical framework that sug-
gests acceptance can lead to decreased pain-related dis-
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Table 4. Results of multivariate regression analysis

Predictor Variables B Standard Error B t P
Constant 6.50 0.85 7.65 <0.001
Pain Acceptance -0.15 0.03 -0.25 -5.00 <0.001
Health Literacy -0.10 0.02 -0.20 -4.00 <0.001
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Note: B: Unstandardized regression coefficient, B: Standardized coefficient, t and P: Test the hypothesis that each coefficient is dif-

ferent from 0.

tress and improved functioning [6, 13], our results support
the notion that embracing pain without struggle may be a
critical component in managing chronic pain effectively.
This is particularly relevant considering the substantial
burden of chronic pain on individuals’ daily lives, as evi-
denced by Breivik et al. and Burgess et al., who document
the profound impact of chronic pain on physical capabili-
ties, emotional well-being, and overall quality of life [27,
28].

Similarly, we found a significant negative correlation be-
tween health literacy and pain intensity (r=-0.38, P<0.01).
Our findings regarding health literacy’s predictive power
over pain intensity contribute to the burgeoning evidence
on the importance of health literacy in chronic pain man-
agement [21]. Higher health literacy levels were associ-
ated with lower pain intensity, suggesting that the ability
to understand, process, and apply health information ef-
fectively is crucial in navigating pain management strate-
gies and healthcare systems. This aligns with Lacey et al.,
who emphasized the negative impact of inadequate health
literacy on pain outcomes and highlighted the need for
targeted interventions to enhance health literacy among
individuals with chronic pain [20].

The relationship between pain acceptance and health
literacy in predicting pain intensity also sheds light on
the potential synergistic effects of these variables. Our
findings suggest that individuals who accept their pain
and possess the skills to engage with health information
actively may be better positioned to manage their pain
intensity. This resonates with the studies by Probst et al.
and Yu et al. who discuss the importance of acceptance in
engaging with health information and treatment options
[30, 31].

Conclusion

This study aimed to explore the associations between
pain acceptance, health literacy and pain intensity in in-
dividuals with chronic pain. Our findings indicated that
both pain acceptance and health literacy significantly
predict pain intensity, underscoring their importance in
the experience and management of chronic pain. These
results highlight the potential of targeting these factors in
interventions to improve outcomes for individuals suffer-
ing from chronic pain.

In conclusion, this study contributes to the understand-
ing of pain acceptance and health literacy as significant
predictors of pain intensity in chronic pain populations.
Highlighting the importance of these factors, it under-
scores the need for comprehensive approaches that in-
corporate psychological and educational strategies into
chronic pain management. Addressing the limitations and
building on the suggestions for future research and prac-
tice could lead to more effective interventions, ultimately
improving the lives of those affected by chronic pain.

Despite its contributions, this study is not without limita-
tions. First, the cross-sectional design precludes causal in-
ferences, limiting our ability to determine the directional-
ity of the relationships observed. Second, the sample was
drawn from a single geographic area, which may restrict
the generalizability of the findings to other populations
and settings. Third, reliance on self-reported measures
for pain acceptance, health literacy, and pain intensity
could introduce bias, as these are subject to individual in-
terpretation and reporting accuracy. Future studies could
address these limitations by employing longitudinal de-
signs, diversifying the participant pool and incorporating
objective measures where possible.

Future research should aim to overcome these limita-
tions and build on the findings of this study. Longitudinal
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studies could elucidate the causal relationships between Conflicts of interest
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