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Background: As the recognition of psychological factors in chronic Received 22 March 2024
illness management grows, this study examined the interplay of ~ Accepted 29 June 2024
psychological traits - grit, self-efficacy, resilience, and nature-
relatedness - and their collective impact on the Quality of Life Rh - -
. . . . . . eumatoid arthritis; good
(Qol) among patients vs{lth rheumatoid arthritis (RA) in Malaysia. health and wellbeing; quality
Methods: A cross-sectional study was conducted among 222 of life; nature relatedness;
patients with RA at a private hospital in Malaysia. Utilizing grit; self-efficacy
validated scales, including the Connor-Davidson Resilience Scale,
Short Grit Scale, Nature Relatedness Scale, and Arthritis Self
Efficacy Scale, data were collected. Pearson Product-moment
Correlation analyses assessed the relationships between variables,
and a multiple mediation analysis explored the mediating effects
of resilience, grit, and self-efficacy on the relationship between
nature-relatedness and QoL.
Findings: Of the 222 participants (86% female, mean age = 56.03,
S.D.=13.42), the analysis revealed a significant mediating role of
resilience in the relationship between nature-relatedness and QoL
among RA patients (b=-.117, SE=.042, 95% BCa Cl [-.208,
-.046)). Although grit and self-efficacy positively correlated with
QolL, they did not serve as significant mediators in the nature-
relatedness - QoL relationship. This highlights the pivotal role of
building a sense of resiliency among patients with RA.
Interpretation: Individuals with RA are not only resilient in terms of
their psychological traits such as grit, self-efficacy, and general
resilience but also exhibit resilience in their connection and
interaction with the natural environment (nature-relatedness).
This holistic concept recognizes that fostering resilience in both
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psychological aspects and the context of one’s environment is
crucial for promoting overall well-being, particularly in the
management of chronic illnesses like RA. It emphasizes the
interconnectedness of psychological factors and environmental
engagement in contributing to an individual’s ability to cope and
thrive despite health challenges.

Introduction

Rheumatoid arthritis (RA) is a chronic autoimmune condition that profoundly impacts
both the physical and psychosocial well-being of those affected (Matcham et al., 2016).
Globally, this condition affects around 0.5-1% of the population, exhibiting a pro-
nounced impact on women, and typically manifesting between the ages of 30 and 60,
though it can arise at any age (Aletaha et al., 2010). A recent systematic review (see Almu-
tairi et al., 2021) supports these findings, reporting a global prevalence of 0.46% during
the period from 1980 to 2019. In Malaysia, the prevalence and challenges of RA align with
global trends, complicated by specific cultural, environmental, and healthcare system
factors. Patients with RA experience not only joint pain, stiffness, swelling, and
reduced mobility but also systemic symptoms like severe fatigue, often overlooked by
those not afflicted by the disease (Aletaha et al., 2010; Bai et al., 2020; Sarzi-Puttini
et al., 2014; van der Linden et al., 2010).

This condition necessitates a lifetime of coping, leading to substantial psychological
distress, including anxiety, depression, and a marked decrease in quality of life (QoL;
Ahmed Ali et al., 2022; Machin et al., 2020). This distress is compounded in Malaysia
by strong familial and community ties, extending the disease’s impact on caregivers
and the wider social environment (Jin et al., 2021; Lwin et al., 2020). The prevalence
of depression and anxiety is significantly higher among patients with RA compared to
the general population, exacerbating physical symptoms, and creating a vicious cycle
that further diminishes QoL (Wan et al,, 2016). The psychological burden, including
unrelenting pain and profound fatigue, contributes to a downward spiral in mental
health and overall well-being, underscoring the complexity of managing RA (Bai et al,,
2020; Gettings, 2010; Houge et al., 2020; Lwin et al., 2020; Matcham et al., 2014; van Vil-
steren et al., 2015).

Nature-relatedness

The concept of nature-relatedness or nature-connectedness, a psychological construct,
describes an individual’s subjective connection with nature (Nisbet & Zelenski, 2013).
This relationship encompasses various environments, from man-made parks to pristine
wilderness areas. These environments are classified into two main types: green environ-
ments, predominantly featuring vegetation such as forests and gardens (Aerts et al,
2020), and blue environments, characterized by water elements like rivers and coastlines
(White et al., 2020). Research demonstrates that exposure to both green and blue natural
environments positively influence mental well-being, aiding in stress reduction and
enhancing positive emotional states (Bratman et al., 2012; McMahan & Estes, 2015;
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Olszewska-Guizzo et al., 2022; Sztainberg et al., 2010). In urbanized areas such as Malay-
sia, the inclusion of green spaces has been linked with improved happiness and mental
health, underscoring its importance in managing psychological well-being and chronic
diseases (Cervinka et al., 2012; Hermanski et al., 2021; White et al., 2021). Nature-relat-
edness has also been identified as a predictor of individual happiness (Zelenski & Nisbet,
2014), potentially leading to an increase in QoL.

However, the ability of patients with RA to enjoy green and blue environments could
vary widely based on the severity of their symptoms, functional limitations, and personal
preferences. Individuals with RA may find it challenging to navigate uneven landscapes,
engage in prolonged walks, or endure exposure to various weather conditions, depending
on the extent of joint involvement. The impact of nature-relatedness on the QoL of indi-
viduals with RA has not been extensively studied. The only study that incorporates nature
and RA individuals was done in Denmark (see Knudsen et al., 2024), representing a sig-
nificant gap in the literature. This aspect is particularly pertinent given the potential of
nature-relatedness to positively affect the lives of patients with RA. The current study
seeks to address this gap by examining the role of nature-relatedness in improving the
QoL for individuals with RA in Malaysia.

Grit

Grit, defined as perseverance and long-term goal orientation, emerges as a potential
coping mechanism for individuals with chronic diseases like RA (Duckworth &
Quinn, 2009). Studies have found that individuals with high levels of grit, especially
those dealing with chronic illnesses, are better at managing their healthcare and
exhibit improved mental and physical health related QoL (Sharkey, Bakula, Baraldi,
et al., 2017; Sharkey, Bakula, Gamwell, et al., 2017). Furthermore, grit serves as a protec-
tive factor against suicidal ideation and is also associated with better psychological well-
being (Pennings et al., 2015; Vainio & Daukantaité, 2015).

While the consensus in the literature points to a positive relationship between grit and
QoL, variations exist (Sharkey, Bakula, Gamwell, et al., 2017; Singh & Jha, 2008; Traino
et al., 2019). Some research highlights the role of grit in enhancing psychological well-
being and reducing suicidal thoughts. In contrast, others focus on its practical aspects,
like adherence to treatment and physical activity (Karkazian, 2021). The extent to
which grit influences specific RA outcomes, such as pain management and disease pro-
gression, is less clear and warrants further investigation. Only one study addresses the
substantial impact of RA on QoL (Matcham et al., 2014). Some studies adopt different
approaches, examining related constructs such as resilience and self-efficacy, and how
these interact with grit (Heise, 2023; Riklin, 2021). For example, the role of resilience
in managing chronic illness, as explored in several studies, might offer insights into
how grit contributes to coping strategies in patients with RA.

In RA management, grit can manifest as a steadfast commitment to adhering to treatment
regimens, engaging in physical activity despite discomfort, and maintaining social and occu-
pational roles to the best of one’s ability. However, the relationship between grit and specific
RA outcomes, such as pain management and disease progression, is still underexplored. This
gap presents an opportunity for future research, particularly in exploring how grit can be
nurtured and utilized as part of a comprehensive RA management strategy.
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Self-efficacy

Self-efficacy, reflecting belief in one’s capacity to achieve desired outcomes, plays a crucial
role in managing rheumatoid arthritis (RA) (Brady, 2003). It positively impacts pain
management, coping strategies, physical functioning, and overall well-being in RA indi-
viduals (Ahlstrand et al., 2016; Gong & Mao, 2016). High self-efficacy is associated with
better adaptation to the disease, effective coping strategies, and improved QoL (Brekke
et al., 2001; Suh et al., 2022). Proactive behaviors such as regular exercise, medication
adherence, and pain management techniques are more common among individuals
with high self-efficacy (Brady, 2003). This contributes to reduced pain and increased
QoL (Knittle et al., 2011). Regardless of age, sex, or chronic illness, self-efficacy is
linked to improved QoL, lower pain intensity, and better psychological health in RA
patients (Martinez-Calderon et al., 2018). A meta-analysis confirms the significant
association between self-efficacy and functional impairment, pain severity, and
emotional distress in RA patients (Jackson et al., 2019), emphasizing the importance
of enhancing self-efficacy in RA management.

Bandura (1977) identifies four primary sources from which individuals construct their
self-efficacy beliefs: enactive mastery experience, vicarious experience, verbal or social
persuasion, and physiological and affective state. While self-efficacy is generally ben-
eficial, its impact can vary depending on factors like disease stage, psychological state,
and available support systems (Ahlstrand et al., 2016). To enhance self-efficacy in Malay-
sian RA patients, interventions should focus on these four sources. Individual interven-
tions, community support, and healthcare system assistance can contribute to building
self-efficacy. Success in managing RA symptoms firsthand empowers individuals (enac-
tive mastery experience), while witnessing others’ successful management of RA (vicar-
ious experience) and receiving encouragement from healthcare professionals, peers, and
family (verbal or social persuasion) further boosts self-efficacy. Addressing emotional
and physical well-being is crucial, and a holistic approach integrating traditional health-
care practices with modern digital interventions like mobile health (mHealth) can offer
tailored support. By targeting these sources, interventions can effectively empower RA
patients in Malaysia and enhance their QoL.

Resilience

In managing the complexities of RA, resilience, defined as the ability to recover and
adapt to stress (Criss et al., 2002), emerges as a critical psychosocial factor. It is critical
in improving the QoL for individuals with RA. It has been demonstrated that resilience
aids in coping with the chronic stress and pain associated with RA, leading to better
overall well-being (Liu et al., 2017). This is supported by Shaw et al. (2019), who
found that resilience, through adaptive coping mechanisms and positive emotional
regulation, significantly mitigates the negative impacts of RA. The findings across
studies are remarkably consistent in emphasizing the positive impact of resilience on
RA. It has been suggested that resilience was fostered through therapeutic interventions
and personal psychological resources, contributing to better mental health and QoL in
patients with RA (Haskett et al., 2006; Klostermann, 2017). A study by Edward (2005)
also supports this, demonstrating resilience as a protective factor against depression, a
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common comorbidity in RA. Furthermore, resilience has been emphasized as a critical
factor in coping with global health crises, such as the COVID-19 pandemic (Naeem
et al., 2020), which can compound the stress experienced by individuals with chronic
illnesses like RA. While most studies concur on the positive role of resilience, contrast-
ing studies suggest that external factors such as cultural beliefs and practices and even
environmental factors may play a role in shaping attitudes towards illness and coping
strategies, affecting resilience levels in individuals with RA (Bartlett et al., 2003; Evers
et al., 2011).

It was mentioned that resilience in RA is multifaceted, involving both individual
psychological aspects and social support systems, emphasizing the need for a holistic
approach to resilience-building (Amenya, 2020). There are diverse approaches to under-
standing and fostering resilience in RA. While some studies focus on psychological inter-
ventions (e.g. Cognitive Behavioral Therapy; Haskett et al., 2006), others, like Bartlett
et al. (2003), emphasize the importance of cultural and contextual factors in resilience
building. Based on these findings, a new idea could be the development of a culturally
sensitive, multi-dimensional approach to resilience-building in patients with RA. This
approach would not only incorporate psychological interventions but also consider the
unique cultural and environmental factors that influence resilience in different popu-
lations. Hence, the current study will closely study the resilience level of RA individuals
in Malaysia and how it interacts with their QoL.

This study aims to investigate the interplay of grit, self-efficacy, resilience, nature-
relatedness and QoL among patients with RA. While individual studies have explored
these variables in isolation, their combined influence on patients with RA’ QoL has
been less examined. This research seeks to bridge this gap, exploring how these factors
synergistically enhance the QoL of individuals contending with RA, especially in the
post-pandemic era and in the unique Malaysian context. It is anticipated that (1)
nature-relatedness, resilience, grit, and self-efficacy are directly associated with QoL,
and (2) there is a mediation effect of resilience, grit, and self-efficacy between nature-
relatedness and QoL, respectively.

Methods
Participants

A total of 222 participants were recruited through purposive sampling by conducting
data collection at a private hospital in Malaysia (Ethical Approval Code: SUREC 2023/
0090). Purposive sampling refers to a non-random sampling technique where partici-
pants are selected based on specific inclusion and exclusion criteria set for the research
objectives. This sampling approach ensures that the sample population is representative
of the target population of interest and enables researchers to obtain in-depth insights
into the research topic (Creswell & Creswell, 2017). The inclusion criteria consisted of
individuals who are aged 18 and above, currently seeking/getting treatment from a rheu-
matologist and have been diagnosed with RA for at least 6 months. The participants’ ages
ranged from 18 to 93 (M =56.03, SD =13.42). The duration of the participants being
diagnosed with RA ranges from 1 month to 48 years. Table 1 illustrates the demographic
statistics for all the participants.
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Table 1. Summary of demographic statistics (N = 222).

Demographic variables n (%) M (SD)
Age 56.03 (13.42)
Sex
Male 31 (14.0)
Female 191 (86.0)
Ethnicity
Malay 8 (3.6)
Chinese 199 (89.6)
Indian 14 (6.3)
Others 1(0.5)
Marital Status
Married 173 (77.9)
Single-never married. 35 (15.8)
Divorced 5(2.3)
Other 9 (4.1)
Highest Education Level
Tertiary Education 82 (36.9)
Secondary Education 89 (40.1)
Primary Education 39 (17.6)
Others 12 (5.4)
Occupation
Housewife/ house-husband 52 (23.4)
College/ University student 2 (0.9)
Skilled worker 36 (16.2)
Unskilled worker 25 (11.3)
Professional worker 46 (20.7)
Retired 61 (27.5)
Measures

Connor-Davidson Resilience Scale

The Connor-Davidson Resilience Scale (CD-RISC) - there are three variations of CD-
RISC which came in either 25-item, 10-items, or 2-items. They are a unidimensional
self-reported scale with 5 options for each item ranging from 0 = not true at all to 4 =
true nearly all the time (Connor & Davidson, 2003). The CD-RISC has a Cronbach’s
alpha of .93 indicating an excellent internal consistency (Connor & Davidson, 2003).
In this study, CD-RISC 10-item was utilized to measure resilience and has a Cronbach’s
alpha of .85, indicating good internal consistency (Campbell-Sills & Stein, 2007). Oper-
ationally, resiliency was measured by summing the scores of all the items. Total possible
scores for CD-RISC range from 0 to 40. Higher scores indicate higher resilience. An
example item was ‘T tend to bounce back after illness, injury or other hardships’. A fee
was paid to the author for the items to be used in a secure electronic format. In the
current study, Cronbach’s alpha for CD-RISC is .84, indicating a good internal
consistency.

Short Grit Scale

The Short Grit Scale (Grit-S) was utilized in the current study to measure trait-level per-
severance and passion for long-term goals (Duckworth & Quinn, 2009). An example of
item was ‘Setbacks don’t discourage me’. The Grit-S is an 8-item self-reported measure
utilizing a 5-point Likert scale ranging from 1 (very much like me) to 5 (not like me at all)
and 4 items needed to be reversed their scores (item 2, 4, 7 and 8). The scale had
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Cronbach’s alpha values ranging from .73 to .83 (acceptable to good internal consistency)
based on four different samples in a validation study (Duckworth & Quinn, 2009). The
total possible scores for Grit-S range from 8 to 40. Operationally, grit was calculated by
summing up the item scores. Higher scores will indicate a higher grit. In the current
study, Grit-S have an acceptable internal consistency with Cronbach’s alpha of .71.

Nature Relatedness Scale

The Nature Relatedness Scale (NR-6) was utilized to measure one’s differences in terms
of their relationship with the natural world (Nisbet & Zelenski, 2013). The NR-6 is a 6-
item self-reported measure with a 5-point Likert scale ranging from 1 (Disagree strongly)
to 5 (Agree strongly). An example item was ‘T always think about how my actions affect
the environment’. In the psychometric study of developing NR-6, Cronbach’s alpha of
the scale ranged from .83 to .86, which indicates good internal consistency (Nisbet &
Zelenski, 2013). The total possible scores for NR-6 range from 6 to 30. Operationally,
nature-relatedness was calculated by summing up the item scores where a higher score
indicates greater nature-relatedness. In the current study, NR-6 has a good internal con-
sistency with Cronbach’s alpha of .82.

Arthritis Self-Efficacy Scale

The Arthritis Self-Efficacy Scale (ASES) was utilized to gauge individuals’ perceived self-
efficacy in managing arthritis-related challenges (Lorig et al., 1989). Originally compris-
ing 20 items across pain, function, and other symptoms subscales, the ASES utilizes a 10-
point Likert scale. We employed the abbreviated 8-item version, ASES-8, incorporating
two pain-related items, four items addressing other symptoms, and two additional items
focusing on preventing pain and fatigue interference with daily activities and demon-
strates good internal consistency (Cronbach’s alpha=.89) (Wilcox et al., 2014).
Example item: ‘How certain are you that you can keep arthritis or fibromyalgia pain
from interfering with the things you want to do? Scores range from 8 to 80, with
higher scores denoting greater self-efficacy. In the current study, ASES-8 has a good
internal consistency with Cronbach’s alpha of .89.

Rheumatoid arthritis-specific quality of life

The Rheumatoid Arthritis-Specific Quality of Life (RAQoL) was utilized to assess indi-
viduals’ QoL with rheumatoid arthritis (RA) (de Jong et al., 1997). This self-reported
measure consists of 30 items, each with a binary response format (Yes/No). For
instance, an item example includes T find it difficult to walk to the shops.” The
RAQoL demonstrates excellent internal consistency, with a Cronbach’s alpha exceed-
ing .90 (de Jong et al., 1997). Scores range from 0 to 30, with higher scores indicating
lower QoL. In our study, the RAQoL exhibited good internal consistency, with a Cron-
bach’s alpha of .88.

Procedure

This quantitative, cross-sectional study utilized a combination of online and offline
recruitment methods. This study received ethical approval from the University Research
Ethical Committee under approval number SUREC 2023/009. Recruitment efforts
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included online outreach via social media platforms and offline distribution of posters on
hospital notice boards. Questionnaires were in English and administered in English by a
research assistant, were completed during patients’ visits to the doctor. Written informed
consent, socio-demographic and medical information were obtained. Participants had
the option to withdraw at any time, with their data immediately deleted. Upon com-
pletion, participants were directed to a debriefing page, and a token of appreciation
(RM10) was offered for their participation.

Data analysis

IBM’s SPSS version 27 was utilized for correlation analysis and Hayes” (2022) mediation
analysis (Model 4) via the PROCESS SPSS Macro to examine the mediation effect of resi-
lience, grit, and self-efficacy on the relationship between nature-relatedness and QoL.
Pearson correlation assessed relationships between variables, while mediation results
were obtained using Hayes’ recommended bootstrapping technique. Significance was
determined by examining the 95% confidence interval, with non-zero intervals indicating
statistical significance. This rigorous approach aimed to ensure the robustness and credi-
bility of the detected mediation effects.

Results

Pearson Product-moment Correlation analyses were done to assess the relationship between
the variables. It was found that there is a significant medium negative relationship between
resilience and RAQoL (r=—.37, p <.001), which means when one’s resilience is high, their
RAQoL score is lower, which indicates a better QoL. Next, grit was found to have a small
negative link with RAQoL (r=-.17, p=.012), indicating that higher grit reduces one’s
RAQoL score, which means they have a better QoL. Furthermore, nature-relatedness was
found to have no significant relationship with QoL (r=—.06, p =.373). Finally, self-efficacy
was calculated to have a medium positive association with QoL (r=-.33, p<.001),
meaning a higher self-efficacy contributes to lower RAQoL score, indicating a better QoL.
A mediation analysis was done to assess the complex relationship of nature-related-
ness, resilience, grit, and self-efficacy on QoL. After determining the mediators, multiple
mediation analysis was conducted via PROCESS SPSS Macro (Hayes, 2022) to investigate
the mediating effects of resilience (M), grit (M,) and self-efficacy (M3) between nature
relatedness (X) and QoL (Y). As age was associated with RAQoL scores, (r=—.15, p

Table 2. Pearson Product-Moment Correlations between Independent Variables (N = 222).

Variables 1 2 3 4 5 6
1. NR-6 (.819) -

2. CD-RISC (.835) 315%** -

3. Grit-S (.707) —-.014 264%** -

4, ASES-8 (.890) .012 .304%** 101 -

5. RAQoL (.876) —.060 —.372%** —.169*% —.333%*¥ -

6. Age .002 .087 .099 -.012 —.147* -

Note. * p <.05 (2-tailed). *** p <.001 (2-tailed). Cronbach’s alpha in parentheses. A lower RAQoL score indicates a high
QoL.
*Adjusted for confounding
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=.028; See Table 2), it was treated as a covariate in the mediation analysis to avoid con-
tamination of the estimates of both direct and indirect effects.

The first indirect effect is the specific indirect effect of nature relatedness on QoL via resi-
lience, (X - M; — Y) was significant (b =—.117, SE =.042, 95% BCa CI [—.208, —.046]).
The second indirect effect would be the specific indirect effect of nature relatedness on
QoL via grit, (X — M, — Y) was reported as insignificant (b =.001, SE =.008, 95% BCa
CI [-.013, .020]). The third indirect effect is the specific indirect effect of nature-relatedness
on QoL through self-efficacy, (X - M3 — Y) which was insignificant (b = —.004, SE = .025,
95% BCa CI [—.057, .042]). The total indirect effect (cumulative indirect effect) was found to
be significant (b = —.120, SE =.054, 95% BCa CI [—.233, —.022]).

Furthermore, the direct effect of nature-relatedness on QoL in the presence of mediators
(resilience, grit, and self-efficacy) was found insignificant (b = .041, SE =.085, 95% BCa CI
[—.126, .208], p = .630). The total effect of the model is insignificant (b = —.079, SE =.088,
95% BCa CI [—.252, .094], p =.371). Although the direct effect of nature-relatedness on
QoL was not significant, modern mediation analysis frameworks allow for the examination
of indirect effects in the absence of a significant direct relationship (Hayes, 2022, p. 156).
Hence, there is a complete mediation of resilience in the relationship between nature-relat-
edness on QoL. The mediation summary is presented in Figure 1.

Discussion

In the context of RA, understanding how psychological traits interact with QoL offers
insightful perspectives on patient management. Grit, self-efficacy, and resilience are

Resilience

Grit

Self-efficacy

Nature .04 ) _
Relatedness Quality of Life

Figure 1. Mediation Model 4 in predicting quality of life in individuals living with rheumatoid arthritis

Note. Statistics are regression coefficients. Dotted lines represent non-significant paths, while bold lines represent signifi-
cant paths. Age as covariate for QoL. R? = .21 ***p < .001.
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three different traits that have varying degrees of impact on QoL, especially when con-
sidering their relationship with NR.

Individual psychological traits on quality of life

Individuals with RA who have higher grit were found to have better QoL. Grit contrib-
utes to better QoL by fostering persistent and proactive coping strategies in RA manage-
ment (Heise, 2023; Sharkey, Bakula, Baraldi, et al., 2017; Singh & Jha, 2008). This trait
enables individuals to maintain focus and effort despite the chronic nature of RA, poten-
tially leading to improved life outcomes. However, the impact of grit may not be
sufficient to mediate the NR-QoL pathway. This suggests that while grit is beneficial
for overall QoL, its influence is not directly linked to how individuals connect with
nature and their subsequent QoL.

Self-efficacy also correlated significantly with QoL in patients with RA. This trait
impacts QoL by enhancing an individual’s confidence in managing the demands of
disease (Akten et al., 2023). High levels of self-efficacy are associated with better
disease management and improved life satisfaction. However, grit, self-efficacy did not
mediate the relationship between NR and QoL. Although self-efficacy is a crucial com-
ponent of QoL, other factors, notably resilience, play a more significant role in linking
NR to life quality.

NR generally positively impacts mental health (Nisbet & Zelenski, 2013; White et al.,
2020), but the current study revealed an insignificant direct relationship between NR and
QoL in patients with RA. Though surprising, NR may have contributed to QoL for RA
patients. Specifically, engagement in nature-based activities fosters resilience by promot-
ing vitality, alleviating pain, enhancing well-being, and strengthening community ties
(Knudsen et al., 2024). These benefits suggest that while direct effects might be elusive,
the indirect pathways through which NR influences QoL are substantial and meaningful.
This indirect pathway is further discussed in the next section.

The mediating role of resilience

Resilience is recognized as a vital factor in improving QoL in patients with RA (Criss
et al., 2002; Liu et al., 2017). In the current study, resilience stands out as it significantly
mediated the relationship between NR and QoL. Studies have consistently shown that
resilience, fostered through therapeutic interventions and psychological resources, posi-
tively impacts mental health and QoL in patients with RA (Haskett et al., 2006; Kloster-
mann, 2017). The current findings revealed that while NR alone did not significantly
impact QoL, its combination with resilience contributed to a better QoL. This suggests
that the benefits of NR in patients with RA are enhanced when coupled with resili-
ence-building strategies.

The current study highlighted the importance of resilience as it significantly mediated
the relationship between NR and QoL. While NR alone did not significantly impact QoL,
when combined with resilience, it contributed to a better QoL. This suggests that the
benefits of NR in patients with RA may be enhanced when coupled with resilience-build-
ing strategies. When patients can adapt and cope with stress, it is crucial to connect them
with nature to improve the QoL in patients with RA.
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These insights emphasize the multifaceted nature of QoL determinants in patients
with RA. It suggests that while environmental factors like NR have potential benefits,
their efficacy in improving QoL is significantly influenced by psychological factors
such as resilience. This highlights the need for a holistic approach in RA management,
considering both environmental engagement and psychological empowerment.

Strengths and practical implications

This study used psychometrically validated tools to rigorously evaluate key variables such
as resilience, grit, nature-relatedness, self-efficacy, and QoL. These established scales,
known for their strong psychometric properties, underpin the reliability of the
findings. A significant sample of patients with RA (n = 222) was carefully chosen, ensur-
ing statistical robustness. Notably, this research focuses on the Malaysian context, which
provides fresh perspectives, distinct from predominant Western-centric studies. This
cultural consideration is crucial, as psychosocial and environmental factors vary globally.
The study’s empirical exploration of the interplay between nature, resilience, and QoL
offers practical insights, advocating for nature-based interventions in RA therapy to
enhance patient well-being. The methodology’s rigor, cultural relevance, and practical
implications are the study’s key strengths.

Natural environments may be a potential intervention, as exposure to natural settings
such as forests, mountains, and waterscapes has been linked to decreased stress, inflam-
mation, and pain (Hansen et al., 2017). Incorporating pictures of forests and mountains
and playing recordings of nature sounds, such as birds chirping and ocean ways in rheu-
matologists or counseling clinics, could complement our findings. These cues may create
a calming and soothing environment for patients, potentially reducing stress and anxiety
associated with medical appointments. Additionally, the use of natural colors, placement
of indoor plants for a touch of greenery or natural materials furniture, and displaying
images of natural landscapes can evoke positive emotions and encourage patients to con-
sider engaging in nature-based activities outside of the clinic setting. This visual enhance-
ment aligns with the holistic approach to healthcare, promoting overall well-being by
addressing not only physical symptoms but also emotional and psychological needs.
Moreover, it reinforces the message that nature plays a significant role in promoting resi-
lience and QoL for individuals living with chronic conditions like rheumatoid arthritis.

Besides the indoor visual enhancement, activities such as walking and hiking in these
settings have shown benefits not only for cardiovascular fitness but also for immune
function, as seen in the increase of Natural Killer cells (NK cells), and mental well-
being (Haluza et al., 2014; Li, 2010). As such, the Alpine settings may be a viable
option as a nature-based intervention as this distinct environment offers unique oppor-
tunities for health tourism, leveraging its clean air, diverse flora, and opportunities for
physical activity, such as hiking, which are conducive to both physical and mental
well-being (Spoladore & Pessot, 2023).

This study emphasizes the significance of resilience as a mediator between nature-
relatedness and QoL. While nature-based intervention is important for patients with
RA, the effectiveness could be further enhanced when combined with resilience-building
strategies and counseling approaches. Resilience-building strategies often involve foster-
ing a sense of connection with nature, which aligns with the principles of planetary
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health. Counseling approaches that encourage individuals to engage with natural
environments, such as spending time outdoors, practicing mindfulness in nature, or par-
ticipating in ecotherapy, promote not only personal well-being but also environmental
stewardship and appreciation.

The efficacy of nature-based interventions, such as aquatic exercise and balneotherapy,
in chronic health conditions is well-established (Kamioka et al., 2014) where it could be
tailored for RA-specific programs that combine psychological empowerment with
environmental engagement. Additionally, virtual reality simulations of natural environ-
ments present a promising avenue, where 360-degree videos of blue/green spaces signifi-
cantly alleviated pain and anxiety in hospitalized patients (White et al., 2018). Virtual
reality, particularly when paired with psychotherapeutic methods, has shown effective-
ness in chronic pain management (Bilika et al., 2023; Wong et al., 2022), offering an
accessible treatment option for RA patients unable to interact with natural settings
directly. The findings advocate for further investigation into nature-based, resilience-
building interventions for RA management.

Incorporating natural elements into RA treatment strategies reflects a holistic health
perspective, addressing not only the physical aspects of RA but also its emotional and
psychological dimensions. This holistic approach is in line with the current healthcare
trend towards patient-centered and non-invasive treatments, underscoring the complex-
ity of chronic diseases and the importance of diverse, innovative treatment methods.

Limitations and recommendations

While novel, this study has some limitations that provide opportunities for future research.
For instance, more objective assessments could be incorporated to help validate and trian-
gulate the measurements of the variables, such as nature exposure and resilience in future
studies. For nature exposure, GPS tracking or geospatial mapping of participants’ locations
and movements (Kestens et al., 2018) could provide objective confirmation of time spent in
natural environments. Clinician interviews and observations evaluating coping strategies
over time could also complement self-reported resilience scores (Min et al., 2013).
Multi-modal assessments combining self-reports, clinician inputs, geospatial tracking
and other tools could yield a more comprehensive evaluation, thus enhancing the validity
and rigor of future studies. Additionally, most of our patients are in the remission stage
with a DAS28 score of less than 2.6, which could limit our findings. We might not
produce a similar result if our patients have moderate or high disease activity.
Additionally, more diverse samples would improve generalizability, as this study pri-
marily comprised middle-aged Chinese women. Examining multicultural perspectives or
exploring gender-specific differences in the experience and management of RA could
reveal nuances in how nature and resilience interact. Along similar lines, geographic
factors may influence nature accessibility and type. Comparing effects across urban
versus rural settings and socioeconomic status (income level, household size, geographic
location) could be insightful. Future research could examine additional potential cultural
factors and other socioeconomic status factors and extend the study to hospitals located
in an area with a non-Chinese population to gain a more comprehensive understanding.
Additionally, disease-related factors like functional disability, pain levels, and flare
status could moderate resilience and nature’s impact on QoL (Katz, 2016; Matcham
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et al,, 2013). Accounting for variations in RA disease activity (level of inflammation and
disease severity), specific disease stages or conditions (e.g. early-stage disease, late-stage
disease, or sustained remission), and symptoms may reveal differences in how psycho-
logical traits and nature exposure affect patient-reported outcomes. A multi-faceted
approach considering social, psychological, environmental, and disease-related factors
could provide deeper, more nuanced insights into QoL determinants.

Conclusion

In conclusion, this study on RA highlights the interplay between psychological factors
such as grit, self-efficacy, resilience, nature-relatedness, and their impact on QoL. Our
study revealed that resilience plays a pivotal mediating role in improving QoL, oversha-
dowing the direct effects of nature-relatedness, grit, and self-efficacy. While the study’s
rigorous methodology, significant sample size, and use of validated scales underscore
its reliability and provide a culturally nuanced understanding of RA management, its
limitations suggest future research avenues. These include incorporating more objective
assessments and a diverse sample for broader generalizability, as well as exploring
additional mediators and moderators like social support and disease-related factors.
Opverall, the study advocates for holistic, patient-centered therapeutic strategies that inte-
grate psychological empowerment with environmental and cultural considerations,
underscoring the importance of resilience and psychological traits in enhancing the
QoL of patients with RA.
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