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Objective: The present study aimed to structurally model the quality of life of patients
with hematologic malignancies based on perceived stress and health-promoting
lifestyle, mediated by cognitive flexibility.

Methodology: This correlational study employed structural equation modeling. The
statistical population consisted of patients with hematologic malignancies who were
candidates for hematopoietic stem cell transplantation at Ayathullah Taleghani
Hospital in Tehran, from Marchto November 2025. Purposeful samplingwas used, and
260 patients (135 men and 125 women) participated. Research instruments included
the World Health Organization Quality of Life Questionnaire (WHOQOL-BREF),
Perceived Stress Scale (PSS), Health-Promoting Lifestyle Profile (HPLP-II), and
Cognitive Flexibility Inventory (CFI). Data were analyzed using SPSS version 28 and
Amos version 24 with structural equation modeling.

Findings: Results showed that perceived stress had a significant direct negative effect
on quality of life (B =-0.415, p < 0.001). Health-promoting lifestyle had the strongest
significant direct positive effect (B = 0.517, p < 0.001) and a significant positive
indirect effect through the mediation of cognitive flexibility (B = 0.131, p =0.002) on
quality of life. Cognitive flexibility also had a significant direct positive effect on
quality of life (B =0.351, p <0.001), but its mediating role in the relationship between
perceived stress and quality of life was not significant (B = 0.044, p = 0.245). The
proposed model had good fit and explained 67% of the variance in quality of life.
Conclusion: Health-promoting lifestyle and cognitive flexibility act as key protective
factors, while perceived stress serves as the main vulnerability factor in the quality of
life of patients with hematologic malignancies. Interventions aimed at promoting
health-oriented behaviors, strengthening cognitive flexibility, and stress management
can help improve the quality of life in these patients.

Keywords: quality of life, perceived stress, health-promoting lifestyle, cognitive
Sflexibility, hematologic malignancies
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EXTENDED ABSTRACT
Introduction

Hematologic malignancies, including leukemia, lymphoma, and multiple myeloma, pose a major
global health burden due to their progressive nature and demanding treatments such as chemotherapy,
radiotherapy, and hematopoietic stem cell transplantation (Mulatie et al., 2025; Sung et al., 2021). These
diseases significantly impair patients' quality of life (QoL) through intense physical symptoms like chronic
fatigue, pain, infections, and bleeding tendencies, compounded by treatment-related complications (Esser
et al., 2018; LeBlanc et al., 2020; Sallman et al., 2025). (Esser et al., 2020; LeBlanc et al., 2020; Sallman et al.,
2025). Beyond physical domains, QoL encompasses psychological, social, and functional aspects, often
disrupted by social isolation, financial strain, and prognostic uncertainty, leading to reduced treatment
adherence and increased risk of anxiety and depression (Borsati et al., 2025; Shuai et al., 2024). QoL is a
multidimensional construct reflecting subjective well-being (Cella, 1994), influenced by illness
representations in the Common-Sense Model of Self-Regulation (Leventhal et al., 1980).

Positive illness perceptions and social support correlate with better QoL, while poor QoL predicts
lower survival through reduced adherence (Esser et al., 2018; LeBlanc et al., 2020). Perceived stress, defined as
subjective appraisal of environmental demands (Cohen et al., 1983), plays a critical role, rooted in (Lazarus &
Folkman, 1984) transactional model where primary and secondary appraisals determine stress intensity. In
these patients, stress from diagnosis, treatment, and recurrence fear directly or indirectly lowers QoL by
exacerbating anxiety, fatigue, and social withdrawal (Berdida et al., 2023; Calderon et al., 2024; Wang et al., 2025).
Conversely, health-promoting lifestyle—behaviors like physical activity, nutrition, and stress
management (Walker et al., 1987)—acts protectively, supported by the Differential Susceptibility Model
(Belsky & Pluess, 2013), enhancing immunity and emotional regulation (Blaney et al., 2013; El-Jawahri et al.,
2021). Cognitive flexibility, the capacity to adapt thinking patterns (Dennis & Vander Wal, 2010), grounded in
Acceptance and Commitment Therapy (Hayes et al., 1999), facilitates better emotional regulation and QoL
in chronic illness (Dehghan et al., 2020; Nickerson et al., 2022). Gaps remain in integrated models examining
mediation by cognitive flexibility, especially in non-Western contexts like Iran. The present study
addresses this by modeling QoL based on perceived stress and health-promoting lifestyle, mediated by
cognitive flexibility.

Methods and Materials

This correlational study used structural equation modeling (SEM) to examine relationships among
perceived stress, health-promoting lifestyle, cognitive flexibility, and QoL in patients with hematologic
malignancies. The population included candidates for hematopoietic stem cell transplantation at
Ayathullah Taleghani Hospital, Tehran, from March2024 to November 2025. Purposeful sampling
recruited 260 participants (135 males, 52 %; 125 females, 48%) aged 20-50 years, with diagnoses of
leukemia (39.8%), myeloma (33.6%), and lymphoma (26.6%). Sample size followed recommendations
for SEM (250-400 cases; Hair et al., 2019); 300 questionnaires were distributed, with 40 excluded for
incompleteness. Inclusion criteria were no psychiatric medication or therapy in the prior three months,
confirmed diagnosis, and physical ability to respond; exclusion was invalid responses. Data were analyzed
descriptively and inferentially using SPSS 28 and AMOS 24, with Pearson correlations, SEM,
bootstrapping for indirect effects, and fit indices (¥?/df < 3, RMSEA < 0.08, GFI/CFI/IF1 > 0.90).



The World Health Organization Quality of Life Questionnaire (WHOQOL-BREF; 2004) contains
26 items assessing physical health (7 items), psychological health (6 items), social relationships (3 items),
and environmental health (8 items) on a 5-point Likert scale, with three items reverse-scored. Domain
scores are transformed to 0-100. Original Cronbach's alphas ranged 0.73-0.89; Iranian validation on 1,167
adults yielded alphas >0.70 (social domain 0.55) and strong construct validity (Nejat et al., 2006).

The Perceived Stress Scale (PSS) (Cohen et al., 1983) is a 14-item measure of stress appraisal over
the past month on a 0-4 scale, with seven items reverse-scored. Original internal consistency was 0.84-
0.86. Iranian adaptation on cancer patients identified two factors (self-efficacy, helplessness) with alphas
0.80, 0.60, and 0.76 for total (Safaei & Shokri, 2014).

The Health-Promoting Lifestyle Profile-II (HPLP-II; Walker et al., 1987) comprises 52 items
across six subscales (nutrition, exercise, health responsibility, stress management, interpersonal relations,
self-actualization) on a 4-point scale. Original total alpha was 0.94; Iranian validation on 466 adults
confirmed six-factor structure with alphas 0.64-0.91 (total 0.82). (Mohammadi Zeidi et al., 2011).

The Cognitive Flexibility Inventory (CFI); (Dennis & Vander Wal, 2010) is a 20-item tool measuring
perceived control, alternatives, and behavior justification on a 7-point Likert scale (seven items reverse-
scored; range 20-140). Original alpha was 0.75 with good convergent validity; Iranian version showed
alphas 0.81 (total), 0.71-0.75, and test-retest 0.71 (Shareh et al., 2014).

Findings

Descriptive analyses confirmed univariate normality (skewness/kurtosis within +1). Pearson
correlations revealed perceived stress negatively correlated with overall QoL (r = -0.27, p <.001) and all
domains (strongest with environment, r =-0.31). Health-promoting lifestyle showed the strongest positive
correlation with QoL (r = 0.53, p <.001), particularly physical (r = 0.48) and psychological (r = 0.46)
domains. Cognitive flexibility positively correlated with QoL (r = 0.43, p <.001), strongest with
environment (r = 0.39). Health-promoting lifestyle positively correlated with cognitive flexibility (r =
0.28, p <.001), while perceived stress did not (r = -0.02, ns). SEM confirmed direct effects: perceived
stress negatively predicted QoL (f =-0.415, p <.001), health-promoting lifestyle positively predicted QoL
(B =0.517, p <.001) and cognitive flexibility (B = 0.374, p <.001), and cognitive flexibility positively
predicted QoL (B =0.351, p <.001). Perceived stress had no significant effect on cognitive flexibility (f =
0.125, p =.168). Measurement model was adequate (factor loadings >0.30). Model fit indices indicated
good fit (y?/df = 2.17, RMSEA = 0.067, GF1 = 0.91, CFI = 0.92, IFI = 0.92). The model explained 67%
of QoL variance.

Bootstrapping (5,000 samples) tested mediation: cognitive flexibility significantly mediated the
health-promoting lifestyle-QoL relationship (indirect effect f = 0.131, p =.002, 95% CI [0.067, 0.226]),
but not perceived stress—QoL (indirect effect f = 0.044, p =.245, 95% CI [-0.022, 0.155]). Thus, health-
promoting lifestyle influenced QoL both directly (strongest predictor) and indirectly via cognitive
flexibility, while perceived stress affected QoL only directly. Cognitive flexibility exerted a moderate
direct positive effect. These patterns held across QoL domains, with lifestyle most strongly linked to
physical and psychological health, and stress most detrimental to environmental and physical domains.

Discussion and Conclusion

Findings align with prior research showing perceived stress's direct negative impact on QoL in
hematologic malignancies through heightened fatigue, anxiety, and social impairment (LeBlanc et al., 2020;

E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

Papathanasiou et al., 2020; Wang et al., 2025). Health-promoting lifestyle's strong direct and indirect (via
cognitive flexibility) positive effects corroborate evidence that behaviors like exercise and stress
management improve physical and psychological outcomes (Blaney et al., 2013; El-Jawahri et al., 2021).
Cognitive flexibility's direct positive role is consistent with its links to emotional regulation and reduced
rumination (Dehghan et al., 2020; Dennis & Vander Wal, 2010). Perceived stress's negative effect is explained by
Lazarus and Folkman's (1984) model: negative appraisals in diagnosis and treatment contexts lead to
burnout without cognitive flexibility mediation, suggesting direct pathways dominate. Health-promoting
lifestyle's protective role fits the Differential Susceptibility Model (Belsky & Pluess, 2013), buffering
symptoms via immune and emotional benefits. Cognitive flexibility, rooted in Acceptance and
Commitment Therapy (Hayes et al., 1999), enhances hope and self-efficacy. Its mediation in lifestyle—QoL
reflects neuroplasticity gains from healthy behaviors (Blaney et al., 2013). Non-mediation for stress indicates
rigid thinking resists flexibility alone (Gonzalez-Ferndndez & Fernandez-Rodriguez, 2019). Limitations include
single-center design, limiting generalizability; cross-sectional nature precluding causality; self-report bias;
restricted age and exclusion criteria; and unexamined moderators. Future research should employ random
multi-center sampling, longitudinal/experimental designs, objective measures, broader demographics, and
complex models.

In conclusion, health-promoting lifestyle emerges as the strongest protector of QoL, directly and
via cognitive flexibility, while perceived stress directly impairs it. Interventions should integrate lifestyle
promotion (nutrition, exercise, stress management), cognitive flexibility training (alternative thinking,
perspective shifting), and direct stress reduction (mindfulness, support groups) into transplant protocols.
Multidisciplinary implementation with periodic QoL monitoring will optimize outcomes for hematologic

malignancy patients.
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