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The Effect of Chemotherapy-Induced Alopecia Distress on Social Isolation and Quality of Life: A Structural Equation Modelling Study
Purpose Chemotherapy-induced alopecia (CIA) affects approximately 65% of patients receiving cytotoxic agents and constitutes a significant psychosocial burden. Although prior studies have documented CIA's impact on body image and general quality of life, social isolation as an independent outcome and the differential contributions of distinct CIA distress dimensions to social isolation and quality of life have not been simultaneously modelled. This study examined the direct effects of CIA distress subdimensions — physical, emotional, activity-related, and relationship-related — on social isolation and quality of life using structural equation modelling.
Methods A cross-sectional study was conducted between December 2022 and May 2023 at a tertiary oncology centre in Turkey. A total of 353 patients undergoing chemotherapy with Grade ≥2 alopecia (NCI-CTCAE) were recruited via convenience sampling. Data were collected using the Chemotherapy-Induced Alopecia Distress Scale (CADS), the Chemotherapy-Related Alopecia Quality of Life Scale (CRA-QoL), and the Social Isolation Scale. Path analysis was performed using SPSS 22.0 and AMOS 25.
Results The mean CADS score was 17.81±8.64, exceeding the high-distress threshold. The overall model demonstrated good fit (χ²/df=1.73; GFI=0.99; RMSEA=0.05), with CIA distress explaining 61.5% of variance in social isolation and 68.6% in quality of life. In the subdimension model, emotional distress was the strongest predictor of social isolation (β=0.42, p<.001), followed by activity-related (β=0.31) and relationship-related distress (β=0.17). Activity-related distress exerted the greatest negative effect on quality of life (β=−0.54, p<.001), followed by emotional distress (β=−0.32). The subdimension model explained 62.9% and 69.0% of variance in social isolation and quality of life, respectively.
Conclusions CIA distress substantially impairs social functioning and quality of life. Emotional distress is the primary driver of social isolation, while activity-related distress most strongly compromises quality of life. These findings offer oncology nurses an evidence-based framework for prioritising targeted psychosocial interventions in CIA care.
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Introduction
Cancer remains one of the foremost global public health challenges, with approximately 20 million new cases and 9.7 million deaths recorded worldwide in 2022 [1]. The number of patients requiring first-line chemotherapy is projected to increase by approximately 53%, reaching 15 million by 2040 [2]. Chemotherapy-induced alopecia (CIA), occurring in approximately 65% of patients receiving cytotoxic agents, is one of the most visible and feared side effects of cancer treatment for both male and female patients, with documented adverse effects on body image, self-esteem, and social functioning [3,4].
Hair holds profound significance for both women and men in terms of identity, body image, and social communication [4]. CIA therefore cannot be regarded solely as an aesthetic concern; it exerts wide-ranging effects on psychological well-being, self-esteem, and daily functioning [5]. Notably, approximately 14% of patients report considering refusing chemotherapy due to fear of hair loss, underscoring the critical relevance of alopecia to treatment adherence [6]. Research demonstrates that 58.66% of women with cancer experience severe distress related to CIA, with this distress frequently beginning before alopecia onset [7]. The finding that women with breast cancer describe hair loss as a more devastating experience than mastectomy further illustrates the magnitude of CIA’s psychosocial burden of CIA [8].
The psychosocial burden of CIA progressively leads to changes in social behavior. Hair loss functions as a visible marker of illness; fear of being stigmatized as a “visible cancer patient” drives avoidance of social interaction and deepening isolation [9,10]. Social isolation in cancer patients carries not only psychosocial but also biological consequences: sustained activation of the hypothalamic-pituitary-adrenal axis and sympathetic nervous system leads to elevated cortisol levels, suppression of immune responses, and circadian rhythm disruption [11,12]. A meta-analysis encompassing 90 cohort studies demonstrated that social isolation significantly increases all-cause and cancer-specific mortality, and has been directly associated with tumor recurrence and risk of death in patients with breast cancer [13,14]. Collectively, these findings indicate that CIA-related social isolation warrants investigation as an independent clinical outcome affecting both quality of life and disease trajectory.
The existing literature has predominantly examined the psychosocial effects of CIA through the lenses of body image and general quality of life; however, studies addressing social isolation as an independent, measurable outcome remain scarce [5,15]. Furthermore, no model has yet been developed to simultaneously delineate the relative and differential effects of CIA-specific distress dimensions — physical, emotional, daily activity-related, and relationship-related distress — on social isolation and quality of life [15,16]. The majority of existing studies have also been conducted exclusively in female patients, and cultural factors — particularly appearance-related norms such as headscarf use — that shape the experience of CIA have largely been overlooked. To our knowledge, no study in the literature has simultaneously tested the structural effects of CIA distress subdimensions on social isolation and quality of life using structural equation modelling within a mixed-sex, culturally contextualized sample.
Accordingly, this study aimed to examine the direct effects of CIA distress subdimensions — physical, emotional, daily activity-related, and relationship-related distress — on social isolation and quality of life in patients undergoing chemotherapy, and to elucidate the structural relationships among these variables using structural equation modelling.
Methods
Study design and setting
This cross-sectional descriptive study was conducted between December 2022 and May 2023 at the Day Chemotherapy Unit of İzmir Katip Çelebi University Atatürk Training and Research Hospital. The unit, established in 2008, comprises three treatment rooms and 59 chairs, operates on an appointment-based system, and serves as a major outpatient oncology center in the region.

Participants
The study population comprised all patients who received treatment at the day chemotherapy unit. A total of 4,388 patients were identified as having received chemotherapy in the preceding six months. Participants were recruited through convenience sampling. Inclusion criteria were: (1) age 18–65 years; (2) provision of written informed consent; (3) currently receiving active chemotherapy; (4) alopecia of Grade ≥2 according to the NCI-CTCAE v4.03 classification; and (5) Karnofsky Performance Scale score above 30 [17]. Exclusion criteria were: (1) verbal communication difficulties; (2) neutropenic episode at time of data collection; and (3) unawareness of cancer diagnosis.
Sample size
The sample size was calculated using the formula recommended by Salant and Dillman for populations of known size, yielding n=353 at a sampling error of ±5% and a 95% confidence interval [18]. This sample size also satisfies the recommended minimum of 10 participants per observed variable in structural equation modelling [19].
Measures
Four data collection instruments were used in this study.
Patient Information Form: This 25-item form, adapted from Akbal Ateş and Olgun and from Davis and Callender, collected sociodemographic data (age, sex, marital status, education level, and occupation) alongside clinical information (diagnosis, disease duration, chemotherapy agents, number of cycles, alopecia status, and use of assistive devices) [20,21].
Chemotherapy-Related Alopecia Quality of Life Scale (CRA-QoL): Developed by Akbal Ateş and Olgun, this 19-item, five-point Likert-type scale comprises three subscales with total scores ranging from 19 to 95; lower scores indicate poorer quality of life [20]. Items 2, 15, 16, and 17 were reverse scored. The original Cronbach’s alpha was 0.88, and the internal consistency in the present study was α=0.891.
Social Isolation Scale (SIS): Developed by Çelikbaş and Tatar, this 14-item, three-point Likert-type scale yields total scores ranging from 14 to 42, with higher scores indicating greater social isolation [22]. No items were reverse-scored. The original Cronbach’s alpha was 0.92, and the reliability in the present study was α=0.86.
Chemotherapy-Induced Alopecia Distress Scale (CADS): Developed by Cho et al. and adapted into Turkish by İzgü, this 17-item, four-point Likert-type instrument (0=not at all, 3=very much) encompasses four subscales: physical distress (items 1–2), emotional distress (items 3–8), daily activity-related distress (items 9–14), and relationship-related distress (items 15–17) [23,24]. Total scores range from 0 to 51; scores of 0–13 indicate low distress and scores of 14–51 indicate high distress. The original Cronbach's alpha coefficients ranged from 0.77 to 0.95 for the subscales and 0.95 for the total score; the Turkish adaptation reported α=0.77, and the internal consistency in the present study was α=0.893. The psychometric properties of the scale were further supported by a recent English-language validation study [16].
Data collection procedure
The researcher collected data through face-to-face interviews at the chemotherapy unit. Participants completed the questionnaire package during their chemotherapy sessions. Each interview lasted approximately 20–25 min. Written informed consent was obtained from all participants before data collection.
Statistical analysis
Data were analyzed using SPSS 22.0 and AMOS 25. The descriptive statistics included frequencies, percentages, means, and standard deviations. Normality was assessed by examining skewness and kurtosis values; all variables fell within the ±1.5 to ±2.0 range, indicating suitability for parametric testing. Correlations between variables were examined using Pearson’s correlation coefficient; r values were interpreted as follows: 0.00–0.25, very weak; 0.26–0.49, weak; 0.50–0.69, moderate; 0.70–0.89, strong; and 0.90–1.00, very strong [25]. Between-group comparisons were conducted using independent-samples t-tests, one-way analysis of variance (ANOVA), and post hoc analyses (Tukey and LSD). Effect sizes were reported using Cohen’s d (small: 0.2; moderate: 0.5; large: 0.8) and eta-squared η² (small: 0.01; moderate: 0.06; large: 0.14) [26]. Structural relationships were examined using structural equation modelling (SEM) and path analysis. Model fit was evaluated using χ²/df, CFI, GFI, AGFI, and RMSEA indices; acceptable fit thresholds were set at χ²/df<5, CFI>0.90, GFI>0.85, AGFI>0.80, and RMSEA<0.08 [27,28]. Statistical significance was set at p<0.05. This study was conducted and reported in accordance with the STROBE guidelines [29].
Ethical statement
Ethical approval for this study was obtained from the Ege University Medical Research Ethics Committee (Approval No: 23-1T/43, Date: January 12, 2023). This study was conducted in accordance with the principles of the Declaration of Helsinki. Written informed consent was obtained from all participants before data collection. The study was supported by the Ege University Scientific Research Projects Coordination Unit (Project No: 28525, Date: March 27, 2023).
Results
Table 1. Sociodemographic and clinical characteristics of participants (N = 353)
	Characteristic
	n (%)

	Age (years)

	   ≤ 30
	32 (9.1)

	   31–40
	48 (13.6)

	   41–50
	89 (25.2)

	   51–60
	110 (31.2)

	   ≥ 61
	74 (21.0)

	Sex

	   Female
	218 (61.8)

	   Male
	135 (38.2)

	Education level

	   Primary school
	117 (33.1)

	   Secondary school
	57 (16.1)

	   High school
	133 (37.7)

	   University
	46 (13.0)

	Marital status

	   Married
	272 (77.1)

	   Single / widowed / divorced
	81 (22.9)

	Employment status

	   Employed
	49 (13.9)

	   Unemployed
	304 (86.1)

	Cancer type

	   Breast
	116 (32.9)

	   Lymphoma
	32 (9.1)

	   Testicular
	30 (8.5)

	   Gastric
	23 (6.5)

	   Lung
	23 (6.5)

	   Colorectal
	21 (5.9)

	   Other
	108 (30.6)

	Disease stage

	   Primary
	286 (81.0)

	   Metastatic
	67 (19.0)

	Alopecia severity (NCI-CTCAE)

	   Clearly visible (Grade ≥ 2)
	334 (94.6)

	   Slightly visible (Grade 1)
	19 (5.4)

	Received information about hair loss

	   Yes
	326 (92.4)

	   No
	27 (7.6)

	Use of assistive device after hair loss

	   Yes
	311 (88.1)

	   No
	42 (11.9)


Note. CIA = chemotherapy-induced alopecia; NCI-CTCAE = National Cancer Institute Common Terminology Criteria for Adverse Events.

Of the 353 participants, 61.8% were female, 77.1% were married, and 31.2% were in the 51–60 age group. The majority were not employed (86.1%), and 82.7% lived with their spouse or family members. The most common cancer type was breast cancer (32.9%); 81.0% of patients had primary-stage disease, and paclitaxel was the most frequently used chemotherapeutic agent (24.1%). Alopecia was clinically visible in 94.6% of the participants (NCI-CTCAE Grade ≥2). Following hair loss, 88.1% of patients used an assistive device; among those using devices, 47.8% of female patients chose headscarves, and 93.1% of male patients chose hats. A total of 55.9% of participants had worn a headscarf before their illness. Information about hair loss was provided to 92.4% of patients, predominantly by nurses (84.7%). The sociodemographic and clinical characteristics are presented in detail in Table 1.
Table 2. Descriptive statistics for scale scores (N = 353)
	Scale / Subscale
	Mean ± SD
	Min
	Max

	CADS – Total score
	17.81 ± 8.64
	0.00
	49.00

	   Physical distress
	2.35 ± 1.42
	0.00
	6.00

	   Emotional distress
	5.64 ± 3.47
	0.00
	17.00

	   Activity-related distress
	8.77 ± 4.21
	0.00
	18.00

	   Relationship distress
	1.05 ± 1.65
	0.00
	9.00

	Social Isolation Scale
	21.32 ± 5.35
	14.00
	42.00

	CRA-QoL Scale
	58.00 ± 12.00
	33.00
	89.00


Note. CADS = Chemotherapy-Induced Alopecia Distress Scale; CRA-QoL = Chemotherapy-Related Alopecia Quality of Life Scale; SD = standard deviation. CADS total scores ≥ 14 indicate high distress.

The scale score means are presented in Table 2. The mean CADS total score was 17.81±8.64, exceeding the high-distress threshold of 14. Among the subscales, the highest mean score was observed for activity-related distress (8.77±4.21), and the lowest was for relationship-related distress (1.05±1.65). The mean Social Isolation Scale score was 21.32±5.35, and the mean CRA-QoL Scale score was 58.00±12.00.
Table 3. Pearson correlation matrix for study variables (N = 353)
	Variable
	1
	2
	3
	4
	5
	6
	7

	1. CADS Total
	1.00
	
	
	
	
	
	

	2. Physical distress
	0.41**
	1.00
	
	
	
	
	

	3. Emotional distress
	0.90**
	0.21**
	1.00
	
	
	
	

	4. Activity distress
	0.92**
	0.30**
	0.73**
	1.00
	
	
	

	5. Relationship distress
	0.65**
	0.08
	0.55**
	0.46**
	1.00
	
	

	6. Social isolation
	0.78**
	0.21**
	0.75**
	0.71**
	0.55**
	1.00
	

	7. CRA-QoL
	−0.83**
	−0.31**
	−0.74**
	−0.81**
	−0.46**
	−0.67**
	1.00

	Mean
	17.81
	2.35
	5.64
	8.77
	1.05
	21.32
	58.00

	SD
	8.64
	1.42
	3.47
	4.21
	1.65
	5.35
	12.00


Note. CADS = Chemotherapy-Induced Alopecia Distress Scale; CRA-QoL = Chemotherapy-Related Alopecia Quality of Life Scale. **p < .01.

Pearson correlation analysis revealed a strong positive association between CIA distress and social isolation (r=0.78, p<.01) and a strong negative association between CIA distress and quality of life (r=−0.83, p<.01). Among the subdimensions, emotional distress and activity-related distress showed the strongest correlations with both outcomes. Full correlation coefficients are presented in Table 3.
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Figure 1: Overall path model: direct effects of CIA distress (total score) on social isolation and chemotherapy-related alopecia quality of life (CRA-QoL).

The direct effects of CIA distress on social isolation and quality of life were first examined at the total score level using a path analysis (Fig. 1). The overall model demonstrated a good fit (χ²/df=1.73; GFI=0.99; AGFI=0.98; CFI=0.99; RMSEA=0.05; RMR=0.06). A one-unit increase in the CIA distress score was associated with an increase of 0.784 units in social isolation (Std. β=0.784; p<0.001), and a decrease of 0.829 units in QoL (Std. β=−0.829; p<0.001). CIA distress accounted for 61.5% of total variance in social isolation and 68.6% of total variance in quality of life.
The effects of the CIA distress subdimensions on social isolation and quality of life were examined in a second path analysis (Table 4; Fig. 2). Emotional distress emerged as the strongest predictor of social isolation (Std. β=0.42; p<0.001), followed by activity-related distress (Std. β=0.30; p<0.001), and relationship-related distress (Std. β=0.17; p<0.001). Physical distress did not exert a significant effect on social isolation (p=0.772). The greatest negative effect on quality of life was exerted by activity-related distress (Std. β=−0.54; p<0.001), followed by emotional distress (Std. β=−0.32; p<0.001), and physical distress (Std. β=−0.08; p=0.012). Relationship-related distress did not exert a significant effect on QoL (p=0.285). Together, the four subdimensions accounted for 62.9% of variance in social isolation (R²=0.629) and 69.0% of variance in quality of life (R²=0.690). The model fit indices for the subdimension model were also within acceptable ranges (χ²/df=1.73; GFI=0.99; AGFI=0.90; CFI=0.99; RMSEA=0.06).
Table 4. Path analysis results: direct effects of CIA distress subdimensions on social isolation and CRA-QoL (N = 353)
	Pathway
	B
	Std. β
	SE
	t
	p
	R²

	Outcome: Social isolation

	Physical distress → Social isolation
	0.036
	0.010
	0.125
	0.290
	.772
	

	Emotional distress → Social isolation
	0.654
	0.429
	0.077
	8.540
	< .001
	

	Activity-related distress → Social isolation
	0.398
	0.309
	0.062
	6.428
	< .001
	

	Relationship distress → Social isolation
	0.552
	0.173
	0.125
	4.425
	< .001
	0.629

	Outcome: CRA-QoL

	Physical distress → CRA-QoL
	−0.632
	−0.077
	0.252
	−2.509
	.012
	

	Emotional distress → CRA-QoL
	−1.067
	−0.317
	0.155
	−6.897
	< .001
	

	Activity-related distress → CRA-QoL
	−1.537
	−0.540
	0.125
	−12.282
	< .001
	

	Relationship distress → CRA-QoL
	−0.270
	−0.038
	0.252
	−1.070
	.285
	0.690


Note. B = unstandardised path coefficient; Std. β = standardised path coefficient; SE = standard error; R² = variance explained. CIA = chemotherapy-induced alopecia; CRA-QoL = Chemotherapy-Related Alopecia Quality of Life Scale. Model fit: χ²/df = 1.73; GFI = 0.99; AGFI = 0.90; CFI = 0.99; RMSEA = 0.06; RMR = 0.06.
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Figure 2: Path analysis model: direct effects of CIA distress subdimensions on social isolation and CRA-QoL.
Discussion
This study demonstrates that patients undergoing chemotherapy who experience CIA present with high levels of alopecia-related distress and social isolation, alongside a markedly reduced quality of life. The mean CADS total score of 17.81±8.64 substantially exceeded the high-distress threshold of 14, confirming that CIA constitutes a serious psychosocial burden in this population. Path analysis findings revealed that the CIA distress subdimensions accounted for 62.9% of the variance in social isolation and 69.0% of the variance in quality of life. These results clearly demonstrate that CIA is not merely an aesthetic concern but an independent clinical outcome that structurally impairs social functioning and quality of life.
The finding that the mean CADS total score exceeded the high distress threshold is consistent with previous reports. Rini et al. found that 59.33% of patients experienced high-level CIA distress, with the greatest distress in the activity domain (37.3%) and the lowest in the physical domain [30]. Cho et al. reported that 55.3% of women with breast cancer experienced high distress due to alopecia [23]. Jagadish et al. similarly found that 58.66% of patients experienced severe CIA distress, with distress beginning prior to alopecia onset [7]. The highest subdimension mean score observed in the present study — activity-related distress (8.77±4.21) — highlights the functional burden of alopecia on daily life. This finding indicates that CIA extends beyond a concern related to appearance and directly disrupts daily routines, social participation, and self-care capacity.
The manner in which the cultural context shapes CIA distress constitutes one of the distinctive contributions of this study. Patients who wore headscarves before the illness had significantly lower activity-related distress scores than those who started wearing headscarves only after hair loss. This finding suggests that a pre-existing head-covering practice may reduce the social visibility of hair loss and thereby attenuate CIA-specific distress. These patients reported experiencing no additional distress due to the non-visibility of their hair in public. This finding represents one of the few investigations in the literature to address the potentially protective effect of culturally specific head-covering practices on the CIA experience, and underscores the importance of incorporating cultural context into CIA research in societies where headscarf use is prevalent, such as Turkey. In this regard, Erol et al. compared the effects of alopecia on body image and quality of life in Turkish women with cancer who wore headscarves and those who did not, finding no significant differences in body image between groups, but noting marked differences across quality of life subscales [37]. The present findings partially converge with these results, demonstrating that headscarf use does not entirely eliminate CIA-related distress but exerts a significant attenuating effect, specifically in the activity-related distress dimension.
The high mean social isolation score confirms that CIA exerts a distinct and measurable impact on social behavior. Adverse cultural associations linked to hair loss expose patients to stigmatization, which in turn reinforces social avoidance and withdrawal behaviors [9,10]. Prior research indicates that 72% of patients report CIA-related effects on their social life, and 58.6% report reduced self-confidence [31]. Patients described a preference for remaining at home, reducing their presence in photographs, and avoiding meeting new people out of fear of encountering questions such as “Do you have cancer?” [10]. The finding that younger patients (≤30 years) presented with higher social isolation scores than other age groups is consistent with the literature; disruption of an active social life, fear of rejection, and disconnection from peers exacerbate isolation in this age group [32]. Higher social isolation scores in female patients compared with male patients may be explained by the profound identity-related significance of hair loss for women and the societal pressures surrounding feminine appearance [14].
The most distinctive contribution of this study is its use of structural equation modelling to disentangle the relative effects of the CIA distress subdimensions on social isolation and quality of life. Emotional distress emerged as the strongest predictor of social isolation (Std. β=0.42; p<0.001), confirming that social isolation is a process rooted in psychosocial rather than physical mechanisms. Fear of stigmatization, identification with the “visible cancer patient” identity, and feelings of shame constitute the core components of CIA-related emotional distress and drive social avoidance and deepening isolation [9,8]. The non-significant effect of physical distress on social isolation (p=0.772) corroborates the view that social withdrawal derives not from the physical loss of hair but from the emotional and identity-related meanings attributed to that loss. In contrast, activity-related distress exerted the strongest negative effect on QoL (Std. β=−0.54; p<0.001), providing concrete evidence that the CIA directly disrupts functional capacity and daily routines. Patients with alopecia are known to feel compelled to place their lives “on hold”, to transfer responsibilities to family members, and to experience further declines in quality of life due to additional burdens such as treatment costs [33,34]. The absence of a significant effect of relationship-related distress on QoL (p=0.285) may indicate that close relationships serve a protective buffering function during the course of CIA. The cumulative burden generated by social isolation and CIA distress has also been linked to biological consequences, including suppression of immune responses, neuroendocrine system dysregulation, and increased mortality [11,13].
The findings of this study have direct and actionable implications for nursing practice. The SEM model provides an evidence-based framework for identifying emotional distress as the priority intervention target for social isolation and activity-related distress as the priority target for quality of life impairment. Accordingly, oncology nurses must integrate CIA assessment into routine clinical monitoring, deliver individualized counselling on coping strategies and psychosocial support, and develop comprehensive care protocols addressing CIA. The discrepancy between clinician and patient prioritization of alopecia — ranked 11th by oncologists, 9th by nurses, but 4th by patients — highlights a significant awareness gap that warrants targeted attention [35]. Patients who receive psychosocial support from nurses and physicians are known to report lower appearance-related concerns [36]; in conclusion, the findings of this study offer oncology nurses an evidence-based intervention priority framework: early identification of CIA-related emotional distress and support for daily activity capacity should be established as primary nursing targets in the prevention of social isolation and quality of life impairment.
Conclusions
This study has several limitations. The cross-sectional design precludes causal inference, and longitudinal studies are needed to clarify the temporal patterning of these relationships. Data were collected from a single center, which limits the generalizability of findings to other cultural and clinical contexts — particularly to societies in which headscarf use is not prevalent; multicenter studies are needed to address this limitation. The use of self-report measures may have introduced social desirability bias. Additionally, cultural variables such as headscarf use were examined only at a descriptive level; further research directly testing the effects of these variables on the CIA experience is needed. Notwithstanding these limitations, the adequately powered sample size (n=353), mixed-sex participant profile, and SEM methodology constitute notable strengths of this study.
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